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o 
SECOND SUPPLEMEraT 

HANDBOOK ON MATERIALS FOR SUPERCONDUCTING 
MACHINERY - FIRST EDITION 

MCIC-HB-04 

u 

The original Handbook was prepared by Battelle's Columbus Laboratories under Advanced Research 
Projects Agerwy (ARPA) sponsorship, monitored by the Cryogenics Division of the National Bureau 
of Standards, and published by the Metals and Ceramics Information Centei (MCIC). This second 
supplement was prepared under the same sponsorship to update the inf'>rmation in the initial 
publication. 

This supplement, as does the original handbook, contains information on the mechanical, thermal, 
electrical, and magnetic properties of selected structural materials that might be considered for compo- 
nents of superconducting machinery. Since this information is primarily intended for designers of 
equipment that will be exposed to cryogenic temperatures, the data are presented as "best-value" 
numbers from compilations of data in the temperature range 0 to 300 K. 

This second supplement contains a new title page, a Foreword to the Second Supplement, an updated 
Table of Contents, new sheets for Sections 1 through 12, a new list of references, and new Bibliography 
pages. 

INSERTING THE NEW DATA SHEETS IN THE HANDBOOK- 

The procedure for inserting the new data sheets in the Handbook is as follows: 

Section 1.0 

Section 2.0 

Section 3.0 

Section 4.0 

Section 5.0 

Section 6.0 

Section 7.0 

Section 8.0 

Section 9.0 

Section 10.0 

Replace the single page in this section 

Replace the entire section (15 pages, 8 sheets) 

Replace the entire section (?0 pages, 10 sheets) 

Replace or insert the indicated 233 pages (119 sheets) 

Replace or insert the indicated 62 pages (36 sheets) 

Replace or insert the indicated 117 pages (60 sheets) 

Replace or insert the indicated 77 pages (41 sheets) 
Delete pages 7.1.1 -0.1, 7.1.1 -0.2, 7.1.1 -2.1 through 
7.1.1-2.12, and 7.1.1-4.1 

Replace or insert the indicated Ml pages (75 sheets) 

Replace or insert the indicated 66 pages (35 sheets) 

Replace or insert the indicated 18 pages (10 sheets) 

3< 
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Section 11.0 

Section 12.0 

Refere9x:e and 
Bibliography 

This is a new section on Composites; the new divider 
and the new data sheets fhould be added, 
(29 pages, 17 sheets) 

Replace or insert the indicated 18 pages (11 sheets) 

Replace pages R-1 through R-16, B-1, 8-7 through B-22. 
B-53 through B-55 and add pages H-17 through R-23 
and B-56 through 8-58 

The enclosed descriptive sticker is for the front of the binder just below the date. 

' 
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O     KEEPING YOUR HANDBOOK UP TO DATE- 

So that we may continue to keep all holtJers of the Handbook on Materials for Superconducting Machinery 
advised of supplements and new reference data, a registry of the locations of all copies is being 
maintained.   To assist us in keeping these records, we ask that you complete and return one of the 
following self-addressed postcards upon initial receipt of this Supplement    If responsibility of this 
copy of the Handbook is transferred to another party, please use one of the postcards to advise us 
of the change.   (Please indicate that tine previous card should be removed from our records).   If 
there are no postcards available, please write to MClC at the address below. 

ADDITIONAL INFORMATION- 

Any questions on the Handbook data or request for additional data should be addressed to the 
attention of Mr. Harold J. Hucek, Manager of Publications at: 

Metals and Ceramics Information Center 
Battellff's Columbus Laboratories 
505 King Avenue 
Columbus, Ohio     43201 

.y 

i 

BATTELLE COLUMBUS LABORATORIES       Data  

Gentlemen: 

Receipt of the second supplement to MCiC-HB-04, "Handbook on Materials for 
Superconducting Machinery", is hereby acknowledged. The name and address of 
the person maintaining this Handbook is as follows: 

Name 

Organization 

Address 

Commerrts: 

Data BATTELLE COLUMBUS LABORATORIES 

Gentlemen: 

Receipt of the second supplement to MCIC-HB-04, "Handbook on Materials for 
Superconducting Machinery", is hereby acknowledged. The name and address of 
the person maintaining this Handbook is as follows: 

L lyim^gyi^ 

Name 

Organization 

Address 

Cuiivwiti: 
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FOREWORD 

The research program that has led to the preparation of this Handbook was supported by 
the Advanced Research Projects Agency (ARPA) of the Department of Defense, with Dr. Edward C. 
Van Reuth as Project Monitor.   The Handbook preparation task was subcontracted to Battelle 
Columbus by the Cryogenics Division of the National Bureau of Standards under Contract No.CST- 
8303 with Dr. Richard P. Reed as Program Manager and Contract Monitor. f 

The research program was conducted under ARPA Order No. 2569 and Program Code 4D10 | 
by the Metals and Ceramics Information Center (MClC) with K. R. Hanby and H. J. Hucek as Program I 
Managers, and E. A. Eldridge and J. K. Thompson as Principal Investigators. i 

I 
Contract No. CST-8303 includes two tasks.   Task I provided for the compilation of low i 

temperature property data on selected materials for structural applications in superconducting I 
machinery and has resulted in the production of this Handbook.   Task II provided for research on the | 
thermal expansion and specific heats at low temperatures for selected structural alloys.   Available ^ 
data obtained on Task II are incorporated in this edition of the Handbook.   Additional data from : 
other concurrent ARPA/NBS programs are included in the First and Second Revisions. The effective | 
date for initiation of the program was September 10, 1973, and the contract expiration date was I 
January 15, 1977. ? 

DISCLAIMER | 

The views and conclusions contained in this document are those of the authors and should ^ 
not be interpreted as necessarily representing the official policies, either expressed or implied, of > 
the Advanced Research Projects Agency or of the U. S. Government. I 

■ 
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HANDBOOK ON MATERIALS FOR 
SUPERCONDUCTING MACHINERY 

1.0   INTRODUCTION 

Recent advancements in the development of superconducting machinery have demonstrated 
that superconducting generators, motors, transmission lines, and other electrical equipment are 
more efficient, occupy less space for equivalent capacity, and have other advantages over more 
conventional equipment.   Because of these advantages, there is considerable incentive to develop 
superconducting systems for certain military applications.   New ship propulsion systems which 
are being developed by the Navy represent major developments in superconducting generators, 
motors, and controls.   These developments involve considerable new design technology and en- 
vironments that may expose the components to cryogenic temperatures as low as 4 K.   Exposure 
of structural materials to such low temperatures affects the mechanical and physical properties 
of the materials.   The purpose of the Handbook is to provide a ready reference for designers on 
the effects of low temperatures on the properties of structural materials that will be considered 
in developing new designs for superconducting machinery.   Formats for presentation of the me- 
chanical, thermal, electrical, and magnetic property data are intended to provide best-value data 
for the designer based on currently available information.   The data also may be used by engi- 
neers in selecting materials for certain cryogenic applications.   The current list of materials was 
selected based on available information ond suitability for such applications. All data are based on 
current state-of-the-art information. 

11 
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2.0 EXPLANATION OF DATA COLLECTION 
AND PRESENTATION 

The structural materials property data presented in this Handbook are based on compilations of data 
collected from documents in the files oi the Metals and Ceramics Information Center (MClC). These 
documents either were originally part of the data base of MClC or were acquired as a result of a 
search of the accessions of the Cryogenic Data Center, Cryogenics Division, National Bureau of Standards, 
Boulder, Colorado.  Documents from which the data were obtained are listed in the Reference section 
according to MClC accession number. The Bibliogr.phy, which includes cited data references, lists 
over 900 citations on properties and applications of the selected materials. The 18 references for the 
composite materials are listed at the end of Section 11, Composites. When more detailed information 
is needed than the best-value data presented in later sections of this Handbook, the original sources 
of the data should be consulted. 

Data from the original sources were collected on the selected materials (discussed in Section 3) within 
the following categories over the temperature range 0 to 300 K: 

(a) Mechanical properties (Includes weld properties) 

(b) Thermal properties 

Thermal conductivity* 

Thermal expansion 

Specific Heat 

(c) Electrical resistivity 

id) Magnetoresistance 

(e)  Magnetic properties. 

2.1 Mechanical Properties 

After compiling the available mechanical property data from the original sources, the major objective 
was to reduce the data on metals, welds, composites, and polymers to best values and to present the 
best-value data in formats that could be useo effectively by designers in developing new concepts in 
supe'-conducting machinery.  In general, the available data for any of the parameters was not sufficient 
for any material in the cryogenic range to permit a statistical analysis to yield A or B basis (minimum 
design) values as in MILHDBK-5.  However, judgment was used in analyzing the available data in order 
to arrive at best-value numbers for the various parameters based on the available data. The best-value 
numbers are averages obtained usually from a series of tests from one or more sources on individual 
specimens.  From some sources, only average data and not individual specimen data were available 
for the mechanical property parameters.  If information was available on the number of specimens 
tested in obtaining the original average value, the number of specimens was taken into consideration in 
arriving at the overall average or best value.  If information was not available on the number of speci- 
mens tested in arriving at an original average value, the average value reported was considered the same 
as that for a single specimen in calculating the overall average.  If tensile ultimate strength or tensile 
yield strength data were available for eight or more replicate specimens, standard deviations were 
determined and are included in the tabulations.   If the original input data include average values, the 
results will not be true standard deviations, but will be the best that can be determined from the 
available sources. 

Data include the effects of magnetic fields on thermal conductivity. IZ' 

-.a .. ^u L^^ - ..^^.j.^...../.:^^ .■..■>..-....-:^.Lk...^-.i^:.i..-.-....l,;.;.^-^.-.i.,^..--       .,,,  ^   . .,_     ..     ,    i-,).  ■|Min^tti|iMMtilrtaiMlM 

http://www.abbottaerospace.com/technical-library


Data that were not representative of normally produced material (i.e., material with unusual impurity 
levels, unusual grain sizes, etc.) were not included in the compilations.  Furthermore, if the heat 
treatment, form, or dimensions (thickness, diameter, etc.) of the material were not given or if specimen 
orientation or other significant information on the specimen? or test methods was not given in the 
original source, the data were omitted from the compilations. When data points occurred outside the 
range of the usual scatter of data points (outriders), the original source was reviewed to determine any 
unusual factors that would contribute to the variation. Such an examination usually provided a basis 
for omitting the outriding points. 

u 

Typical formats for compiling best values for mechanical property parameters for metals, alloys, and 
polymers are shown in Tables 2.1, 2.2, and 2.3. The same formats were used to report weld data when 
it was available. The parameters in Table 2.1 are for tensile properties. Most of the available mechani- 
cal property data at cryogenic temperatures is limited to tensile data. When compressive, shear, impact, 
fracture toughness, and/or fatigue data were available for any of the materials, the corresponding 
formats in Tables 2.2 and/or 2.3 were used in recording the best value data. 

Typical formats for compiling best values for mechanical properties of composite materials are shown 
in Tables 2.4, 2.b, and 2.6.  Data are reported for uniaxial laminates and for woven-cloth reinforced 
composites,  ijniaxial laminate data include key mechanical properties required for orediction of 
crossply properties using macromechanical composite theory, whenever such data were available. 

The highly-anisotropic mechanicat properties of composite materials require referencing of the properties 
to the direction of fiber reinforcement. Tensile, compressive and impact data. Tables 2.4 and 2.5, are 
reported for longitudinal and transverse directions of uniaxial composites. The sheet-normal direction 
is included in the compressive data format. This refers to loading directions parallel to and at right 
angles to the fiber direction, plus a direction normal to the plane of pressing in sheet material (press- 
curr, direction).  For composites reinforced with woven cloth, the longitudinal direction is taken as 
the warp direction and the transverse direction is taken as the fill direction.  Crossply composites 
frequently display an initial and secondary modulus during the initial load cycle; consequently, both 
moduli and the strength corresponding to the chaiiije in modulus are reported when data were available. 
Most composite data are reported as average and minimum reported values.  However, compressive 
strength data are reported as maximum, average, and minimum values.  Here, the maximum value is 
the most significant, as the average of compressive strength data tends to become strongly biased 
toward tow values due to experimental difficulties. 

u 

Composite interlaminar shear refers to shear between adjacent layers in a layered laminate. Composite 
in-plane shear refers to shear between parallel fibers in the plane of the fibers. 

Available composite fitigue data are presented graphically in the format shown in Table 2.6.  In many 
applications, the useful fatigue life of composite structures will be limited by a decrease in modulus 
rather than ultimate fracture. The format of Table 2.6 permits data on modulus decrement to be 
included when available. 

Data on Tables 2.4, 2.5, and 2.6 reflect best values from flat coupons, rods or bulk specimens produced 
from preimpregnated tape except where noted.  References are provided for each value to facilitate 
consulation of the original source for additional information on test procedures. 

It is possible to fabricate composites with widely vc<rying fiber volume fractions and widely varying 
properties. Most available data have been generated for the nominal fiber volume fractions reported 
in the tables, corresponding to the fiber content in off-the-shelf preimpregnated materials. 

13< 2.0-2 
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^^ In most instances, the property data were added to the original compilation tables only when such data 
were reported for tests at 77 K (-320 F) or lower. When test data were reported for tests at 77 K or 
lower, all of the test data in the range 0 to 300 K were added to the original compilation tables. This 
method of selecting the data eliminated much of the data that would not be significant when 
considering cryogenic properties. 

The headings iii the tables indicate the alloy, welding method, polymer, or composite designation from 
the list presented in Section 3.  If a specification was identified for the material, the specification is 
identified in the heading.  For metals and alloys and welds, thicknesses or diameters of the material in 
the form identified are given in the heading for limited ranges, since the size may have a significant effect 
on the properties. The size ranges are as follows: 

Sheet, Plate, and Flat Forgings and Extrusions (Thickness): 

Up to 0.099 cm (0.039 in.) 
0.100 to 0.319 cm (0.040 to 0.125 in.) 
0.320 to 0.634 cm (0.126 to 0.249 in.) 
0.635 to 1.269 cm (0,250 to 0.499 in.) 
1.270 to 2.540 cm (0.500 to 1.000 in.) 
2.541 to 5.080 cm (1.001 to 2.000 in.) 
Over 5.080 cm (2.000 in.) 

Bar Stock, Forged Stock, and Non Flat Extrusions 

(Diameter or Thickness): o 
Up to 2.540 cm (1.000 in.) 
2.541 to 5.080 cm (1.001 to 2.000 in.) 
Over 5.080 cm (2.000 in.) 

Data for the same alloy type and thickness range may be available for several different heat treatments 
and/or mill processing conditions.  Data for the alloy are presented for these various conditions if 
they might be considered for components which will be exposed to low temperatures in service. 

The first column in the mechanical property tables indicates the parameters and units.  Bold face 
type is used for the parameters and best-value numbers (indicated as "Avg") so they will stand out 
from the other numbers. The next column in the tables is for room temperature data which usually 
are obtained in the range 291 to 300 K (65 to 80 F). The heading for this column is 297 K (75 F). 
Another key temperature range for low temperature mechanical property tests is obtained by cooling 
an organic liquid with dry ice.   Indicated temperatures for this type of low-temperature bath are 
200 to 193 K (-100 to -112 F). To simplify the tabulations, tests made in dry-ice baths are indicated 
at 195 K (-108 F).  Tests made with the specimens in liquid nitrogen, liquid hydrogen, and liquid 
helium are indicated at 77 K (-320 F), 20 K (-423 F), and 4 K (-452 F), respectively.  For test data 
obtained at intermediate tenperatures such as 144 K (-200 F), the data are presented in separate 
columns with the testing temperature indicated in the column heading. 

The primary units in the tables are SI units with corresponding English units in parentheses.  Values 
for stress and energy in SI units were generally converted from English units.  In most instances, the 
average values in English units were not rounded off until after converting to the SI units. The 
English units were then rounded off usually to three digits for presentation in the tables.  Because 
the English units were rounded off after conversi'^n, conversion of the three-digit numbers will not 
always result in the corresponding converted SI units in the tables. 
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Abbreviations used in the mechanical property tables have the following meanings: 

TUS - Tensile ultimate strength 

TPL - Tensile proportional limit 

TYS - Tensile yield strength 

Elong. - Elongation 

RA - Reduction in area 

E - Young's modulus 

E-) - Initial Young's modulus (composites) 

E2 - Secondary Young's modulus (composites) 

SEi - Strength at transition between Ei and E2 

NTS - Notched tensile strength 

CUS - Compressive ultimate strength 

CPL - Compressive proportional limit 

E(. - Elastic modulus in compression 

BUS - Shear ultimate strength 

SPL - Shear proportional limit 

G - Shear modulus 

Long. - Longitudinal orientation \ } 

Trans. - Transverse orientation 

K|p - Plane strain intensity factor obtained on precracked bend or compact 
specimens according to ASTM E399 

K|£        - Plane strain stress intensity factor obtained on part-through surface-crack 
specimens (requirements for validity of these tests have not been established, 
but selected data are included in the compilations to indicate the trends in 
the results that have been obtained according to the current state of the art) 

SN - The greatest stress which can be sustained for a given number of cycles 
without fracture 

Hz - Hertz, number of cycles per second 

R - Fatigue raX\o, algebraic ratio of the minimum stress to the maximum stress in 
one cycle 

K^ • Stress concentration factor 

S-N 
Curve"? ■ Plots of stress against number of cycles to failure on testing. 

Overall average data (best-value) for tensile and yield strengths of selected materials are plotted in 
graphical formats to show trends in these properties over the temperature range from 0 to 300 K. 
If a need occurs for comparing the tensile properties of several materials over this temperature range, 
the appropriate graphs may be copied and additional data from tables for other materials may be 
added to achieve the comparisons that are desired. 

15< 
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o 2.2 Thermal Properties 

Low temperature data (in the 0 to 300 K range) on the thermal conductivity, thermal expansion, and 
specific heat of materials identified in Section 3 have been collected and organized. The data are re- 
presentative for metals in the annealed condition and for composites in the as-fabricated condition, 
unless otherwise noted. All the available thermal property data for the various metals and alloys were 
plotted and curves were visually fitted. Data read from these curves are presented in tables at selected 
temperatures in both SI and English units according to the format shown in Table 2.7.  Data for 
composite materials obtained directly from the referenced literature is presented in the format of 
Table 2.8. The English units are shown in parentheses. Data recorded in the superconducting state 
are marked (s) while data recorded in the normal state are marked (n). 

Thermal conductivity and specific heat data were expanded in the low temperature range by the use 
of log-log plots. In some areas, extra curves V^SXH included to further expand the lower temperature 
data for better readability. 

The thermal expansion data have been referenced to 273 K (32 F). The trends of the thermal expan- 
sion data did not change raoidly at the lower temperatures and therefore there was no need to expand 
the data in the low temperature range. 

Impurities, heat treatment, and other conditions affect the low temperature properties of the materials. 
In <;ome cases, curves showing the effects of these variations are included on the same graph. 

Table 2.9 is a list of conversion factors that can be used to convert data to SI units or other familiar 
units. 

2.3 Electrical Resistivity 

The electrical resistivity of materials listed in Section 3 have been collected and organized in the tem- 
perature range from 0 to 300 K. The data are representative for metals and alloys in the annealed 
condition and for composites in the as-fabricated condition, unless otherwise noted. The data for the 
various metals and alloys were plotted and curves were visualh, fitted.  Data read from these curves 
are presented in tables at selected temperatures in both SI anr'. English units along with the thermal 
properties in the format shown in Table 2.7.  Data for composite materials obtained directiv from the 
referenced literature are presented in the format in Table 2.8. 

Electrical resistivity data were expanded in the low temperature range by using log-log plots. 

Impurities, variation in heat treatment, and other conditions affect the low temperature electrical 
resistivity of the materials. Several graphs show how these variables affect the electrical resistivity at 
low temperatures. 

A list of conversion factors for electrical resistivity are also included in Table 2.9. 

16 
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2.4 Magnetic Properties 

Structural Materials 

For the structural materials of specific interest in the development of superconducting machinery, 
some efforts to determine their magnetic properties have been noted for at least the last 25 years. 
However, recent interest in cryogenic structural applications,has brought forth a resurgence of magnetic 
property determinations.  Most of the data available from the scientific and technical literature is either 
in the form of magnetization (M) determinatiot . or magnetic susceptibili'iv (k or x) determinations at 
various cryogenic temperatures of research interest. This is the case because the magnetic permeability 
(M) of these materials generally differs from unity by only a very small amount (in cgsem units). 

If available from the literature, values of k are reported in the magnetic property tables in this Handbook, 
since in some cases they provide a more useful alternative to n. The volume susceptibility, k, is obtained 
from reported values of x, tht mass susceptibility, by multiplying the latter by the density of the ma- 
terial, p. Values of k are given in mksa units ( as used in the SI system) which are 47r times the cgsem 
units generally used in the scientific literature.  In some cases, particularly where no variation in y. 
may be discerned within computational limits, x is also reported in the tables. 

In the magnetic property tables, /i is also reported in mksa units. To obtain y. in mksa units, p in cgsem 
units is multiplied by A-n x 10'^.  In the cgsem system, y = 47rk + 1. Therefore, 

Mmksa =  (^Trkcgsem + D 47r x 10-7. 

For the structural materials of interest, this relation produces extremely small numerical values of y, but 
these satisfy the criterion of the consistent use of SI units for the principal values reported in the tables. 
It may be noted from the magnetic property tables that y is somewhat dependent on the magnetizing 
force (H) applied to the material, even for the materials that have a low value of intrinsic magnetism. 
It may also be noted that copper is diamagnetic, producing magnetic moments that oppose the applied 
magnetic field; hence, the susceptibilities are shown with a negative sign. 

Superconductive Materials 

In correlating property data for a given superconductive material, or group of materials, to achieve 
optimum design in superconducting machinery, it is desirable to have data on critical current density 
Uc) versus temperature (for a given applied magnetic field) or on critical field (Hj.) versus temperature 
(for a given current density).  Although a large research effort has been carried out during the past 
decade to determine the superconducting propo.-ties of various materials of technical interest, nearly 
all of the data produced has been in the form of J^ versus H (for a given temperature). The majority 
of this experimental data was obtained at 4.2 K. Although working wiih these data may require con- 
siderable extrapolation on the part of the design engineer, it is all that the scientific literature provides 
at the present time. Therefore, mos+. of the superconducting property data presented in this Handbook 
is in the form of plots of JQ versus H.  Data on the critical (or transition) temperature has been given if 
available.  It may be noted from the data presented that superconductivity is a very structure-sensitive 
property for any given composition. 

17< 
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TABLE 2.1 

o Alloy Daignation: 

Specification: 
Form: 
Thicknen, cm (In.I: 
Condition: 

o 

■^ r 

Tening Tampersture, K (F) 297 (75) 

Temion, Longitudinal 

TUS, MN/m2 (ksi)(i>              Avg 
Mm 

Std  Deviation 

TVS, MN/m2 (kii)                   Avg 
Mm 

Std  Deviation 

Elong, percent                        Avg 
Min 

RA, percent                           Avg 
Min 

No. of Spec. (No. of Heats) 

E, 6N/m2 (106 p»i)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poison's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi!                   Avg 
K, =                                      Mm 
No. of Spec. (No. of Heats! 

NTS, MN/m2 (ksi)                   Avg 
K, -                                        Mm 
No. of Spec  (No. of Heats) 

Tension, Transverse 

TUS. MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Eking, percent                         Avg 
Min 

RA, percent                             Avg 
Min 

No. of Spec  (No  of Heats) 

E, GN/m2 (iu6 psi)                 Avq 
Mm 

No of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =■                                        Mm 
No  of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kt-                                        Mm 
No  of Spec  (No. of Heats) , , 

References: 

(•I    Ksi X 6.895 ' MN/m2 

18 
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Alloy Onignation: 

TABLE 2.2 

Specification: 
Form: 
Thicknas, cm (in.): 
Condition: 

Tasting Tamparature, K (F) 297 (75) 

Comprenion, Longitudinal 

CYS, MN/m2 (kti) Avg 
Mm 

No. of Spec. (No, of Heats) 

EcGN/m^dO^pti) Avg 
Mm 

No. of Spec, (No. of Heats) 

Compfe-.<ion, Transverie 

CYS, 

No. 

MN/m2 ( 

of Spec. 

ksi) 

(No. 

Avg 
Min 

of Heats) 

Ec,GN/m2(106psi) 

No of Spec. (No. 

Avg 
Min 

of Heats) 

Shear 

SUS, MN/m2 (ksi) Avg 
Mm 

No, of Spec, (No, of Heats) 

G, GN/m2(106psl) Avg 
Mm 

No, of Spec, (No, of Heats) 

Impact, CharpY V 

Long., J(ftlb)'3* 

No, of Spec. (No. of Heats) 

Trans., J(fMb) 

No  of Spec, (No, of Heats) 

Avg 
Min 

Avg 
Mm 

Fracture Toughness 

Kic MN/m3/2(ksi/in.)"''       Avg 
Min 

Orientation:       - 

No, of Spec  (No, of Heats) 

K|E, MN/m3/2(kii/jn.) Avg 
(From PTSC spec.X     -    )Min 
No. of Spec  (No. of Heats) 

References: 

(a) Ft-lb X 1.356 = Joules. 
(b) Ksi Jin. X 1.093 = MN3/2. 

O 
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TABLE 2.3 

o Alloy Oatifpiation: 

Spacification: 
Form; 
Thicknaa, cm (in.l: 
CondKton: 

Tasting Tamparature, K (F) 

L) 

Fatigue, Axial LoadinB 

SN at 10^ cyclef, MN/m2(kii) 
Loading frequency Hz 
with R ■=      and Kt - 
No of S-N Curves (No. of Heals) 

Ratio SN/TUS at ^(fi cycles 

SN at 106 cycles, MN/m2(ksi) 
Loading frequency Hz 
wish R -     and Kt = 
No of S-N Curves (No of Heats) 

Ratio SN/TUS at lO^ cycles 

SN at 10^ cycles, MN/m2(k5i) 
Loading frequency Hz 
with R =      and Kt = 
No  of S-N Curves (No, of Heats) 

Ratio Snj/TUS at IO' cycles 

Fatigue, Ftexural Loading 

Sjvi at 105 cycles, MNJm^iksi) 
Loading frequency Hz 
with R -     and Kt = 
No. of S-N Curves (No, of Heats) 

RatkJ SN/TUS at 10^ cycles 

SN at 10^ cycles. MN/m2(ksi) 
Loading frequency Hz 
with R -      and Kt ■ 
No, of S-N Curves (No, of Heats) 

Ratio S|M/TUS at 10^ cycles 

Sfj at 10'' cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =■      and Kt = 
No, of S-N Curves (No, of Heats) 

Ratio Spg/TUS at 10^ cycles 

References: 

297 (75) 

^Ir' 
;LO< 
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TABLE 2.4 

Compoiite Clasi: Typ«: 

Spacification: 
L»vup: 
Nominal fibar volume fraction: 
Nominal ply thicknan: 

Fibar: 
Matrix: 
Nominal dansity: 
Comments: 

Tafting Temperature, K (Fl 

Taniion, Longitudinal (0°) (*' 

TUS, MN/m2 (kti) Avg 
Min 

Ei.GN/m2(106p(i) 

References: 

Avg 
Min 

SEi,MN/m2(ksi) 

References: 

Avg 
Min 

E2 GN/m2 (lO^ psi) 

References: 

Avg 
Min 

TPL. MN/m2 (ksi) 

References: 

Avg 
Min 

Failure Strain. 10-3 

References: 

Avg 
Min 

Poisson's Ratio 

Refarencas; 

NTS, MN/m2 (ksi) 

'■t = 
h.Tfaranoes: 

Avg 
Min 

NTS, MN/m2 (ksi) 

Kt = 
RefareiKas: 

Tensi 
Tension, Transverse (90°)<''l 

Avg 
Min 

21 

TUS, MN/m2 (ksi) 

References: 

Ei,GN/m2(106psi) 

Rafarenoas: 

SEi,MN/-n2(ksi) 

References: 

E2, GN/m2(108psi) 

References: 

TPL, MN/ti>2 (ksi) 

References: 

Failure Strain, lO'^ 

References: 

Poisson's Ratk> 

References: 

NTS, MN/m2 (ksi) 

Kt- 
References: 

NTS, MN/m2 (ksi) 

Kt- 
References: 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

297       (75) 

(a) Warp direction in woven cicth. 
(b) Fill direction in woven cloth. 

195      (-108)      77        (-320)    20 
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TABLE 2.5 

o 
Composite Class: Type: 

Specification: 
Layup: 
Nominal fiber volume fraction: 
Nominal ply 0iicfcnass: 

Fiber: 
Mauix: 
Nominal density: 
Comments: 

o 

Testing Temperature, K (F) 297      (76) 195      (-108) 77        (320) 20        (-423) 4          (-462) 

Compression, Longitudinal (O")'*) 

CUS, MN/m2 (ksi)                   Max 
Avg 
Min 

References: 

CPL, MN/m2 (ksi)                    Max 
Avg 
Min 

References: 

E, GN/m2(106psi)                   Avg 

Min 
References: 

Compression, Transverse OO")""' 

CUS, MN/m2 (ksi)                   Max 
Avg 
Min 

References: 

CPL, MN/m2 (ksi)                     Max 
Avg 
Min 

References: 

E,GN/m2(106psi)                   Avg 
Min 

References: 

In Plane Shear 

SUS, MN/m2 (ksi)                    Avg 
Min 

References: 

SPL, UN/m2 (ksi)                      Avg 
Min 

References: 

G, GN/m2(106psi)                  Avg 
Min 

References: 

Interlamirar Stiear 

SUS, MN/m2 (ksi)                    Avg 
Mm 

References: 

SPL, MN/m2 (ksi)                      Avg 
Min 

References: 

G,GN/m2(106psi)                  Avg 
Min 

References: 

Impact, Charpy V(Cv), Izod(l) 

Long.,(0°)J(ftlb)l»>              Avg 
Min 

References: 

Tr«w.. (90°) J (ft-lb)*^)          Avg 
Min 

f^eferences: 

Sheet, Normal, J (ft lb)<<='        Avg 
Min 

References: 

(a) Warp direction in woven cloth. 
(b) Fill direction in woven cloth. 
(c) Press cure direction. 
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TABLE 2.6 

Composite Class: 

Specif ication.- 

Layup: 

Nominal fiber volume fraction: 

Nominal ply thickness: 

Fatigue 

Load orientation: 

Load direction: 

Type: 

Fiber: 

Matrix: 

Nominal density: 

Comments: 

O 

CO 

1.0 - 

0.8 

0.6 

c^   0.4 

0.2 

0 

K,^ 

I.O 

0.8 - 

CO 
=»    0.6 
1- 

- 

\ 
Z   0.4 — 

0.2 - 

0 1          1          1          1          1          1 
10'      10^      10^      10^     10^ 

Fatigue .cycles 
10* 10^      10 10^=      10-     lO'*     10= 

Fatigue, cycles 

10® 

23< 
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TABLE 2.7 

o 

\\ 

o 

Alloy Datignation: 

Specification: 
Form: 
Dimantion: 
Condition: 

Testint) Tamparature K (Fl 

Thermal Conductivity 

Watts m-T K"! 
Btu hr-1 ft-l F-l 

No. ot Spec. 
Referanoei: 

Thermal Expansion (T?7a to T) 
Longitudinal 

Par cam 
No. of Spec. 

References: 

Specific Heat 

Joules kg-l K'l 
Btu lb-1 F-1 

No. of Spec. 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft~^ 

No of Soec. 
References: 

273 (32) 100 (280)       50 i-370)      20 (-423) 10 (-442) (-452) 

n 
ei< 

2.013 
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Compotite CI»M: 

Spacification: 
Layup: 
Nominal fiber volume fraction: 
Nominal ply thickness: 

TABLE 2.8 

Type: 

Fiber: 
Matrix: 
Nominal density: 
Comments: 

Tatting Temperature, K (F) 297     (75) 195      (-108) 77         (-320) 20         (-423) 4           (-452) 

Thermal Coriductivity 

Longitudinal (0°)(>) 
Watts m-l K-1                     Avg 
Btu hr 1 ft 1 F-1                   Avg 
References: 

Transverse (90" llW 
Watts m-1 K-1                      Avg 
Btu hr' ft' F-1                   Avg 
References: 

Shext Normalfc) 
Watts m-1 K-1                      Avg 
Btu hr-1 ft-l F-1                   Avg 
Reference!: 

Thermal Expansion 

Longitudinal (0°)(>) 
10-6 AL/L                              Avg 
References: 

Transverse (90° )»>) 
10-6 A L/L                             Avg 
References: 

Sheet Normally) 
10-6 A 1    i_                                  /^vg 
References: 

Specific Heat 

Joules kg-1 K"!                     Avg 
Btu lb-1 F-l                            Avg 
References: 

Electrical Resistivity 

Longitudinal (O")'*' 
Ohm m                                 Avg 
Referencas: 

Transverse (90"lib) 
Ohm m                                 Avg 

Sheet Normal (<:) 
Ohm m                                 Avg 
Referencas: 

(a) Warp direction in woven cloth. 

4 

\  

(b) Fill direction in woven citoh. 
(c) Preu cure direction. 

25 
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TABLE 2.7 

Conversion Factors 

O Temperature (IPTS) 

"F- 9/5°C + 32 
« 9/5(°K-273.15) + 32 
* "R-459.67 

5/9 ("F + 459.67) 
■°C +273.15 
'5/9°R 

To Convert To From Multiply By 

Thermal Conductivity and Magnetothermal Conductivity (Thermochemical Units) 

•Watts m-lKl Btu hrl fri F-1 
Btu in. hrl ft-2 p-l 
Cal sec-1 cm-1 C-1 
Watts cm-1 c-1 

1.730 
1.441 X 10-1 
4.184 X 102 
1 x102 

Btu hr-1 fri F-1 •Watts m-1 K-1 
Watts cm-1 c-1 
Cal sec-1 cm-1 C-1 
Btu in. hrl ft-2 p-l 

5.782 X 10-1 
57.82 

2.419 r. 102 
8.333 X 10-2 

•Joules kg-1 K-1 

Btu lb-1 F-1 

Percent 

•Ohm m 

Ohm circular mil ffl 

Specific Heat (Thermochemical Units) 

Btu lb-1 F-1 
Cal g-1 C-1 

•Joules kg-1 K-1 
Cal g-1 C-1 

Thermal Expansion 

*m m-1 
in. in.-1 
cm cm-1 

Electrical Resistivity 

Ohm circular mil ft'l 
Ohm cm 

•Ohm m 
Ohm cm 

1 x102 
1 x102 
1 X 102 

1.662 X 10-9 
1 X 10-2 

6.015 X 108 
6.015 X 106 

SI Units 

2.0-15 
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3.0 SELECTED MATERIALS FOR DATA COLLECTION 

O I   ^ Materials selected fo'- data collection for the second revision of this Handbook are presented in Table 3.1. 
These materials have been selected from the following classes of materials: 

Aluminum and aluminum alloys 
Cop.oer and copper alloys 
Nickel alloys 
Alloy steels 
Stainless steels 
Titanium and titanium alloys 
Special metals and alloys 
Composites 
Polymers 

The two major factors that were considered in selecting these materials were (1) is the material 
suitable for certain cryogenic components or does it have certain intrinsic properties at cryogenic 
temperatures for superconducting machineryPand (2) are property data available on the material at 
cryogenic temperatures? 

This second revision also includes properties of welded materials where information was available. 
When data is reported, the welding method, the type of filler metal, test direction, and test material 
(i.e., weld metal, or base material plus weld metal) is given. 

Because of certain aerospace applications, a considerable amount of data at cryogenic temperatures 
are available in the literature on alloys such as 2219 aluminum alloy. Type 301 stainless steel, and 
Ti-5AI-2.5Sn alloy. For other materials, applicable data from the literature may be limited to a few 
rpferences or may not be available. 

The heat treatments and/or processing conditions for '.he selected alloys are intended to represent 
conditions that would be most appropriate for cryogenic applications, e.g., conditions that would 
yield a suitable degree of toughness at cryogenic temperatures. At the same time, the condition of the 
alloy should be such that it represents a reasonable strength level for the alloy. As an example, 
mechanical property data are presented for welded Ti-6Al-4\/ (ELI) alloy in the solution-treated, 
annealed condition. The annealed alloy has better toughness and develops high strength at very low 
temperatures.  Both the extra low interstitial (ELI) and the oormal interstitial content versions of the 
alloy are considered although the alloy with normal interstitial levels has lower ductility and 
toughness. 

The materials listed in Table 3.1 are divided into numbered sections and subsections to permit adding 
other materials within each section and subsection while retaining the same numbering system for 
presenting the data. 

The numbering system used fur the metals and a' oys is carried through to the tables and graphs with 
additional code letters to identify the properties presented. The code letters are as foUows: 

i;7< 
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r ■pa* »^^HP»in mmmmmi^/^mm 

ME Mechanical properties 

C Thermal conductivity 

E Thermal expansion 

S Specific heat 

R Electrical resistivity 

TR Combined thermal and resistance properties 

MR Magnetoresistance 

MA Magnetic properties 

Thus, the first graph on thermal conductivity of 1100 aluminum will be Figure 4.1.4-C1. The alloy 
code number 4.1.4 is for 1100 aluminum, the C indicates thermal conductivity, and the 1 is for the 
first figure of the series. Figures for thermal conductivity of 1100 aluminum for any temper will be 
found in this series. The data on welded alloys are indicated in the mechanical properties (ME) sections 
of the appropriate alloy section. 

u 

7 

28' 
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TABLE 3.1.   rWMINAL COMPOSITIONS OF ALLOYS AND CORRESPONOiNG SECTION NUMBERS 

SKtion 
4.0.0 Aluminum and Aluminum Alloys 

Unifiwl 
4.1.0 Uiwlloywl 

Aluminum 
99.99AI 

No. 
SviWm 
A91199 

Composition in W*i«ht ParoMit'*' 
•■ 

Si Cu Mn Mg  . Cr Zn 041811 
4.1.1 
4.1.2 EC A91145 (99.45 min AD 
4.1.3 1050 A9105O 0.26 0.05 0.05 0.05 0.05 (99.50 min AD, 0.40Fe 
4.1.4 1100 A91100 I.O(Si+Fe) 0.05-0.20 0.05 0.10 (99.00 min AD 

4.2.0 2000Sari« 

4.2.1 2014 A92014 0.5-1.2 3.9-5.0 0.4-1.2 0.2-0.8 0.10 0.25 0.7Fe, O.lSTi 
4.2.2 2219 A92219 0.20 5.8-6.8 0.2-0.4 0.02 0.10 0.3Fe, 0.02-0.lOTi 
4.2,3 2024 A92024 4.5 0.6 1.5 

4.3.0 5000 Swi« 
4.3.1 5083 A95083 0.40 0.10 0.4-1.0 4.0-4.9 0.05-0.25 0.25 0.4Fe, O.lSTi 
4.3.2 5456 A95456 0.15 0.7 0.5 0.15 

4.4.0 6000S«ri« 
4.4.1 6061 A96061 0.4-0.8 0.15-0.40 0.15 0.8-1.2 0.04-0.35 0.25 0.7Fe, 0.1 5Ti 

4.5.0 7000 Saries 
4.5.1 7039 A97039 0.30 max 0.10 max 0.25 2.8 0.20 4.0 0.4 max Fe, 0.10 max Ti 
4.5.2 7005 A97005 0.35 max 0.10 max 0.2-0.7 1.0-1.8 0.06-0.20 4.2-5.0 0.01-0.06Ti, 0.06-O.20Zr, 

4.5.3 

5.0.0 
5.1.0 
5.1.1 
5.1.2 

5.1.3 
5.1.4 

7006 

Copper and Copper Alloys 
99.9+Cu 
99.96CU 
Electrolytic 
Tough Pitch 

OFHC 
Phosphorized 

C10100 
011000 

C10200 
C12200 

0.10 

CDA 
No. 
101 
110 

102 
122 

0.04 0.22 2.24 0.12 
0.35 max Fe 

0.17Fe,0.01Ti 

Cu 
99.96^ 
99.9+ 

99.95 
99.9+ 

Cnmposition in Weight Percent (al 
Pb Fe Zn Others 

0.0003 max P, 0.001 max Pb 

0.02P 

5.2.0 Cu-Zn Alloys 
5.2.1 80Cu-20Zn 024000 240 80 
5.2.2 70Cu-302n 026000 260 70 
5.2.4 90Cu-102n C22000 220 90 

0.05 max       0.05 max 20 
0.07 max       0.05 max 30 
0.05 max       0.05 max 10 

5.3.0 
5.3.1 
5.3.2 
5.3.3 

Cu-Ni Alloys 
90Cu-10Ni 
80Cu-20Ni 
70Cu-30Ni 

C70600 
071000 
071500 

706 Bal. 
710 Bal. 
715 Bal. 

0.05 max 1.0 
0.05 max       1.0 max 
0.05 max       0.4-0.7 

I.OMn, 9.0-11.0Ni 
1.0 max 1.0 max Mn, 19.0-23.0Ni 
1.0 max 1.0 max Mn, 29.0-33.0Ni 

5.4.0 Ta-Be Alloys 
5.4.1 Oi, Bed.6-1.8)    C170G0 170 Bal. 
5.4.2 Cu-Be( 1.8-2.0)    017200 172 Bal. 

1.6-1.8Be, 0.20-.40CO 
1.8-2.0Be, 0.20 min (Ni+Coi 

0.60 max INi+Co+Fp) 

5.5.0 
5.5.1 
5.5.2 
5.5.3 

Cu-Sn Alloys 
96Cu-5Sn 
92Cu-8Sn 
90Cu-10Sn 

051800 518 Bal. 0.02 max 
C52100 521 Bal. 0.05 max       0.10 max       0.20 max 
052400 524 Bal. 0.05 max       0.10 max       0.20 max 

4.0-6.0Sn, 0.10-0.35P 
7.0-9.0Sn, 0.03-0.35P 
9.0-11.CSn, 0.03-O.35P 

5.6.0 Cu-Zr Alloy 
5.6.1 0u-0.2Zr 

(Amzirc) 
015000 150 99.8 0.10-0.20Zr 

5.7.0        Cu-Cr-Cd Alloy 
5.7 1 0u-0.40r-0.4Cd 

(PD-136) 

(a)   mex = maximum, min = minimum. 

Bal. 0.4Cr, 0.4Cd (Te deox.) 

3.0-3 
i.5< 
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TABLE 3.1.   (ContinuKll u 
Swtion 

5.8.0 CuAljOj 
Alloyt 

53.1 CU+O.2AI2O3 (AL-101 - Bal. 0 2AI2O3 dispersion 
5.8.2 CU+O.7AI2O3 (AL-35) - Bal. O.7AI2O3 dispersion 
5.8.3 CU + I.IAI2O3 IAL-60) - Bal. I.IAUO3 dispersion 

(GlidCop 
Alloys) 

59.1 Cu-AI C61400 6.0-8.0AI, 1 0 max Mn 
0.01 max Pb, 2,5Fe, 0,20 max Zn 

6.0.U Nickd and Cobalt Allov> 
Unifiod 

Ni-Cu Alloy 
No. 

System 
Compos tion in Wei«ht Percent'*' 

610 Ni Cr Fe Mn       Si        C Others 
6.1.1 K Monel N05500 Bal. 1.0 0.6      0.15   0.15 29.5CU, 2.8AI, 0.5Ti 

(K-500) 

6.2.0 Ni.Cr-Fa Alloys 
6.2.1 Inconel 600 N06600 Bal. 15.8 7.2 0.2      0,2      0.04 0.1 OCu 

6.2.2 Inconel X-750 N07750 Bal. 15.0 6.75 0.7 0,04 03AI, 2.5Ti. 035Nb 

6.2.3 Inconel 718 N07718 Bal. 18.6 18.5 0,04 0.4AI. 0,9Ti, 5.0Nb,3.1Mo 
6.2.4 Inconel 706 N09706 39-44 16 Bal. 0,35   0.35    0.06 0,35 max Al, 0.01-0.02B, 

max    max    rnax 3Mb, l,5-2.0Ti 
6.3.0 Controllad Ex- 

pansion Alloys 
6.3.1 Invar 36 - 36 Bal. 
6.3.2 Ni-Span C - 42.1(Ni+Co)       5.4 48.4 0.40 2.4TI, 0,65A 
6.3.3 Unnamed Inco - 39.6 55.4 0.22    0.12    0.01 0.22AI, l.-lfiTi, 

LEA Alloy 2.90Nb+Ta 

64.0 Pura Nickals 
64,1 High-Puritv Ni - 
6.4,2 Nickel "A" - 
7.0.0 Alloy Staals 

Nickel Steels 
Composition in Waight Percent'"' 

7.1,0 C max Mn iTtax P nwx Smax Si Ni Others 
7,1.1 9-Ni Steel - 0.13 0.80 0.036 0.04 0.15-0,30      8.5-9,5 
7.1.2 18Ni(200) - 0.03 0.10 0.01 0.01 0.10 17-19 8.5Co, 3.25M 3, 

Maraging 0.20Ti, 0.10AI 
7.2.0 F».Si Steel 
7 2.1 Transformer 

Steel 

7.3,0 Carbon Steels 
/ 3,1 AISI 1010 G10100 0.08-0,13 ^ 30-0,60 0.040 0.050 

7 4,0 Other ''vroui Materials 
7,4,1 
7,43 

Armco Iro 
5-Ni Steel 0 15 0,30-0,60 0,035 0,035 0.2-0,35 5.0 '0,20-0 35Mo, 0.05-0.12AI 

7 44 Iron (47.50|Ni Alloy 0,02 max Ni 

8,0,0 Stainless Steels 
300 Series 
AISI 301 S30100 

Composition in Wei^t Percent*"' 
8.1.0 C Mn 

2,0 max 
P max 
0,045 

S Si Cr Ni Mo Others 
8.1.1 0 15 max 0,03 max 16-18 6-8 

8,1.2 AISI 304 S3 04 00 0.08 max 2,0 max 0,045 0,03 max 1.0 max 18-20 8-10.5 
8.1.3 AISI 304U S30403 0,03 max 2,0 max 0.045 0.03 max IX) max 18-20 8-12 

8.1,4 AISI 310 S31000 0,25 max 2,0 max 0.045 0,03 max 1.5 max 24-26 19-22 

8.1.5 AISI 316 S31600 0,08 max 2,0 max 0.016 0.03 max 1,0 max 16-18 10-14 2,0-3.0 
8.1,6 AISI 321 S32100 0,08 max 2,0 max o.c-;5 0.03 max 1,0 max 17-19 9-12 (5xC)Ti min 

8,1 7 AISI 303 S30300 0,15 max 2,0 max 0.20 0.16 min 1.0 max 17-19 8-10 0.6 max 
(or Zr) 

8,1,8 AISI 310S S31008 0.08 max 2,0 max 0.045 J.03 max 1.5 max 2426 19-22 

8 1.9 AISI 347 S34700 O.Oe max 2.0 max 0.045 0.03 max 1,0 max 17-19 9-13 (10xC)Nb■^Ta 

8,1.10 AISI 410 S41000 0 15 1.0 max 0,040 0,03 max 1.0 max 11,5-13 5 
8.1 11 AISI 416 S41600 0.15 1,25 max 0.06 1.0 max 12-14 0,6 max 0,153 min 

8,2,0 Other Stainless Steels 
8,2,1 A-286 K66286 0,05 1,4 0.4 IB 26 1,25 0,2AI. 2.15TI, 

0,0038, 0,3V 

8,2.2 Kromaic-sa""' - 0.03 9,3 0,005 0.005 
max 

0.06 15.5 23 2.2 0.02AI,0,008Zr, 
0.016B, 0.16V, 0,17Ni 

8.2,3 Armco 21*9 _ 0.08 max 8,0-10,0 19.0-21.5 6,5-75 

8,2.4 Armco 22-13-5 — 0,06 max 4,0-6,0 1.0 max 20,5-23,5 11,5-13.5 1,5-3.0 010,3Nb,0,1- 
0.3V. 0.2-0.4N 

30 
(a)   max - maximum   -'-in - minimum, 

^)   Analysis of We»tirm'>"uje plate used in evaluation program. 

3.04 
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Swtion 
9.0.0 Titantuin and Titanium 

9.1.0 
9.1.1 Ti-65A 
9.1.2 Ti-76A 

9.2.0 Alpha Ti Alloys 
9.2.1 Ti-5AI-2.6Sn'<=' 
9.2.2 Ti-5AI-2.5Sn 

(ELI)*'*' 

9.3.0 Alpha-BMaTi 
Alloy 

9.3.1 Ti-6AI-4V 
(ELI)'**' 

9.3.2 Ti-6AI-4V**=' 

10.0.0 Spmaal Matalt 
and Alloys 

10.1.0 Nb and Nb Alloys 
10.1.1 Nb 
10.1.2 NbjSn 
10.1.3 Nb-Zr 
10.1.4 Nb-Ti 
10.1.5 Nb-Ti+Cu 

composites 

10.2.0 V-Ga Alton 
10.2.1 VgGa 
10.3.1 Magnesium Alloy 

AZ31B(3AI, IZn, 0.2N 
Mg-AI-Mn Alloy 

11.0.0 Compositas 

11.1.0 Glasa-Epoxy 
11.1.1 181/Epox828 
11.1.2 1581/E-787 (58-68R) 
11.1.3 S-901/NASAResin2 

Composition In Wajght Parcant (a) 

Al Sn V       Fa max    O max     C max      N max     H max     Mn max 
0.20 0.07 0.015 

0.40 0.20 0.07 0.0125 

o.so 0.20 0.16 007 0.020 
0.^ 0.12 0.08 0.05 0.0175 

4.fr6.0       2.0-3.0 0.60       0.20 0.16 007       0.020 0.30 
4.7-5.6       2.0-3.0 

5.&«.5 3.5-4.5       0.15       0.13 0.08 0.06       0X)15 

6.5-6.75 3.5-4.5 

11.2.0 Boron-Epoxv 
11.2.1 4.0 mil Boron/2387 
11.2.2 5.0 mil Boron/2387 

11.3.0 Graphita-Epoxy 
11.3.1 AS/NASA Resin 2 
11.3.2 HT-S/X-904 

11.4.0 Boron-Alu minum 
11.4.1 5.6 mil Boron/6061 

12.0.0 Polymers 
12.1.1 PE Polyethylene 
12.1.2 PCTFE Polyctilorotrifluoroethylene 

12.1.3 PTFE Polytetrafluoroethylene 
12.2.1 PMM Poiymethylmethacrylate 
12.3.1 PS Polystyrene 
12.4.1 PVA Polyvinylacetate 

(a)   max = maximum, min = minimum. 
(c) Normal interstitial conte.it. 
(d) ELI = extra low interstitial type. 3i'"" 

I 
3.0-5 
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INDEX TO MATERIAL CODES FOR 
SECTION 4.0 

ALUMINUM AND ALUMINUM ALLOYS 

MATERIALS MATERIAL CODE 

O 

ALUMINUM 
1099 
1100 
2014 
2024 
2219 
5083 
5456 
6061 
7005 
7006 
7039 

4.1.1 
4.1.4 
4.1.4 
4.2.1 
4.2.3 
4.2.2 
4.3.1 
4.3.2 
4.4.1 
4.5.2 
4.5.3 
4.5.1 

4.0 

J 
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10^ 10^ 

Number of  Cycles 

0^ 

FIGURE 4.1.1-ME0.1.  FATIGUE LIFE CURVES FOR AXIAL LOADING ON SPECIMENS OF 
99.99% ALUMINUM ROD 0.160 cm (0.056 in.) DIAMETER AT 
CYCLE FREQUENCIES OF 225 HERTZ AT R = -1 [90214] 

4.1.1-0.1 (11/76) 48- 
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Alloy Designation: Afuminum 

TABLE 4.1.1-TF1 Al 

Specification: 
Form: 
Dimension: 
Condition: 

i  ; 
Annealed 

Testing Temperature K (F) 

  
273 (32) 100 (-280) 50            (-370) 20             (423) 10             (-442) 

"     - 
4              (-452) 

Thermal Conductivity' ^' 

RRR 30000   Watts ml K^ 236 (136> 302 1230 14000 59500 96400 
Btu hr' ffl F-l 1136) (175) (711) (8090) (34400) (55700) 

RRR 10000   Watts m'' K^ 236 302 1230 13200 39000 36500 
Btu hr-1 ft 1 F-1 (136) (175) (711) (7630) (22500) (21100) 

RRR 3000     Watts m'> K^ 236 302 1230 11100 19100 11600 
Btu hr-1 ft-l F-l (136) (175) (711) (6420) (11000) (6710) 

RRR 1000     Watts mlK-l 236 301 1210 7020 8150 3960 
Btu hr 1 h-1 pi (136) (174) (700) (4060) (4710) (2290) 

RRR 300        Wansm-lK-l 235 299 1140 3570 2770 1200 
Btu hr-1 ffl F' (136) (173) (659) (2060) (1600) (694) 

RRR 100       Wattsm-lKl 234 293 920 1560 963 398 
Btu hr-1 ffl F-l (135) (169) (532) (902) (557) (230) 

No. of Spec. 
References: 90170,90224 

Thermal Expansion (T273 to T) 
Longitudinal 

Percent 0 -0.325 0.361 -0.368 -0.368 0.368 
No. of Spec. 5 5 6 6 2 2 

References:  40911,48571, 
90208, 90458, 90323, 90366 
Specific Heat 

Joules kg 1 K ' 860 460 142 8.8 1.5 0.33 
Btulb-I pi (0.206) (0.115) (0.0339) (0.00210) (0.00036) (0,000079) 

No. of Spec. 3 3 3 2 4 5 
References: 49011,42219. 

90223, 90328 
Electrical Resistivity'^) 

RRR-30000   Ohmm 2.43 X 108 4.60x 109 4.96 X 10 lO 7,02 X 10"12 1.00x10-12 8.15x10"13 

Ohm circular mil ft" 1 (14,6) (2.77) (2.98x10"1) (4.31 X 10"3) (6.02 x 10"4) (4.90 X 10-4) 

RRR-10000   Ohmm 2,43 X 108 4,60 X 10"9 4.97 X 10"1<' 8.64 X 10 12 2.62x10" 12 2.43 X 10"12 

Ohm circular mil ft" (14.6) (2.77) (2.99x10"'') (5.20 X 10-3) (1.58 X 10"3) (1.46x10"3) 

RRR 3000     Ohm m 2.43 X 108 4.61 X 10"9 5.03 X 10-10 1.43 xlO"'''' 8.29 X 10"12 8.10x10 12 

Ohm circular mil ft" 1 (14.6) (2.77) (3.03x10"'') (8.60 x 10"3) (4.99 X 10 3) (4.87 X 10"3) 

RRR-1000     Ohm m 2.43 X 108 4.63 X 10"9 5.l9x10"10 3.05x10"!'' 2.45x10"11 2.43x10"11 

Ohm circular mil ft" (14.6) (2.78) (3.12x10"1) (1.83x10"2) (1.47x10"2) (1.46x10"2) 

RRR-300       Ohm m 2.44 X 10"8 4.68 X 109 5,76x10"'0 8.74x10"" 8.14x10"11 8.12 X 10"11 

Ohm circular mil ft" (14.7) (2.82) (3.46x10"1) (5.26 X 10"2) (4.90 X 10-2) (4.88 X 10"2) 

RRR-100        Ohm m 2.45 X 108 4.85 X 109 7.40 X 10"■'0 2.52 X 10 10 2.45 x 10"10 2.45 X 10-10 

Ohm circular mil ft" (14.7) (2.92) (4.45x10"1) (1.52x10-1) (1.47x10"1) (1.47x10-1) 

No. of Spec. 
Refe'ancM:  90178,90209, 

90224, 96886 
(1)  Interpolated from numerous data usini theoretic :al correlations. 

o 

49- 
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TABLE 4.1.1-MA1 

Alloy Designation:   High-Purity Aluminum 

Specification: 

Form: 

D'ameter, cm (in.): 

Condition: 

Impurities, ppm:   30Mg, 5Fe, 3Si, 2Cd, ICu, INa, lAg 

Cylindrical rod 

0.4(0.0157) 

Argon arc melted, vacuum homogenized at a temperature 
just below the solidus for about 7 days and quenched in 
ice water.   Machined specimens were vacuum strain 
annealed for about 24 hours. 

The temperature dependence of the magnetic susceptibilities (x) of pure 
aluminum and an aluminum-silicon alloy is shown in the figure. 

u 

50 100 ^00 
Temperature, K 

300 

O      I 

o 
1. • 
2. • 

(a) 
Pure aluminum, Taylor (1961). 
Pure aluminum. 
Aluminum + 0.85% silicon. 

Reference:   90493 

52' 4.1.1-8 (11/75) 
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TABLE 4.1.4-ME1 

10990 
Plate 

o Alloy Designation:        1099-H14 Aluminum 

Specification: 
Form: Plate 
Thickness, cm (in): 1.270 to 2.540 (0.500 to 1.000) 
Condition: H14 

u 

Testing Teiiperature, K (F) 297       (75) 195       (-108) 77         (320) 20         (-423) 4           (-452) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                    Avg 
Min 

Sid, Oeviaiion 

91.0     (13.2) 102       (14.8) 159       (23.1) 289       (41.9) 332       (48.1) 

TYS, MN/m2 (ksi)                    Avg 
Min 

Std, Deviation 

86.2      (12.5) 86.9     (12,6) 98.6     (14.3) 106      (15.4) 130       (18.9) 

Eking, percent                         Avg 
Mm 

22.6 38.4 57.2 60.5 46.7 

RA, percent                             Avg 
Mm 

No of Spec. (No. of Heals) 

84 

(1) 

83 

(1) 

81 

(11 

79 

(1) 

56 

(1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K^ =                                        Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                        Mm 
No. of Spec  INo of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std, Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Elong, percent                        Avg 
Mm 

RA, percent                             Avg 
Mm 

No. of Spec. (No of Heats) 

E. GN/mZ (10^ pti)                 Avg 
Mm 

No  of Spec. (No. of Heals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (kii)                    Avg 
K, '                                      Mm 
No of Spec  (No of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, -                                         Mm 
No  of Spec. (No of Heats) 

References:    72563 

•      .1 
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TABLE 7.1.4 MET.1 
1100-H112 

Plate Weld Metal 

Alloy Designation:      1 lOO-Aluminum Alloy (Weld Metal) 

Specification: 
Form: Plate MIG welded. 1100 Al filler 
Thicknea, cm (in.): 1.270 to 2.540 (0.500 to 1.000) 
Condition: Plate: H112; weld metal tested as «velded 

Testing Temperature, K {F) 297 (75) 77        (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

TVS. MN/m2 (ksi)                    Avg 
Min 

Std. Devidtion 

Elong, percent                          Avg 
Min 

RA, percer.'                                Avg 
Min 

No  of Spec. (No. ot Heats) 

E. GN/m2 (106 psi)                  Avg 

Mm 
No of Spec. (No. of Heats) 

Poisson's Ratio 

Wo* Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No. of Spec, INo, of HcatsI 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No  o( Spec   (No  of HeatsI 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

80.0      (11.6) 157       (22.8) 

TVS, MN/ni2 (ksi)                    Avg 
Mm 

Std. Deviation 

42         (6.1) 55         (8.0) 

Elong, percent                          Avg 
Mm 

28.5 31.0 

RA, percent                                .Avg 
Mm 

No. of Spec   (No, of Heats) 

5.0 
1 

9.0 
1 

E, GN/m2(106p«i)                 Avg 
Mm 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Wor(( Hardening Coef 

NTS, MN/m2 (ksii                   Avg 

K, =     16                               1^1" 
No  of Spec. (No of Heats) 

123      (17.8) 

1 

222       (32.2) 

1 

NTS, MN/m2 (ksi)                   Avj 
K, =                                      Mm 
No of Spec. (No of Heafs) 

O  i 

i     j 

References      63362 
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TABLE 4.1.4-ME2 

^-, Allov Designation:        1100-0 Aluminum 

Specification: 
Form; 
Diameter: 
Condition: 

Bar 
Up to 2.540 cm (1.000 in.) 
Annealed (0) (ASTM Grain size 3.5) 

o 

Testing Temperature. K (F) 297       (75) 195 (-108) 77 i320) 20 (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Min 

Std  Devidlion 

93.1      (13.5) 
92 4      (13.41 

114 
111 

(16.5) 
(16 1) 

191 
188 

(27.7) 
(27.3) 

328 
327 

(47.6) 
(47 4) 

TVS, MN/m2 (ksi)                    Avg 
Min 

Std, Deviation 

48         (6.9) 
4b         ((ib) 

50 
49 

(7.2) 
(7 1) 

62 
6) 

(9.0) 
(8.9) 

65 
64 

(9.4) 
(9.3) 

Elong, percent                          Avg 
Mm 

45.9 
44 1 

50.0 
47 4 

56.4 
5b.8 

54.2 
52.6 

RA, percent                              Avg 
Mm 

No  of Scec   INu  of Huats) 

88.4 
86.8 

3           (1) 3 

85.6 
8b.6 

(1) 3 

81.2 
79.7 

(1) 2 

60.0 
57.8 

E, GN/m2 (106 psi)                  Avg 
Mir 

No  of Spec. (No. of Heais) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No. of Spec   (No. of Heats) 

NTS, MN/m2 (kst)                    Avg 
Kt =                                            Mm 
No of Spec. (No. of Heats) 

References;   54986 

55 < 
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1100-0 
Rod 

TABLE 4.1.4-ME3 

Alloy OssHination:   1100-0 Aluminum 

Specification: 
Form: Rod 
Ihickness. cm (in.):l)p to 2.540 (1.000) 
Condiii. ^: Annealed (0) 620 K (650 F), FC 

Testing Tempefature, K (F) 297 (75) 200 (-103) 100 (280) "0" (-460) 

Compression, Longitudinal 

CYS. MN/m2 (ksi)                   Avg 
Mm 

No- ot Spec. (No. ot Heats) 

Ec,GN/m2(106psi)               Avg 
Min 

No  ot Spec   iNo  ol Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi)                    Avg 
Min 

No  of Spec  (No. of Heats) 

Ec,GN/m2(106psi)                Avg 
Mm 

No of Spec  (No. of Heats) 

Shear(a> 

SUS, MN/m2 (ksi)                   Avg 

No  of Spec   (No  of HedtsI 

G, GN/m2(106psi)                 Avg 
Mm 

No  of Spec  (No of Heals) 

Dynamic Modut: 

E, GN/m2 (106pji)                   Avg 
Min 

69.4 (10.1) 72.8 (10.6) 75.8 (11.0) 76.9 (11.2) 

G, GN/m2 (lO^psi)                   Avg 
Min 

25.9 (3.76) 27.3 (3.96) 28.5 (4.13) 28.9 (4.14) 

B, GW,'-^2 (io6psi)                   Avg 
Min 

72.4 (10.5) 73.8 (10.7) 74.9 (10.9) 75.1 (10.9) 

Poisson's Ratio                         Avg 
Min 

No. of Spec. 

0.340 

1 

0.336 

1 

0.331 

1 

0.329 

1 

Impact, Charpy V 

Long., Nm(ft-lb)                      Avg 
Mm 

N,^. of Spec  (No. of Heats) 

Trans., Nm(ftlb)                      Avg 
Mm 

No  of Spec  (No of Heats) 

Fracture Toughness"'' 

Kic MN/m3''2(ksi/in.)             Avg 
Mm 

Ortentiition       - 
No of Spec. (No, of Heats) 

KiE, MN/m3/2(kii/in.)          Avg 
(From PTSC spec.X     -     )Mm 
No  of Spec. (No of Heats) 

5i» 

References:   94206C 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for K|g data: 
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FIGURE 4. 1-MEJ.     EFFECT OF TEMPERATURE ON THE 
STRENGTH OF UNALLOYED ALUMINUM 
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Alloy Designation: Aluminum 1100-0 

TABLE 4.1.4-TR1 AL 

Specification: 
Form; 
Dimension: 
Condition: Annealed (0) 

Testing Temperature K (F) 273 (32) 100 (280) 50 (370) 20 (-423) 10 (-442) 4 (-452) 

Thermal Conductivity 

RRR32.6    Watts m ■> K I 225* 310* 520* 493 270 117 

Btu hr-1 ft-l F 1 (130)' (179)* (301)* 
RRR 14       Wattsm-lKl 205 228 315 225 713 45 

Btu hr-1 ft'l c-1 (119) (132) (182) (130) (65) (26.0) 

No. of Spec. 1 2 2 3 3 3 

References: 90111, 90225. 
96888 

Thermal Expansion (TJ73 to Tl 

Longitudinal 

Percent 0 0.315 0.355 -0.364 
No. of Spec. 1 1 1 1 

References:  48134 

Specific Heat 

Joules kg-l K'l 
Btu lb-1 F-l 

No of Spec. 
References: 

Electrical Resistivity 

RRR 32.6    Ohm m 2 67x 108 5.10 X 10-9 1.70 X 10-9 8.40 X 10-10 8.20 X 10-10 8.20 X 10-1C 

Ohm circular mil ff' (16.1) (3.07) (1.02) (0.505) (0.493) (0.493) 

RRR 14       Ohm m 2.80 X 10-8 6.43 X 109 2.87 X 10 9 2.11 X 10 9 2.03 X 109 2,00 X 10-9 

Ohm circular mil ft I (16.8) (3.87) (1.73) (1.27) (1.22) (1.20) 

No. of Spec. 2 2 2 2 2 2 

References:  79561,90111 

Magnetothermal Conductivity 

RRR-32.6 H 
tesia 

225* 310» 520* 493 270 117 Watts m 1 K 1 0 
Btuhr 1 ft IF 1 (130)' (179)* (301)* !285) (156) (67.6) 

Watts ml K ■" 1 224* 260* 340* 377 247 112 
Btu hr 1 ft 1 F' (130)' (150)* (196)* (218) (143) (64.8) 

Watts m! K ^ 4 222' 240* 275* 273 215 98.3 

Btu hr-l ft 1 F-l (128)* (139)* (159)* (158) (124) (56.8) 

Watts ml K-l 8 220* 230* 240* 243 198 81.7 

Btuhr ' ft ' F-l (127)* (133)* (139)* (141) (114) (47.2) 

No. of Spec. — ~ 1 1 1 

References:  96888 

Extrapolated and Interpolated. 
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TABLE 4.2.1-ME1 

2014T6 
Sheet 

o Alloy Designation'.      2Q14T6 Aluminum Alloy 

Specification: AMS-4029A, ASTM B209 
Form: Sheet 
Thickness, cm (in.): Up to 0.099 (0.039) 
Condition: T6 

Testing Temperature, K (F) 297       (75) 77         (-320) 20         (-423) 

Tension, Longitudinal 

TUS. IVIN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

483       (70.0) 562       (81.5) 681       (98.8) 
669       (97.0) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

427       (62.0) 510      (74.0) 543      (78.8) 
517       (75.0) 

Elong, percent                         Avg 
Mm 

9.0 10.8 14 
13 

RA, percent                             Avg 
Mm 

No  oi Spec. (No. of Hidts) (1) (1) 3         (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                        Mm 
No, of Spec. (No. of Heats) 

\~S, MN/m2 (ksi)                    Avg 
K, =                                        Miri 
No  of Spec   (No  of Heats) 

Tension, Transverse 

TUS, IVIN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

476      (69.0) 559       (81.1) 674      (97.8) 
661       (9b.H) 

TVS, IVlN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

421       (61.0) 485      (70.4) 520      (75.4) 
5W       (75,0) 

Eton-,, percent                           Avg 
Mm 

9.0 11.3 15 
15 

RA, percent                             Avg 
Mm 

No of Spec  (No of Hoals) (1) (1) 2         (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec, (No, of Heals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No, of Spec  (No of Heai.'i) 

NTS. MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No  of Spec  (No, of Heats) 

) 

References: 42002 G5 
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Alloy Designation: 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

TABLE 4.2.1-ME2 

2014-T6 Aluminum Alloy 

AMS^029A, ASTM B209 
Sheet 
0.100 to 0.319 (0.040 to 0.12S) 
T6 

1 
2014T6 
Sheet 

'w/ 

Testing Temperature, K (F) 297 (75) 195    (108) 144    (-200) r:    (-320) 20 (-423) 4           (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    A«g 

Min 
St(J  Deviation 

490       (71.1) 
461       (66.8) 
12.6     (1.83) 

515    (74.7) 
489    (70.9) 
1.10   (1.59) 

524    (76.0) 585    (84.9) 
558    (81.0) 
13.0   (1.88) 

887 
664 
18.2 

(99.7) 
(93.9) 
(2.64) 

669      (97.0) 

TYS, MN/m2 (ksi)                    Avg 
Min 

Std   Deviation 

445      (64.6) 
413      (59.9) 
12.7      (1.87) 

472    (68.8) 
447     (64.9) 
9.3      (1.35) 

490    (71.0) 52.0   (75.4) 
496     (72.0) 
13.6   (1.97) 

572 
534 
18.4 

(85.0) 
(77.4) 
(2.67) 

Elong, percent                          Avg 
Mtn 

9.8 
6.5 

9.6 
5.5 

9.3 11.6 
7.0 

12.8 
8.0 

10.4 

RA, percent                              Avg 
Mm 

No  of Spec. (No. of Heats) 22        (11) 12      (6) (1) 23       (11) 19 (9) (1) 

E, GN/m2 (106psi)                  Avg 
N'.in 

No  of Spec. (No. of Heats) 

70.5     (10.2) 
66.2      (9.6) 

0.29 

74.5   (10.8) 
66.9   (9.7) 

0.32 

80.7   (11.7) 
74.5   (10.8) 

0.25 

83.4 
75.8 

(12.1) 
(11.0' 

0.25 

Poisson's Ratio 0.29 0.32 0.25 0.25 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kj =   6.3                                Mm 
Nc. of Spec, (No, of Heats) 

518      (75.1) 
511       (74.1) 
7           (2) 

537     77.9) 
528    (76.6) 
7         (2) 

581     (84.2) 
549    (79.6) 
7         (2) 

652 
581 
7 

(94.5) 
(84.2) 

(2) 

NTS, MN/m2 (ksi)                   Avg 
K, =    19+                                 Mm 
No of Spec   (No of Heats) 

446       (64.7) 
431       (62.5) 
6           (2) 

418    (60.7) 
363     (52.6) 
5         (1) 

392    (56.9) 
354    (79.6) 
6         (2) 

512 
454 

6 

(74.2) 
(65.8) 
(2) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std, Deviation 

489       (71.0) 
457       (66.3) 
10.1      (1.46) 

511     (74.1) 
485    (70.3) 
10.6   (1.54) 

587    (85.1) 
550    (79.7) 
15.2   (2.20) 

693 
648 
18.6 

(100.5) 
(94.0) 
(2.70) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std, Deviation 

439       (63.7) 
403       (58.4) 
13.4      (1.95) 

451     (.S5.4) 
429    (62.2) 
11,0   (1.59) 

501     (72.6) 
460    (66.7) 
26.8   (3.88) 

565 
5C5 
22.5 

(82.0) 
(73.2) 
(3.26) 

Elong, percent                          Avg 
Mm 

10.2 
6.5 

9.8 
6.5 

11.6 
4.5 

2.9 
7.5 

RA, percent                              Avg 
Mm 

No, of Spec, (No, of Heats) 15         [7, 11       (4) 16       (7) 15 (6) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No, of Heats) 

71.4     '     4) 
66.9      (../) 
9           (3) 

73.8   (10.7) 
66.2   (9.6) 
7        (2) 

80.0   (11.6) 
71.0   (10.3) 
10       (3) 

82.1 
71.7 
8 

(11.9) 
(10.4) 
(3) 

Poinon's Ratio 0.27 0.o2 0.26 0.23 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K| =                                         Mm 
No  of Spec  (No, of Heats) 

491       (71.2) 
465       (67,5) 
8           (2) 

502    (72.8) 
491     (71,2) 
8         (2) 

522 

543    (78.7) 
522    (75.7) 
8         (2) 

608 
564 
8 

(88.2) 
(81,8) 
(2) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Mm 
No  of Spec   (No, of Hei'tsl 

412       (59.7) 
398       (577) 
6           (2) 

372     (53.9) 
352     (51,0) 
5         (1) 

430    (62.4) 
366     (53.1) 
6         (2) 

478 
403 
6 

(68.4) 
(58.4) 
(2) 

Rafvences:  42002. 47334, 51156, 58024, 580v'0, 
r * ^ « 

GG 
69310, 69800, 70906, 80104,90073, 90076, 90188, 48652 
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TABLE 4.2.1 ME4,1 
2014T6 

Sheet Weld Metal 

Alloy Oesignation: 2014 Aluminum Alloy (Weld Metal) 

r\ 

Specification: 
Form; 
Thickness, cm (in.): 
Condition: 

Sheet-MIG welded, 4043 Al filler 
0.100 to 0.319 (0.040 to 0.13'=) 
Sheet: T6; weld metal "...cad as welded 

Testing Temperature, K (F) ^97 (75) 77       (320) 20 (•423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Sid   Deviation 

319      (46.3) 420    (60.9) 414 (60.0) 

TVS. MN/m2 (ksi)                    Avg 
Mm 

Std  Devidtion 

261       (37.8) 323    (46.8) 352 (E1.0) 

Etong, percent                         Avg 
Mm 

2.8 2.0 1.2 

RA, percent                             Avg 
Mm 

No  of Spec   (No  of Heats) 3          (1) 3         (1) 3 (1) 

E, GN/m2(106psi)                Avg 
Mm 

No  ot Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =    15                                Mm 
No. of Spec. (No. ot Heals) 

296       (42.9) 

3           (1) 

315    (45.71 

3         (11 

351 

3 

(50.9) 

(I) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No, of Spec   (No  ot Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std. Deviation 

355       (51.5) 421     (61.1) 410 (59.4) 

TVS, WN/m2 (ksi)                    Avg 
Min 

Std. Deviation 

260      (37.7) 328    (47.6) 360 (52.2) 

Elong, percent                         Avg 
Mm 

2.0 2.1 1.2 

RA, percent                             Avg 
Mm 

No. ot Spec. (No. ot Heats) 3           (1) 3         (1) 3 (1) 

E, GN/m2 {106 psi)                Avg 
Mm 

No  ot Spec. (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                           Mm 
No  of Spec   (No  of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kt "                                           Mm 
No  of Spec  (No  of Heats) 

!•»•>- 
References:        90076 
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Specification: 
Form- 
Tiiickness, cm (in.): 
Cot.Hition: 

TABLE 4.2.1 ME4.2 

Alloy Designation: 2014 Aluminunn Alloy (Weld Metal) 

Sh«et-TIG welded, 2014 Al filler 
0.100 to 0.319 (0.040 to 0.125) 
Sheet: TS; weld metal tested as welded 

2014T6 
Sheet-Weld Metal 

u 
Testing Temperature, K (F) 297 (75) 77      (-320) 20         (423) 

Tension, Longitudinal 

TUS, M\7m2 (ksi)                     Avg 

Min 
Std   Deviation 

290       (42.0) 330    (47.9) 314       (45.6) 

TYS, MN/m2 (ksi)                    Avg 
Min 

Std. Deviation 

234       (34.0) 240     (34.8) 218       (31.6) 

Elong, percent                          Avg 
MiM 

1.2 1.0 1.0 

RA, percent                                Avg 
Mm 

No  of Spec, (No, of Heats) 

E, GN/m2 (106psi)                 Avg 
Mm 

No. of Spec, (No, of Heats) 

74.5     (10.8) 

1 

84.1    (12.2) 96.5      (14.0) 

Poisson's Ratio 0.31 0.31 -- 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, =                                      Mm 
No, of Spec, (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 

No  of Spec   (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std, Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                                Avg 
Mm 

TJO, of soec  (No, of Heats) 

E, GN/m2 (106p$i)                  Avg 
Mm 

Mo  of Spec, (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kj =                                         Mm 
No, of Spec   (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, "                                         Mm 
No of bpec  (No  of Heats) 

( 

IWfWWtGMl 69800 

(i8' 
4.2.1-4.2(11/76) 
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TABLE 4.2.1ME4.3 
2014T6 

Sheet Weld Metal 

o 
Alloy Designation: 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

2014 Aluminum Alloy (Weld Metal) 

Sheet TIG welded, 2319 Al filler 
0.100 to 0.319 (0.040 to 0.125) 
Sheet: T6; weld metal tested as (welded 

Testing Temperature. K (F) 297 (75) 200    (100) 144    (-200) 77       (320) 20       (-423) 4         (.452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std  Deviation 

379       (54.9) 
353      (51.2) 
i7.7      (2.56) 

390    (56.5) 
368    (53.4) 
15.2   12.21) 

393    (57.0) 440     (63.8) 
416     (60.3) 
15.8   (2.29) 

499    (72.4) 
430    (62.3) 
34.6   (5.02) 

552     (80.0) 

TVS, MN/m2 (k.i)                    A»g 
Mm 

Sid- Deviation 

290      (42.1) 284    (41,2) 292    (42.4) 332    (48.1) 448    (65.0) 422     (61.2) 

Elong, percent                         Avg 
Min 

2.3 
1.5 

1.6 
1.0 

1.1 1.4 
0.5 

1.4 
1.0 

2.4 

RA, percent                             Avg 
(V)in 

No  ot Spec   (No  of Heats) 12         (4) 9         (3) 1 12       (4) 15       (4) 1 

E, GN/m2(106psi)                  Avg 
Mm 

No, of Spec   (No. ol Heals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        tvlin 
No. of Spec  (No of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            IVIin 
No  of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avj 
Mm 

Std   Deviation 

404       (58.6) 
396       (57.5) 

401     (58.2) 
400    (58.0) 

453    (65.7) 
439    (63.6) 

509    (73.8) 
483     (70.1) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Etong, percent                        Avg 
Min 

1.8 
1.5 

1.5 
1.0 

1.0 
1.0 

1.3 
1.0 

RA, percent                             Avg 
Min 

No  ol Spec   (No  of Heats) 5           (1) 5         (1) 5         (1) 5         (1) 

E, GN/m2 (106 pji)                 Avg 
Mm 

No  of Spec   (No  of Heats) 

Poisson's Ratio 

Work H»dening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No. of Spec  (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No  of Spec  (No  ol Heats) 

References:      48652, 53308, 58060, 90078 (;3< 
4.2.14.3(11/76) 
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TABLE 4.2.1 ME4.« 
2014-T6 

Sheet Weld Metal 

Alloy Designation:        2014 Akiminur.i Alloy (Weld Metal) 

Specification: 
Form: ShMtTIG welded.4043filler 
Tfiickness. cm (in.): 0.100 to 0.319 (0.040 to 0.125) 
Condition: Sheet: T6; weld metal tested as welded 

u 
Testing Temperature, K (F) 297 (75) 195    (-108) 77      (-320) 20      (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

363    (52.7) 
352     (51.1) 
9.58   (1.39) 

372    (54.0) 
363    (52.7) 

42.5   (61.7) 
406    (58.9) 
15.3   (2.22) 

479    (69.4) 
471     (68.3) 

TYS, MN/m2 ,     '                   Avg 
Mm 

Std   '^t'v dlion 

241     (34.9) 
234     (34.0) 

395    ,57.3) 
392    (56.9) 

Eloiig, percent                          Avg 
Mm 

1.7 
1,0 

1.4 
I.O 

0.7 
0.5 

0.6 
0.0 

RA, percent                              Avg 
Mm 

No  ui Spec. (No. of Hedts) 11       (3) 5        (1) 11      (2) 5        (3) 

E, GN/m2'106psi)                 Avg 
Mm 

No, of Spec  (No. of Heats) 

Poisson's Ratio 

VIoM Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No. of Spec. (No. of Heals) 

NTS, MN/m2 (ksi)                    Avg 
K( =                                        Mm 
No  of Spec. INo  of Heals) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

365    (53.0) 
357     (51.8) 

371     (53.8) 
365    (52.9) 

439    (63.7) 
425    (61.7) 

480     (69.6) 
463     (67.2) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std Deviation 

Elong, percent                          Avg 
Mill 

1.8 
1,5 

1.3 
1.0 

0.8 
0.5 

0.9 
0.5 

RA. percent                                Avg 
Mm 

No, of Spec  (No, of HeatsI 9         (3) 8         (2) 9         (3) 8         (2) 

F   GM/m2 (106pji)                  Avg 
Mm 

No of Spec  (No, of Heats) 

Poisson's Ratio 

Worfc Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K| =                                         Mm 
No of Spec, (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No  of Spec, (No  of Heats) 

, 69310 

70- 4.2.1-4.4(11/76) 
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TABLE 4.2.1 ME4.5 
2014T6 

Sheet Weld Metal 

o 
Alloy Designation: 2014 Aluminum Alloy (Weld Metal) 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Sheet TIG welded, 4043 filler 
0.100 to 0.319 (0.040 to 0.125) 
Sheet: T62; weld metal tested as welded 

^-J 

Testing Temperature, K (F) 297 (75) 195    (-108) 77      (320) 20       (-423) 

Tension, Longitudinal (to transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Sid   Deviation 

) 
368    (53.4) 345    (50.0) 421     (61.1) 454    (65.8) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

S[d   Devi.itiun 

Elong, percent                          Avg 
Min 

RA, percent                                Avg 
Mm 

f'o  of Spec. (No  of Heaisl 3         (1) 3         (1) 3         (1) 3         (1) 

E. GN m2(106psi)                 Avg 
Mm 

No  ol Spec. ((\lo. of Hnjrs) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No. ot Spec. (No  of Heats! 

NTS. MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No  of Spec   (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Miri 

Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mir 

Std, Deviation 

Elong, percent                           Avg 
Mm 

RA. percent                             Avg 
Mm 

No, of Spec   (No. of Heats) 

E, GN/m2 (loSpsi)                 Avg 
Mm 

No. of Spec. (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                                Mm 

No  of Spec   (No. of Heats) 

^ 

References:      51156 71- 
4.2.1-4.5(11/76) 
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TABLE 4.2.1 ME5 

Alloy Detignation:      2014-T6 Aluminum Alloy 

Specification: AMS-4029A, ASTM B209 
Form: Sheet 

Thickness, cm (in.): 0.320 to 0.634 (0.126 to 0.249) 
Condition: T6 

2014-T6 
Sheet 

u 
Testing Temperature, K (F) 297      (76) 77 (-3201 20 1423) 

Tension. Longitudinal 

TUS. MN/m2 (ksi) 

Std Devidtion 

TVS, MN/mZ (ksi) 

Std Devidtion 

Elong, percent 

RA, percent 

No   ut Spec. INo. of Hens) 

E, GN/m2 (lOfipsi) 

No. of Spec   (Nu  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K^ = Mm 
No- of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
K| = M'.n 
No. of Spec. (No. of Heats) 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Min 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Stff Devijtion 

TVS, MN/m2 (ksi) 

Std Deviatfon 

Elong, percent 

RA. percent 

No  ot Spec   (No. of Heats) 

E, GN/m2 (106 psi) 

No  r,f Spec   (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K^ = Mm 
No. of Spec. (No of Heats) 

NTS, MN/m2 (ksi) Avg 
Kt - Mm 
No of Spec. (No of Heats) 

References:     69310, 79301 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

498      (72.3) 
487      170.7) 
5.0        (0.721 

443       (64.2) 
418       (60.6) 
13.4      (1.95) 

9.8 
70 

65 

590      (85.5) 
578       (83.9) 
7.6        (1.10) 

505      (73.2) 
483       (70.1) 
24.0      (3.48) 

11.6 
9.0 

6b 

20 

662      (96.0) 
630       191.4) 
165      (2.40) 

573      (83.0) 
550       (79.7) 
13.0      (1.89) 

9.8 
8.8 

24 

4.2.1-5 (11/74) 
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TABLE 4.2.1 ME5.1 
2014T6 

ShMtWeld Metal 

o 
Alloy Designation: 2014 Aluminum Alloy (Weld Metal) 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

Sheet TIG welded, 4043 filler 
0.320 to 0.634 (0.126 to 0.249) 
Sheet: T6; weld metal tested as welded 

Testing Temperature, K (F) 

u 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Devidiion 

TYS. MN/m2 (ksi) 

Std Dt'vkitn.)n 

Elong, percent 

RA, percent 

No  ot Spec. (No  ut He.its) 

E. GN/m2 (106 psi) 

No  ot Spec. (No  ot Hedts) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K^ = Min 
No. of Spec   (No. of (HeatsI 

NTS. MN/m? (ksi) Avg 
K, = Min 
No  of Spec   INo. ot Heals) 

Tension, Transv-.se 

Avg 
MlM 

Avg 
Mm 

Avg 
Win 

Avg 
M.n 

Avg 
(Vim 

TUS, MN/m2 (ksi) Avg 
IVIin 

Std. Deviation 

TYS, MN/m2 (ksi) Avg 
Mm 

Std   Deviation 

Elong, percent Avg 
Min 

RA, percent Avg 
MiM 

No. ot Spec   (No  of Herftiil 

E, GN/m2 (106 psi) Avg 
Mm 

No of Spec  INo of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Mm 

No  of Spec   (No  of Heats) 
«» 
4|W 

NTS, MN/m2 Ikii)                   Avg 
K, '                                            Mm 

No  of Spe"   'No  ot Heats) 

References:      69310 

297 (75) 

334    (48.5) 
324    (47.0) 

236    (34.3) 
236    (34.2) 

(1) 

77       (-320) 

396    (57.4) 
384    (55.7) 

393    (57.0) 
386     (56.0) 

(1) 

7a < 
4.2.1-5.' (11/76) 
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A((oy Designation: 

Specification: 
Form: 
Thickness, cm (in,): 
Condition: 

■n^iinwiii liiinwii 

TABLE 4.2,1-ME5.2 
2014T6 

Plate-Weld Metal 

2014 Aluminum Alloy (Weld Metal) 

Plate-MIG welded, 716 filler 
0,635 to 1,219 (0,250 to 0,449) 
Plate: T6; weld metal tested as welded 

o 

1 

Testing Temperature, K (F) 297(75) 77      (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Mit, 

Std  Deviation 

301    (43,7) 
294    (42,6) 

341    (49,5) 
336    (48.7) 

TVS, MN,'m2 (ksi)                    Avg 
Min 

Std, Devi.ition 

213    (30,9) 
205    (29,71 

239    (34.6) 
237    (34,4) 

Etong, percent                          Avg 1.5 
1.5 

1,5 
1,0 

RA, percent                                Avg 
Min 

No. of Spec   (No  of He<i!sl 5         (1) 2         (1) 

E, GN/m2 (106psi)                  Avg 

No of Spec  (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No Of Spec, (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Mm 
Nc, of Spec, (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
MlTi 

Std  Deviation 

TVS, iVII^/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No  o( Spec  (No, of Heats) 

E. GN/m2 (106pji)                  Avg 
Mm 

No of Spec  (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NT:., MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No of Spec  (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mu> 

No of Spec  (No of Heats) 

References:      55021 
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o 
Alloy Designation: 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

TABLE 4.2.1 ME5.3 

2014 Aluminum Alloy (Weld Metal) 

2014 T6 
Plate-Weld Metal 

Plate MIG welded, 2319 filler 
0.635 to 1.269 (0.250 to 0.449) 
Plate: T6; weld metal tested as welded 

Testing Temperature, K (F) 

Tension, Longitudinal 

TUS. MN/m2 (ksi) Avg 283 (41.0) 
Min 234 (34.0) 

Std   Deviation 

TVS, MN/m2 (ksi) Avg 197 (28.6) 
Mm 188 127.3) 

Std   Devkition 

Elong, percent Avg 2.4 
Mm 10 

RA, percent Avg 
Mm 

No  ol Spei   INo  of He.jts) 

E, GN/m2 (106psi) Avg 
Mm 

No  of Spec   (No. ot Heals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No  of Spec. (No  of Hedls) 

NTS, MN/m2 (ksi) 

No, of Spec, (No 

Avg 
Mm 

of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std   Devijii.m 

Avg 
Mm 

TVS, MN/m2 (ksi) 

Std  Deviation 

Avg 
Mm 

Eking, percent Avg 
Mm 

RA, percent 

No, of Spec   (No 

Avg 
Mm 

of Heats) 

E, GN/m2 (106psi) Avg 
Mm 

No  of Spec   (No  of Hes'.s) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No  of Spec   (No  of Heats) 

NTS, MN/m2 (ksi) Avg 
K, - Mm 

No of Spec  (No of Heats) 

References:      55021 

297 (75) 

(1) 

77      (-320) 

344    (49.9) 
334    (48.4) 

264    (38.3) 
259    (37.6) 

1.5 
1.5 

t5- 
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TABLE 4.2.1 ME5.4 
2014T6 

Plate-Weld Metal 

Alloy Designation.- 2014 Aluminum Alloy (Weld Metal) 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

Plate-MIG welded, 4043 filler 
0.635 to 1.269 (0.250 to 0.449) 
Plate: T6; weld metal tested as welded 

Testing Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Sid OovtaVion 

TVS, MN/m2 (ksi) 

Sid DevidltoM 

Elong, percent 

RA, percent 

No ot Spec  (No. o( 

E, GN/m2 (106psi) 

No  of Spec, (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 

Kt = 
No. ol Spec   (No  of Heats) 

NTS. MN/m2 (ksi) 

'<t = 
No  oi Spec   (No  of Heats) 

Tension, Transverse 

I US, MIM/m2 (ksi) 

Std Deviation 

TVS, MN/m2 (ksi) 

Std Deviation 

Elong, percent 

RA, percent 

No. of Spec  (No  of Heats) 

E, GN/m2 (106 psi) 

No  of Spec   (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 

Kt = 
No ot Sp«c. (No of Heats) 

NTS, MN/m2 (ksi) 

•<t = 
No  of Spec   (No  of Heats) 

Reference:      55021 

Avg 
fvlin 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

297 (75) 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

256 (37.2) 
248 (36.0) 
4.4      (0.64) 

(23.1) 
(19.4) 
(2.95) 

2.4 
2.0 

10       (2) 

77      (-320) 

310    (45.0) 
303    (43.9) 

201    (29.2) 
171     (24.8) 

1.6 
1.0 

(2) 

76- 4.2.1-5.4(11/76) 
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TABLE 4.2.1-MES.5 
2014T6 

PiBteWeld Metal 

o 
Alloy Designation: 

Specification: 
Form: 
Thickness, cm (in): 
Condition: 

2014 Aluminum Alloy (Weld Metal) 

Plate MIG welded, 5356 filler 
0.635 to 1.269 (0.250 to 0.449) 
Plate: T6; weld metal tested as welded 

Testing Temperature, K (F) 297 (75) 77       (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Sid   Deviation 

243    (35.3) 
156    (22.6) 

333    (48.3) 
332     (48.1) 

TVS, MN/m2 (ksi)                    Awg 
Min 

Std. Devidiion 

177    (25.6) 
169    (24.5) 

205    (29.8) 
190    (27.6) 

Elong, percent                           Avg 
Mm 

1.9 
1.0 

2.5 
1.0 

RA, percent                             Avg 
Mm 

No  of Spec   INo. of Hejis) 5         (1) 2         (1) 

E, GN/m2 U(fi psi)                  Avg 
Mm 

No  of Spec. (No  of Hcdis) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K| =                                        Mm 
No. o> Spe;:   INo. of Heals) 

NTS, MN/m2 (ksi)                    Avg 
Kj =                                           Mm 
No. of Spec  (No of Healsl 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Sid  Deviaiion 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

Elong, percent                         Avg 
Mm 

RA, percent                             Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2 (lO^psi)                 Avg 
Mm 

No  of Spec. (No  of Heats) 

Poiston's Ratio 

Work Hardening Coef 

NTS, MN/m2 (kii)                    Avg 
K, •                                        Min 
No of .Spec  (^ '•  of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Mm 
No of Spec  (No  of He^ls) 

References:      55021 77' 
4.2.1-5.5(11^6) 
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TABLE 4.2.1 ME5.6 
2014T6 

PlateWeld Metal 

Alloy Designation: 2014 Aluminum Alloy (Wald Metal) 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Plata-MIG welded. 556 filler 
0.635 to 1.269 (0.250 voO.449) 
Plate: T6; weld metal tested as welded 

Testing Temperature, K (F) 297 (75 77       (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Min 

Sid   Deviation 

225    (32.6) 
160    (23.2) 

323    (46.9) 
314    (45.5) 

TVS, MN/m2 (ksi)                   Avg 

Std   DewUion 

(25.4) 
(24.3) 

219    (31.7) 
205     (29.7) 

Elong, percent                          Avg 
Mm 

1.6 
1.0 

2.0 
2.0 

RA, p»rcent                                Avg 
Mm 

No of Spec  (No. of Heat-:; 5         (1) 2         (1) 

E, GN/m2(106psi)                  Avg 
Mm 

No. of Spec. (No of HeatsI 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
fJo, ot Spec   (No of HeatsI 

NTS, MN/m2 (ksi)                   Avg 
K, -                                         Mm 
No  of Spec   (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                                Avg 
Mm 

No  of Spec   (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No of Heats) 

Poison's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No  of Spec   (No  of HeatsI 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No   ()' Sper,   iNo  of Heats) 

i 

78--- 
4.2.1-5.6(11/76) 
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o Alloy Designation:       2014T62 Aluminum Alloy 

TABLE 4.2.1 ME6 

Specification: 

Form: Plate 

Thickness, cm (in.): 1.270 to 2.540 (0.500 to 1.000) 
Condition: T62 

Testing Temperature. K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Sid Deviation 

TVS, MN/m2 (ksi) 

Std DevidEion 

Elong, percent 

RA, percent 

No. of Spec, (No. of Heats) 

E, GN/m2 (106psi) 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

IMTS, MN/m2 (ksi) AM9 

K| = Mn) 
No  of Spet    (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
Kf - Mio 
No. of Spec   (No  of Heats) 

Avg 
Mm 

Axg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Tension, Transverse 

TUS, MN/m2 (ksi) Avg 
Mm 

Std. Deviation 

TVS, MN/m2 (ksi) Avg 
Mm 

Std. Deviation 

Etong, percent Avg 
Mir) 

RA, percent Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2(106psi) Avg 
Mm 

No  of Spec. (No, of Heats) 

Poisson's Ratio 

VIork Hardenmg Coef 

NTS, MN/m2 (ksi) Avg 
K^ = Mm 
No  of Spec   (No  of Healsl 

NTS, MN/m2 (ksi) Avg 
K| " Min 
No of SP(K:  (No of Heats) 

References:   79816 

297      (75) 

476      (69.0) 

427       (62.0) 

(1) 

77 (-320) 

572      (83.0) 

496      (72.0) 

11 

(1) 

20 (-423) 

648       (94.0) 

524      (76.0) 

(1) 

73"^ 
4.2.16 (11/74) 
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2014 T62 
Plate 

TABLE 4.2.1-ME7 

Alloy Designation: 2014762 Aluminum Alloy 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Plate 
1.270 to 2.540 (0.500 to 1.000) 
T62 

Testing Temperature, K (F) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 

No  ot Sper, (No. of Heats) 

Ec.GN/m2(106psi) 

No. of Spec. (No. of Hedts) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No. of Spec  (No. ot Heats) 

Ec, GN/m2(106psi) 

No. of Spec. (No. of Heats) 

Shearia) 

SUS, MN/m2 (ksi) 

No. of Spec. (No of Heats) 

G, GN/m2(106psi) 

No  of Spec. (No. of Heats) 

Impact, Charpv V 

Long.. Nm(ft-lb) 

Avg 

Avg 
IVlin 

Avg 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

No. of Spec. (No. of Heats) 

Trans., Nm(ft-lb) 

No  of Spec. (No  of Heats) 

Fracture Toughnessl^' 

K|cMN/m3/2(ksjy|n.) 

Orientation       - 
No. of Spec  (No. of Heats) 

Avg 
Mm 

Avg 
Mm 

K|E, MN/m3'2(k,i/in.) Avg 

(From PTSC spec.)(L   -■ S )Min 
No  of Spec  (No. of Heats) 

References:    79816 

297 (75) 

44.0 

1 

(40.3) 

(1) 

77        (-320) 

43.1      (39.4) 
42.0     (384) 

2        (!) 

20 (-423) 

53.3     (48.8) 

(1) 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for K|(; data: 

80 

4.2.1 7 (11/74) 
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TABLE 4.2.1ME8 

c ) 
Alloy Designation:      2014 T651 Aluminum Alloy 

Specification: AMS-4014, ASTM B209 
Form: Plate 
Thickness, cm (in.): 1-270 to 2.540 (0.500 to 1.000) 
Condition: T651 

Testing Temperature, K (F) 297       (75)     ! 77         (320) 20         (-423) 4           (452) 

Tension, Longitudinal 

TOS. MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

456       (66.2) 
430       (62.4) 

579       (84.0) 659       (95.6) 658       (95.4) 
656       (95.1) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

420      (60.9) 
396       (67.5) 

526      (76.1) 553       (80.2) 564      (81.8) 
563       (81.7) 

Elong, percent                           Avg 
Mm 

12.2 
It 0 

12.0 15.0 12.8 
12.5 

RA, percent                             Avg 
Mm 

No. of Spec. (No. of Heatsl 

33.2 
24.0 

6         (21 

22 

(1) 

23 

(1) 

19.5 
19 

2         (1) 

E, GN/m2 (106 psi)                  Avg 

Mm 
Nc  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (k .)                    Avg 
K, = 6.4                                 Mm 
No. 01 Spt:c. (Nc. of Heatsl 

548       (79.5) 
529       (76.71 

5         Ml 

NTS, MN/m2 (ksi)                    Avg 
Kt '   16                                        Mm 
No  of Spec. (No  of Heatsl 

571       (82.8) 

(I) 

687       (99.6) 

(i) 

710      (103) 

(II 

712       (lOa) 

Tension. Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

479       (69.5) 587       (85.1) 665       (96.4) 668       (96.9) 
668       (96.91 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

432       (62.7) 513       (74.4) 534       (77.4) 585       (848) 

Elong, percent                         Avg 
Mm 

8.8 9.0 11.0 10.2 
10.0 

RA, percent                               Avg 
Mm 

No  of Spec  (No. of Heats) 

16 

(1) 

12 

Ml 

15 

(11 

12 
1? 

2         (1) 

E, GN/m2{106p$«)                  Avg 
Mm 

No. of Spec. (No  of Heats) 

Poisson's Ratio 

Work Hardening Corf 

NTS. MN/m2 (ksi)                    Avg 
K, = 16                                  Mm 
Ml,  ',1 Spec   (No  o   t-'-^ats) 

550       (79.8) 

Ml 

573       (83.1) 

Ml 

646       (93.7) 

1 li 

NTS, MN/ni2 (ktt)                   Avg 
K, ■"                                        Mm 
^•J(.   of Sper    'No   o' Heatsl 

Rufarenon: 64373, 72563 
42 1 8 (11/74) 
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^ 
2014T651 
Plat* 

TABLE 4.2.1 ME9 

Alloy Designation: 2014-T651 Aluminum Alloy 

Specification: 
Form; 
Thickness, cm (in.): 
Condition: 

AMS.4014, ASTM B209 
Plate 
1.270 to 2.540 (0.500 to 1.000) 
T651 

Testing Temperature, K (F) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No   ot Spe :   (No ot Hiats) 

Ec,GN/m2( 106psi Avg 
Mm 

No. ot Spe c, INo, ol Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

IWo. of Spec. (No, of Heats 

Ec, GN/m2(106psi) 

No. ol Spec. (No. of Heats) 

Shear(a) 

SUS, MN/m2 (ksi) 

No  of Spec. (No. of Heats) 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

G,GN/m2(106psi) 

No  of Spec. (No. of Heats) 

Impact, Cfiarpy V 

Long., Nm(ft lb) 

Avg 
Mm 

Avg 
Min 

No  ot Spec   (No. of Heats) 

Trans., Nm(ft-lb) 

No  ol Spec   (No  ol Heats) 

Fracture Toughness*"^ 

K|cMN/m3/2(ksi/in.) 

Orientation T   -   L 
No  ol Spec   (No  of Heats) 

Avg 
Mm 

Avg 
Mm 

K|E, MN/m3/2(k5jyin.) Avg 

(F rom PTSC spec,)(     -     )Mln 
No  c( Spec  (No, of Heats) 

Heferences:     80995 

297 (75) 

23.2 
22 f) 

(21.2) 
(20 7) 

(1) 

77 ;320) 

28.5     (26.1) 

m 

(a) Indicate specimen design and orientation for sfiear specimens: 
(b) Indicate specimen design for Ki^ data:      Notctied bend specimens 

8^*^ 

4.2.1 9 (11/741 
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u 
Alloy Designation: 

TABLE 4.2.1 ME9.1 

2014 A.jminum Alloy (Weld Metal) 

2014T62 
Plate Weld Metal 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

PlateTIG welded, 2319 alloy filler 
1.270 to 2.540 (0.500 to 1.000) 
2614-T62: Plate, tested as welded 

Testing Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std   Deviation 

Avg 
Mm 

330 
326 

(47.8) 
(47.3) 

TYS, MN/m2 (ksi) 

Std   Deviation 

Avg 
Mm 

179 
179 

(26.0) 
(26.0) 

Elong, percent Avg 
Mm 

15 
14 

RA, percent 

No  ol Spec   (No. o Heat 

Avg 
Mm 

s) 2 

E, GN/m2 (lOSpsi) 

No of Spec  (No o 

Avg 
Min 

Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 

Kf = 

Avg 
Mm 

No of Spec. (No of Heats) 

NTS, MN/m2 (ks:) Avg 
K, = Mm 
No. of Spec   (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std   Deviation 

Avg 
Mm 

TYS, MN/m2 (ksi) 

Std   Deviation 

Avs 
Mm 

Ek>ng, percent Avg 
Mm 

RA, percent                              Avg 
Mm 

No of Spec  (No  of Heats) 

E, GN/m2 (106 psi) Avg 
Mm 

No  of Spec   (No  of Heats* 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 

No of Spec  (No. of Heats) 

NTS. MN/m2 (ksi) 

Avg 
Mm 

297 (75) 

Avg 
K, = Mm 

No  of Spec  (No of Heats) 

Referercei:      75531 

*  Both sp0cim#ns broke in HA7 outside weM metal 

77       (-320) 

383    (55.5) 
376    (54.6) 

228     (33.1) 
226     (32.8) 

10 
10 

20       (423) 

437     (63,4) 
432     (62.7) 

300    (43.5) 
296    (42.9) 

42191 (11/76) 
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TABLE 4.2.1 ME9.2 
2014T62 

PlateWeld Metal 

Alloy Designation: 2014 Aluminum Alloy (Weld Metal) 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

PlateTIG welded, 4043 alloy filler 

1.270 to 2.540 (0.500 to 1.000) 
2014 T62: Plate; tested as welded 

Testing Temperature, K (F) 297 (75) 77 (■320) 20 (423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Win 

Std   Deviation 

317     (46.0) 
303    (43.9) 

382 
366 

(55.4) 
(53.1) 

436 
419 

(63.2) 
(60.8) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std   Devidtion 

198    (28.7) 
197     (28.5) 

244 
242 

(35.4) 
(35.1) 

261 
252 

(37.8) 
(36.5) 

Elong, percent                           Avg 
Mm 

10 
6 

8 
6 

RA, percent                                Avg 
Min 

No  of Spec- (No. of HeatsI 2 2 2 

E, GN/m2 (106psi)                  Avg 

Mm 
No  of Spec  (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K{ =                                           Min 
No. of Spec   (No, of Heals) 

NTS MN/m2(ksi)                   Avg 
K^ =                                            Mm 
No  of Spec   (No  of Heats) 

Tension, Transver::e 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

Elong, percent                           Avg 
Mm 

RA, percent                             Avg 
Mm 

No  of Spec, (No, of HeatsI 

E, GN/m2 (106psi)                  Avg 
Mm 

No  of Spec, (No  of HeatsI 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 

No  of Spec   (No  of Heats) 

NTS, MN/m2 (kit)                   Avg 
K, =                                           Mm 
No   '.' ';!>■'    'Nn  nf tieats) 

References:      75531 

84- 4 2.1 9.2 (11/76) 
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Alloy Designation: 

Specification: 
Form: 
Thicknesi, cm (in.); 
Condition: 

TABLE 4.2.MV1E9.3 

20147651 Aluminum Alloy 

Plate 
2.541 to 5.080 (1.001 to 2.000) 
T651 

2014T651 
Plate 

Testing Temperature, K (F) 297 (75) 77       (-320) 

Tension. Longitudinal 

TUS. MIM/m2 (ksi)                   Avg 
Mm 

Sid   Deviation 

476    (69.0) 579    (84.0) 

TVS, MN/m2 (ksi)                   Avg 
Mill 

Sid  Deviation 

438    (63.5) 525    (76.1) 

Etong, percent                          Avg 
Mm 

10.2 12.0 

RA. percent                             Avg 
Mm 

No  of Spec. (No, of Heats) 1 1 

E, GN/m2 (loSpsi)                  Avg 
Mm 

No  ot Spec. (No  ot Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =      2.4                             Mm 
No  ol Sfwc. (No  ot Heals) 

603    (87.4) 
521     (75.6) 
2         (1) 

537     (103) 
619    (89.8) 
2         (1/ 

NTS, MN/m2 (ksi)                    Avg 
K, =      13.3                          Mm 
No  ot Spec. (No  of Heats) 

538     (78.1) 
506     (75.6) 
2         (1) 

638    (92.6) 
619     (89.8) 
2         (1) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

479    (69.5) 587     (85.1) 

TV.. MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

432    (62.7) 513     (74.4) 

Elong. percent                          Avg 
Mm 

8.8 9.0 

RA, percent                                Avg 
Mm 

No  of Spec   (Nn  of HeaKi 1 1 

E, GN/m2 (106p5i)                  Avg 
Mm 

No  ot Spec  (No  ol Heats) 

Poisson's Patio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =       2.4                            Mm 
No  ol Spec   (No ol Heals) 

590    (85.5) 

521     (75.6) 
2         ID 

695    (100.81 
610    (88 4) 

2         (1) 

NTS. MN/m2 (kti)                   Avg 

K, =       133                          Ml" 
No  ol Sp>!i    iNo  of Heats) 

527     (76.4) 

503     (?2 9) 

581     (84.2) 

573     (83 1) 

References:        90188 h3' 
42 193 (11/76) 
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TABLE 4.2.1 ME10 

Alloy Designation:       2014 T6 Aluminum Alloy 

Specification.' 

Form: 
AMS-4121C, QQ-A-225, ASTM B211 
Bar 

Diameter: 
Condition: 

Up to 2.54 (1.000) 
T6 

u 

Testing Temperature, K (F) 297       (75) 195      (-108) 77         (-320) 4           (-452) 

Tension, Longitudinal 

TUS. (V1N/m2 (ksi)                    Avg 

Mm 
Std   Deviation 

513      (74.4) 
481       (69 8) 

520      (75.4) 
b06       (7J.4I 

581       (84.2) 
bbb       180.bl 

814      (118) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Sid  Devwtion 

458      (66.4) 
41b       (60.21 

456       (66.-t) 
443       (64 3) 

498      (72.2) 
474       ((38.71 

703      (102) 

Elong, percent                           Avg 
MiM 

16 
lb 

13 15 
lb 

RA, percent                                Avg 
Mirt 

No  of Spec   iNo  of Ho.iis) 

32.7 
32.b 

5         (2) 

28.2 

3         (1) 

29.3 
27.b 

6         (2) 3         (1) 

E. GN/m2 (106psi)                  Avg 
Mm 

No. of Spec   (No. of Heats) 

72.2     (10.5) 
()6 2      (9 6) 

5         (2) 

81.4     (11.8) 
80.0      1116) 

3         (1) 

79.2     (11.5) 
V3 8      110 71 

0         (2) 

82.0     (11.9) 

3         (11 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 

Kt =                                               M.n 
No. of Speu  (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K| =                                            Mm 
No  of Spei,- (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std  Deviation 

TYS, IVlN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

Elong, percent                           Avg 

RA, percent                                Avg 
Mm 

No  of Spec   (No  ol Heats) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No o( Spec, (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K| -                                           Mm 
No  of Spec   (No  of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K,                                                    Mm 
No  of Spe<.   iNo  of Heats) 

R«f*renc«:   47735, 89043 

Hk] 
4.2 1 10 (11/741 
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FIGURE 4, 2. 1-ME2. FATIGUE  LIFE CURVES FOR AXIAL LOADF 
LONGITUDINAL SPECIMENS OF 2014-T6 AL' 
NUM ALLOY SHEET 0. 152 CM (0.060 IN. )  Ttl:v_,.< 
AT CYCLIC FREQUENCIES OF 3.3 AND 0.27 HERTZ 
AT R = 0. 14 

Reference:    70906 
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2014-T62 

Stress Intensity  Factor Range, AK, ksivin. 

10        20       40  60 80100    200     400       lOCO 

O 
>> 

E 
E 

a 
T3 

o 

o 

o 
o ^. 
O 

a> 

10' 5 —i 

T 1—r—nio-4 

o  Room temperature 
A  77 K  (-320 F)     - 

0.5-inch thick weld 
with 4043 Alloy filler 

J I '  I ' 

10-5     « 
o 
>% 

o 
c 

■8 

10"^     5? 
o 

1—1—r 1 \—r 

o  Room temperature  - 
A  77 K   (-320 F) 

0.625-inch thick weld 
with 2319 Alloy filler 

I   1 X -L 

10"''     £ 
S 
o 
o 
o 
o 
o 

10-5 

10 
II 22       44   66 88 lie     220     440 1100 

Stress Intensity Factor Range,  AK. MN/m'^^ 

-6 

riGURL-4.2.1-ME4. FATIGUE CRACK GROWTH .<ATE OF 2014T62 ALUMINUM ALLOY 
PLATE, TIG WELDED [755>:il  [Plate thickness 2.540 cm (1.000 in.), 
machined to 1.27 cm (0.500 in.) or 1.59 cm (0.625 in.) in vicinity of 
weld before welding! ;..■ ^ 

4.2.1-13.2(11/76) 
H'J <■. 
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TABLE 4.2.1-TH1 

Alloy Designation:   2014T6 Aluminum Alloy 

Specification: 
Form: 
Dimension: 
Condition:    -T6 

u 
Testing Temperature K (F) 273 (32) 100 (•280) 50 (-370) 20 (■423) 10 (442) 4 (-452) 

Thermal Conductivity 

Wans m-l K-1 
Btu hr-1 ft-1 F-1 

No   ot Spec 
References:               90218 

160 

I 
(92.6) 

103 

I 
(59.6) 

72 

3 

(41.6) 
32 

3 
(18.5) 

16 

1 
(9.25) 

6.3 

1 

(3.64) 

Thermal Expansion n2T\ to T) 
Longitudinal 

Percent 
\o  ot Spec 

References;  48571 

0 
1 

0.312 
I 

0.335 
1 

Specific Heat 

Joules kg-1 K'l 
Btu Ib-l F-1 

\u  ot Spec 
References: 

Electrical Resistivity "* 

Ohm m 
Ohm circular mil ft"1 

\0    0'   Spi!L 

References:  79561 

4.25 X 

1 

10* 
(25.6) 

2.15 X 

1 

10* 
(12.9) 

1.65 X 

1 

10* 
(9.92) 

1.51 X 

1 

10* 
(9.14) 

1.50 X 

1 

10* 
(9.02) 

1.50 X 10* 
(9.02) 

1 

(1)    T 651 Temper 

yo< 

4.2.1-14 (1V76I 
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TABLE 4.2.2 ME5 

Alloy Designation:       2219-T81 Aluminum Alloy 

2219T81 
Sheet 

Specification: MIL A892CA, ASTM B209 
Form: Sheet 

Thickness, cm (in): 0.100 to 0.319 (0.040 to 0.125) 
Condition: T81 

Testing Temperature, K (F) 297      (75) 195       (108) 77         (320) 20        (423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 447      (64.8) 481       (69.8) 566      (82.1) 667       (96.8) 
M.ii 43.8      (63 6) 460       (66.8) bb3       (80.2) (iOO       (87.0) 

Std   Di.'viJIion 9 03     (1.31) 143     (2.0/) 12.3     (1 79) 27.1      (3.93) 

TYS, MN/m2 (ksi)                    Avg 348      (50.4) 374       (54.3) 423       (61.3) 476      (69.0) 
Win 339       (49.2) :i62       (62.b) 413       (59.91 439       (63.7) 

Std   Deviation 6.69     (0.'17) 10.9      (1.58) 8,13     (1 181 20.7      (3.00) 

Elong, percent                           Avg 8.8 9.1 10.7 13.4 
Mm 4.3 6.5 8.8 70 

RA, percent                                Avg 
Mm 

^)l!   11' S| n    iN(i   ol H(Mts) i:-'       (')) 1(1          (41 U.)         (41 14         (6) 

E, GN/m2 (106p$i(                   Avg 60.5     (9.94) 72.4      (10.5) 80.0     (11.6) 82.0     (11.9) 
Mm M 1      (9.31 66.9      (9.7) 73.1      110()) 76.b      (11.11 

No  of Sppc   !No. ot Heuts) 8         (2) 7         (2) 7         (2) b         (2) 

Poisson's Ratio 0.327 0.335 0.335 0.33 

Wor1< Hardening Coe( 

NTS, MN/m2 (ksi)                    Avg 427       (62.0) 459       (66.6) 514       (74.5) 565      (82.0) 
K^ = 6.3                                       Mm 4U)       U)04l 442     ^^A^) 4>W       I7'2.2i 483     (;o.i) 

No  ot Sp<;c. (No. o( HRJIS) 11          (,3) 7         (2) 7         (2) 9         (3) 

NTS, MN/m2 (ksi)                    Avg 363      (52.6) 351       (50.9) 414       (60.0) 467       (67.8) 
K, -   19                                   M.n .M9       IbO.fil 33b       (486) :«'!      (5/ 91 458       (i,i641 

No, o! Sp*!C, (No  of Hcdts) 5         (1) b         (1) b      (1) (1) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 450       (65.2) 488       (70.8) 563       (81.6) 673       (97.6) 
Mm 436       (63.2) 478       (69.3) bbb       (80.b) 025       (90 71 

Sli-i   Devr.it ion 8.07      (117) 7 31      (1 Of)l 13.2      (192) 22 0      (3,191 

TYS, MN/m2 (ksi)                    Avg 341       (49.5) 367       (53.2) 414      (60.0) 466      (67.6) 
Mm 322       (46.7) .330       (47.9) 40b       (b8.8) 452       (6b,01 

Std   Dnv'fltion lOh     (1.52) 14 8     (2 1b) 12.7      (184) 10,8     (1,67) 

Elong, percent                            Avg 9.7 9.6 10.1 12.1 
Mm / .( 80 /() 6 0 

RA, percent                               Avg 
Min 

No  of S(«(:   (No. of Hp.,ii,',l 11           !4i 1(1          (41 10          i4) 9         (4) 

E, GN/m2 (106 psi)                  Avg 69.0     (10.0) 73.8     (10.7) 79.3     (11.5) 81.4     (11.8) 
Mm 66.2     (9.6) /0.3     (10.2) 73.8      (10.7) 74,fa     (10.8) 

No  o( Spftc  (No  of Hnats) 8         (2) 7         (2) 7         (2) b         (2) 

Poisson's Ratio 0.325 0.325 0.335 0.34 

Woik Hardening Coef 

NTS, MN/m2 (ksi)                      Avg 432      (62.6) 449      (65.2) 514      (74.5) 590      (85.6) 
K, = 6.3                                   Mm 412       (60 <l) 440       f6:tH) 1)04     (/:< u 56/       (82 31 

No  ol Spr.'i:   (No  ol Heaf;) /          (2) /         (2) /         (2) /         (2) 

NTS, MN/m2 (ksi,                    Avg 363      1526) 322      (46.7) 392       (56.9) 423      (61.2) 
K, -   19                                  Mm tS.I       I'll 21 .(IB       (41) 11 !';4            I'll   4) 392       (56 81 

No  111 Sp<K   (No  of Meats) !)         (1) 5         (1) 5          (11 5          (I) 

ReferencM     42002, 51156, 61527. 56755. 61688, 90078 
4.2.2 5(11/74) 
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TABLE 4.2.2-ME6 

Alloy Dwignation:      2219-T87 Aluminum Alloy 

Spacification: MILA-8920A, ASTM B209 
Form: Sheet 
Thid(r.ess, cm (in.): 0.100 tc 0.319 (0.040 to 0.125) 
Condition: T87 

^^ 

2219T87 
Sheet 

\^ 

Testing Temperature. K (F) 297      (751 195      (-108) 144      (-200) 77        (-320) 20         (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Sid  Deviation 

471      (68.3) 
458      (66.4) 

9.1        (1.32) 

504      (73.1) 
489      (70.9) 

513      (74.4) 589      (85.4) 
562      (81.5) 
18.2     (2.64) 

685      (99.4) 
647      (93.9) 
19.7     (2.85) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

388      (56.3) 
372      (53.9) 

8.6       (1.24) 

410      (59.5) 
379       (55.0) 

427       (61.9) 474        (68.8) 

421         (61.0) 
36.5       (5.30) 

501       (72.6) 

469      (68.0) 
4.0       (3.05) 

Elong, percent                          Avg 
Mm 

9.5 

6 

9.8 

6 

12.5 11.5 

7.0 

14.8 

8.5 

RA, percent                              Avg 
Mm 

No  of Spec  (No. of Heats) 24         (10) 7           (3) 3         (1) 20           (8) 20         (10) 

E, GN/m2 (lOSpsi)                 Avg 
Min 

No. of Spec. (No. of Heats) 

73.8     (10.7) 

70.3     (10.2) 
5          (4) 

(10.5) 

(10.1) 
2          (1) 

80.7 (11.7) 

73.8 (10.7) 
6            (4) 

8S.5     (12.4) 

75.2     (10.9) 
8          (4) 

Poisson's Ratio 0.30 0.24 0.28 0.27 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, = 6.3                                 Mm 
No. of Spec. (No. of Heats) 

480       (69.7) 
475       (68.9) 

2         (1) 

514      (74.6) 
512       (74.2) 

2         (1) 

589       (85.4) 
586       (85.0) 

2         (11 

658       (95.5) 
656       195.1) 

2         0) 

NTS. MN/m2 (ksi)                    Avg 
K, =  10                                  Mm 
No  of Spec. (No. of Heats) 

441       (64.0) 
437       (63.4) 

2         (2) 

523      (75.8) 
519       175.31 

2         (2) 

532       (77.2) 
508       (73.7) 

2         (2) 

NTS, MN/m2 (ksi)                    Avg 
K, = 22                                   Mm 
No. of Spec. (No  of Heats) 

321       (46.5) 

3         111 

378       (54.8) 

3        (1) 

354      (51.3) 

3         (1) 

426      (618) 

3         (1) 

461       (67.0) 

3         (1) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

473       (68.9) 

452       (65.5) 
12.5     (1.811 

506       (73.4) 
483       (70.1) 

598         (86.7) 

571         (82.8) 
17.2        (2.49) 

701      (101.61 

648       (94.0) 
23.4     (3.39) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

388       (56.3) 
356       (51.7) 
15.7      (2.28) 

404       (58.6) 
374       (54.3) 

467         (67.8) 
432         (62.7) 
22.0        (3.20) 

507       (73.5) 
463       (67.2) 
23.7      (3.43) 

Elong. percent                          Avg 
Mm 

9.0 
7.0 

7.0 
6.5 

9.9 
6.0 

12.8 
7.5 

HA, percent                             Avg 
Mm 

No  of Spec  iNo  of HeatsI 13         (7) 4           (2) 10          (6) 15         (8) 

E, GN/m2(106psi)                  Avg 
Mm 

No  of Spec. (No. of Heats) 

73.8     (10.7) 
67.6     (9.8) 
4          (3) 

(11.9) 
(11.7) 

2           (1) 

84.8        (12.3) 
77.2        (11.2] 
6             (3) 

83.4     (12.1) 
75.8     (11.0) 
7           (3) 

Poisson's Ratio 0.31 0.30 0.24 0.27 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 

K, = 6.3                                 Mm 
No  of Spec   (No  of HeatsI 

480      (69.7) 
4/4       IbB.ai 

2          (11 

507       (73.6) 
bOO       1 72 51 

2         (1) 

577       (83.7) 
576       (83.6) 

2         .1) 

656       (95.2) 
IJ56       (95.11 

2         111 

NTS, MN/m2 (ksi)                   Avg 
K, =  10                                  Mr 

;^J'~      (^  of Spec. (No  of HeatsI 

433      (628) 
4 i,'        ((,;'(,) 

SOS      (73.3) 
503      i;,'4' 

2         (21 

564      (80.3) 
'v'K     (i\j r.j 

?         (21 

References 58024, 58060, 64658 66103 69310, 69759 69800 80104 84319 90078 

4,2 2 6 (1177S) 
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Alloy Desitnation:      2219787 Aluminum Alloy 

TABLE 4.2.2 ME7 

2219-T87 

Specification: MIL-A 8920 A, ASTM B209 
Form: Sheet 
Thickne«, cm (in.): 0.100 to 0.319 (0.040 to 0.125) 
Condition: T87 

Testing Temperature. K (F) 297 (75) 77        (320) 20 (-423) 

Fatigue. Axial Loading 

SN at 105 cycles, MN/m2(ksi) 207 (30) 
Loading frequency Hz 
with R =-1   and K, = 1 
No of S N Ciirvi-s (No, of Heals!     1 (I) 

Ratio Sfj/TUS at 10^ cycles 0.45 

SN at 106 cycles, MN/m2(ksi) 152 (22) 
Loading frequency Hz 
with R =-1  and K, = 1 
No ot S N Curvii. (No. of Htiitb)      1 (i) 

Ratio SisifruS at 10^ cycles 0.32 

Snj at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =       and Kj = 
No of S N Curves (No of Heats) 

Ratio SM/TUS at 10^ cycles 

Fatigue, Axial Loading, Notched Specimens 

Sfg at IQS cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =-1 and K, = 3.5 
No ol S-N Curves INo. of Heats) 

S|\j at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
withR=-1   and K, = 3.5 
No  01 S N Ci/tves (No of Heats) 

Spj at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with H -      and Kj = 
No. of S N Curves (No. ol Heats) 

75.8 

51.7 

(11.0) 

(1) 

(7.5) 

221       (32) 

I (1) 

0.38 

117-      (17 to 
172 25) 

1 (f) 

0.22 to 0.29 

7E8     (11.0) 

1 (1) 

482     (7.0) 

358       (52) 

1 (I) 

0.53 

276      (40) 

1 (11 

0.40 

100      (14.5) 

1 (1) 

55.2     (8.0) 

References: 53308, 56753, 58024, 61996 

95' 
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TABLE 4.2.2-ME7.1 
2219T6E4e 
ShMt 

Alloy Designation: 2219-T6E46 

Specification: 
Form: 
Thicknojj, cm (in.): 
Condition: 

Sheet 
0.100 to 0.319 (0.040 to"0.125) 
T6E46 

Testing Temperature, K (F) 297 (75) 77      (-320) 

Tension. Longitudinal 

TUS, MN/m2 (ksi)                   Avg 

Mm 
Std  Deviation 

TVS, MN/m2 (ksi)                   Avg 

Mm 
S'.d  Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No  of Spec. (No, of Heats) 

E, GN/m2(106psJ)                 Avg 
Mm 

No  of Spec. (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Min 
No of Spec, (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                         Min 
No of Spec, (No, of Heatsi 

Tension, Transvc.se 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

455    (66) 558    (81) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

331    (48) 393    (57) 

Ek)ng, percent                          Avg 
Mm 

12 13 

RA, percent                              Avu 
Mm 

No, of Spec  (No of Heats) 1 1 

E. GN/m2 (106 psi)                 Avg 
Mm 

No of Spec, (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kj =                                         Mm 
No, of Spec, (No, of Heats) 

NTS, MN/m2 (ksi)                  Avg 
Kt =                                        Min 
Ha of Spec, (No, of Heats) 

f}ti' References: 87196 

4.2.2-7.1 (11/76) 
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o 
Alloy Datignation: 

Specification: 
Form: 
Thicknen, cm (in.): 
Condition: 

TABLE 4.2.;^E7.2 

2219 Aluminum Alloy (WeM Metal) 

2219T31 
Sheet Weid Metal 

Sheet TIG vwlded, 2319 Al filler 
0.100 to 0.319 (0.040 to 0.125) 
ShaetT31. «»eM metal tasted ai vMlded 

Testing Temperature  K (F) 297 (75) 77       (320) 20      (-423) 

Tension, Longiturlinal 

TUS, MN/m2 (kii)                    Avg 
Mm 

Std   Deviation 

320    (46.4) 381    (55.3) 446    (64.7) 

TVS. MN/m2 (kji)                    Avg 

Miri 
Std. Deviation 

Elong. percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No  of Spe<;. (No  of HeatsI 3         (1) 3        (11 3         (1) 

E, GN/m2 (106p$i)                 Avg 
Mm 

No. of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                     Avg 
K^ =                                               Min 
No. of Spec, (No. of Heats) 

NTS, l«N/m2 (ksi)                    Avg 
K, =                                         ivlin 
No  of Spec. (No. of HeatsI 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

Ek)ng, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No, of Spe<;  (No. of HeatsI 

E, GN/m2 (106 psi)                  Avg 
Mm 

No  of Spec. (No  of Heats) 

Poiswn's Ratio 

Work Hwdening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, '                                            Mm 
No  of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                               Mm 
No of Spec  (No of Heats) 

Rfffwflnon: 51156 5i7< 
4JJ5-7.2 (11/76) ^f • 
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TABLE 4.2.2-ME7.3 

2219TB 
ShMt W*ld IMMal 

Alloy Oatignation: 2219 Aluminum Alloy (WaW Matal) 

Spacification: 

Form: 

Thicknass, cm (in.): 
Condition: 

Shaat-TIG waldad. 2319 Al fillar 
0.100 to 0.319 10.040 to 0.126) 
Shaat-Tb, waM matal ta<tad at waldad 

Testing Temperature, K (F) 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Tension. Longitudinal 

TUS, MN/m2 (ksi) 

Std Oeviation 

TVS, M^/m^ (ksl) 

Sid Deviation 

Ek>ng, percent 

RA, percem 

No. ot Spec  (No, of Heats) 

E. GN/m2 (106 psi) 

No of Spec  (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 

Kt = 
1^0. of Spec, (No. of Heats) 

NTS, MN/m2 (ksi) 

Kt = 
No, of Spec. (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std Deviation 

TVS, MN/m2 (ksi) 

Std. Deviation 

Etong, percent 

RA, percent 

No. of Spec  (No. of Heats) 

E, GN/m2 (106p8i) 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (k%i) Avg 
K, = Mm 
No of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No. of Spec. (No. of Heats) 

References:       58060 

Avg 
Mir 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

297 (75) 

296    (43.0) 

209    (30.3) 

2.0 

3 (1) 

200    (-1001 

319    (46.3) 

210    (30.4) 

2.0 

3        (1) 

144    (-200) 

351    (60.9) 

234    (33.9) 

2.0 

3        (1) 

77      (-320) 

427    (62.0) 

273    (39.6) 

2.0 

3        (1) 

20      (-423) 

510    (73.9) 

362    (62,5) 

3.3 

3        (1) 

4 (-462) 

518    (75.1) 

349    (50.6) 

2.3 

3        (1) 

u 

98' 4.2.2 7.3(11/76) 
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TABLE 4.2.2JHE7.4 

2219-T62 
ShaM W*M Ittotal 

V-* 

AlloY Oaignation: 2219 Aluminum Alloy {VMi Htttttt 

Sptdfication: 

Form: 

Thicknui, cm (in.): 
Condition: 

StiMt-MIG wakM, 2319 
0.100 to 0.319 (0.040 to 
Shwt-T62, R*-hMt trwtad 

Al fillar 
0.126) 
■nd agKl to T62 iftw wmMing 

o 

Tasting Twnparature. K (F) 297 (75) 196    (-108) 77      (320) 

Tension, Longitudinal (grain) 

TUS. MN/m2 (k>i)                    Avg 

Mm 
Std  Deviation 

418    (60.6) 469    (66.5) 521    (75.6) 

TVS, MN/m2 (ksi)                    A-g 
Min 

Sid   Deviation 

289    (41.9) 321    (46.5) 361    (52.3) 

Elong, parcent                          Avg 
Mm 

7.9 9.2 8.9 

RA, percant                              Avg 
Mm 

No of Spec. (No. of HeatsI 4         (2) 2         (1) 4         (2) 

E, GN/m?(106psi)                  Avg 
Mm 

Mo of Spec. (No. of Heats) 

79.3   (11.5) 
75.8   (11.0) 
2         (1) 

84.8   (12.3) 
77.2   (11.2) 
2         (1) 

Poisson'i Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, '     23.4                           Mm 
No. ot Spec. (No. of Heats) 

583    (84.5) 

2         (1) 

529    (90.8) 

2         (1) 

681    (98.7) 

2         (1) 

NTS, MN/mZ (ksi)                   Avg 
K^ =                                         Min 
No. of Spec. (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Elong, parcent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No. of Spec  (No. of Heats) 

E. GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No o' Heats) 

Poisnn's Ratio 

(Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kf ="                                        Mm 
No of Spec  (No of Heats) 

rfTS, MN/m2 (ksi)                   Avg 
K, •                                         Mm 
1^  of Spec  (No of Heats) 

4.2,2-7.4(11/76) 
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Alloy Designation: 

2219-T62 

TABLE 4.2.2-ME7.5 

aStS Aluminum Alloy (Wald i.<«tal) 

Spacification: 

Form: 

Thickness, cm (in.): 
Condition; 

ShaM-MIG waldad, 2319 Al filler 

0.100 to 0.319 (0.040 to 0.12S) 
T62 Shat, tasted as welded, heet treated |808 K (995 F) 4 hr, WQ; and agKl RT 96 hr, 463 K (375 F)-36 hr] 

u 

Testing Temperature, K (F) 297 (75) 77      (320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Deviation 

TYS, MN/m2 (ksi) 

Sid. De-. idt'on 

Elong, percent 

RA, percent 

No  ot Spec. (No  of He.i'sl 

E, GN/m2 (106psi) 

No of Spec  (No of Heals) 

Poisson's Ratio 

Aork Hardening Coef 

NTS, MN/m2 (ksi) 

Avg 415 
412 

(60.2) 
(59.8) 

Avg 
Mm 

285 
283 

(41.4) 
(41.01 

Avg 
Mm 

7.5 
6.6 

Avg 
Mm 

2 (1) 

/^.vg 79.3 (11.5) 

Mm 75.8 (11.0) 
2 (1) 

Avg 
Mm 

No  ot Spec   (No  of Heats) 

ms, IMN/m2 (ksi) 

No  of Spec   iNo of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std Deviation 

T> ■;   MN/m2 (ksi) 

Std. Deviation 

Elong, percent 

RA, percent 

No. of Spec  (No. of Heats: 

E, GN/m2 (106 osi) 

No of Spec, INo. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi) 

Kt- 
No  of Spec, (No. of Heats) 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

A.g 
Mm 

Avg 
Mm 

NTS, MN/m2 (ksi) Avg 
K, = Mm 

No  of Spec  (No, of Heats) 

References: 87612 

508    (73.7) 
501     (72.7) 

355    (51.5) 
355    (51.5) 

8.0 
6.3 

(1) 

84.8 (12.3) 

77.2 (11.2) 
3        (1) 

l()'<i 4.2.2 7.5(11/76) 
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TABLE 4.2.2-ME7.e 
2219T62 

ShMl WakI MMal 

o 
Alloy Datignation: 

Spacification: 
Form; 
Thicknasi, cm (in.): 
Condition: 

2219 Aluminum Alloy (WaM Matall 

Shaat-TIG iwaldad, 2319 Al fillar 
0.100 to 0.319 (0.040 to 0.125) 
Shaat'T62, tastad as ««aldad 

Tatting Tamperature. K (F) 297 (75) 77      (-3201 20      (-423) 

Tension, Longitudinal (grain) 

TUS, MN/m2 (ksi)                    Avg 

Mm 
Std  Deviation 

313    (45.4) 372    (54.0) 436    (63.2) 

TYS, MN/m2 (ksi)                    Avg 

Min 
Std. Deviation 

210    (30.5) 274    (39.7) 345    (60.0) 

Elong, percent                          Avg 
Mm 

2.7 2.3 6.0 

RA, percent                              Avg 
Min 

No  of Spec  (No. of Heats) 6         (2) 6        (2) 6        (2) 

E, GN/m2(106p$i)                 Avg 

Min 
No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt '   30.3                             Mm 
No. jf Spec. (No. of Heats) 

326    (47.3) 390    (56.5) 408     (59.2) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No. of Spec  (No. of Heats) 

Tension, Transverse (grain) 

TUS, IVIN/m2 (ksi)                   Avg 
Min 

Std   Deviation 

312    (45.2) 401     (58.1) 414    (60.0) 

TYS, MN/m2 (kti)                    Avg 
Mm 

Std  Deviation 

212    (30.8) 245    (35.6) 286    (41.5) 

Etong, percent                          Avg 
Min 

RA, parcant                            Avg 
Mm 

No. of Spec  (No  of Heats) 3        (1) 3         (1) 3         (1) 

E, GN/m2 |106 ps)                 Avg 
Mm 

No of Spec, (No. of Heats) 

Poiston't Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 

K, -    30.3                            Mm 
No of Spec  (No of Hr>ats) 

310    (44.9) 

3         (11 

391     (56.7) 

3         (1) 

412    (59.8) 

3        (1) 

WTS, MN/m2 (ksi)                    Avg 

K, -                                        Mm 
1^ of Spec  (No of Heats) 

'»•■■;  •■ 

Rafarancas:     61996.90076 

4,2.2-7.6 (11/76) 
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TABLE 4.2.2-ME7.7 
2219T62 

Sheet Wald Meul 

Alloy Designation: 2219 Aluminum Alloy (Weld Metal) 

Specification: 
Form: 
Thickness, cm (in.) 
Condition: 

Sheet-TIG welded, 2319 Al filler 
0.100 to 0.319 (0.040 to 0.126) 
T62 sheet, welded, re-heat treated to Te2, tested 

u 
Testing Temperature. K (F) 297 (75) 77      (-320) 20       (-423) 

Tension. LongitudinaMorain) 

417    (60.5) 518    (75.2) 663    (81.6) TUS, MN/m2 (ksil                   Avg 
Mm 

Std  Devialion 

TYS. MN/m2 (ksi)                   Avg 

Miri 
Std  Cevidtion 

300    (43.£) 357    (51.8) 403    (58.5) 

Elong, percent                          Avg 
Mm 

7.5 7.5 4.0 

RA, percent                              Avg 
Mm 

No  of Spec  (No. of Heats) 3        (.< 3        (1) 3        (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt =   30.3                             Mm 
No. of Spec. (No. of Heats) 

410    (59.5) 

3         (1i 

503    (73.0) 

:      (1) 

543    (78.7) 

3        (1) 

NTS. MN/m2 (ksi)                   Avg 
K^ =                                      Mtn 
No of Spec. (No. of Heats) 

Tension, Transverse (grain) 

TUS. MN/m2 (ksi)                    Avg 
Min 

Std   Deviation 

415    (60.2) 509    (73.8) 547    (79.4) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

295    (42.8) 352    (51.1) 394    (57.1) 

Etong. percent                          Avg 
Mm 

9.2 6.2 4.3 

RA, percent                              Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Min 

No of Spec. (No. of Heats) 

Poisrcn's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 

K, =    30.3                             Mm 
No. of Spec  (No. of Heats) 

400    (58.0) 

3         (1) 

483    (70.0) 

3        (1) 

513    (74.4) 

3         (1) 

NTS. MN/m2 (ksi)                   Avg 
Kj =                                         Mm 

■    No  of Spec. 'No of Heats) 

Rafaranca>:     90070 

io;^< 4.2.2-7 7(11/78) 
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Alloy Dauf^ution: 

TABLE 4^^-ME7.8 

Spacification: 
Form: 
Thicknea. cm (in.): 
Condition: 

2219 Aluminum Alloy (VMd MMal) 

2219-T62 
StMM WMd MMSI 

ShMt-TIG MWldad, 2319 A! fillw 
0.100 to 0.319 (0.040 to 0.12S) 
T62 Shaat waldad. re-hw1 treated to T62. tettad 

1     ) 

Tasting Tamperature. K (F( 297 (75) 195    (-106) 77       (-320) 20      (-423) 

Tension,   L to T (gnin) 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

349    (50.6) 321    (46.5) 423    (61.3) 469    (66.6) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Fiong, percent                          Avg 
Min 

RA, percent                              Avg 
Mm 

No- of Spec. (No. of Heats) 3        (1) 3        (1) 3        (1) 3        (1) 

E. GN/m2(106psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Harder.ing Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No, of Spec. (No. of Heats) 

NTS, MN/ri2 (ksi)                    Avg 
K, =                                         Mm 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

C"^  Deviatioi. 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2(106psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poinon's Ratio 

Wortc Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, -                                         Mm 
No. of Spec  (No. of Heats) 

HTS. MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No of Spec  (No of Heats) 

Refarencat:   51156 

4.2.2 7.8 (11/76) 10 J 
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2219T81 

TABLE 4.2.2-ME7.9                                                                    Sha<rt-WsJd Metal 

Alloy Designation:              2219 Aluminum Alloy (WaM MaUl) 

Specification: 

Form:                                   ShaatMIG wakM, 2319 Al filler 
Thickness, cm (in.):            0100 to 0.31S {0.040 to 0.12S) 
Condition:                          T81 Slwet- tested as wekJed 

Testing Temperature, K (F) 297 (75) 195    (-108) 77      (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 

Mm 
Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                              Avg 
Min 

No  of <^pec   (No. ot Heats) 

E, GN/m2 (106psi)                 Avg 

Min 
No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                      Mm 
No. of Spec. (No. of Heats) 

; 

NTS, MN/m2 (ksi)                    Avg 

No. of Spec. (No. of Heats) 

Tension, Transverse(grain) 

321    (46.18) 335    (48.6) 467    (67.8) i 

i 
■! 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

220    (33.2) 232    (33.6) 269    (39.0) 

j 

Elong, percent                          Avg 
Mm 

1.8 2.2 3.2 i 

i 
RA, percent                             Avg 

Mm 
No. of Spec  (No  of Heats) 2        (1) 2         (1) 2         (1! 

I 

E, GN/m2 (106 psi)                 Avg 
Mm 

No. of Spec. (No. ot Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt -    23.4                             Mm 
No. of Spec  (No. of Heats) 

391     (56.7) 

2        (1) 

416    (60.3) 

2         (1) 

470    (68.2) 

2         (1) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No  of Spec. (No. of Heats) 

Refercr.ses: 90069 

4.2.2-7.9(11/76) 
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O 
Alloy Daiviation: 

Specification: 
Form: 
Thicknoa, cm (in.): 
Condition: 

TABUE 4.2.24ME7.10 

2219 Aluminum Alloy (Wtid Matal) 

Shan-MIG tmkM. 2319 Al fillw 
0.100 to 0.319 (0.040 to 0.126) 
T81 Sheet' welded, aged, tatted 

2219T81 
Sheet-WeM Metal 

Tasting Temperatura, K (F) 297 (75) 195    (-108) 77      (320) 

Tension, Longitudinal 

TUS. MN/m2 (ksi) 

Std. Deviation 

Avg 
MIn 

TYS, MN/m2 (ksi) 

Std, Deviation 

Avg 
Min 

Ek>ng, percent Avg 
Mm 

RA, percent 

• j. of Spec. (No. o 

A»g 
Mm 

f Heats; 

E, GN/m2 (lO^psi) Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

WoiV Hardening Coef 

ms. MN/m2 (ksi) Avg 
Kf = Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No of Spec. (No of Heats) 

Teiwion, Transverse (grain) 

TUS, MN/m2 (ksi) 

Std. Deviation 

TYS, MN/m2 (ksi) 

Std. Deviation 

Elong, percent 

RA, neroant 

No, of Spec  (No. of Heats) 

E, GN/m2 (106 oa) 

I'.d. of Spec. (No, of Heats) 

Poisnn's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi) Avg 
Kt •   23.4 Mm 
No  of Spec, (No. of Heats) 

NTS. MN/m2 (kii) Avg 
K; - Mm 
f^ o' Spec  (No of Heats) 

Refarwcat:    90088 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

334    (48.4) 

277     (40.2) 

1.5 

2 (1) 

396    157.5) 

2        (1) 

348    (50.4) 

331    (48.0) 

0.8 

2 (1) 

447    (64.8) 

2        (1) 

463    (67.2) 

344    (49.9) 

2.2 

2 (1) 

470    (68.1) 

2        (1) 

4ii-7.10 (11/76) loj 
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Alloy DasHgnation: 

TABLE 4.2.2-7.11 

2219 Aluminum Alloy (W«ld Mtal) 

2219T81 
ShaatWald Meul 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Shaat-TiG weldad, 2319 Al fillar 
OAOO to 0.319 (0.040 to 0.125) 
T81 Shan, tested as vyelded 

Testing Temperature, K (F| 297 (75) 200    (-100) 77      (320) 20      (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std, Deviation 

325 
316 

(47.1) 
(45.8) 

332    (48.1) 
316    (45.9) 

425    (61.6) 
405    (58.7) 

474    (68.7) 

TVS, MN/mZ (ksi)                   Avg 
Min 

Std. Deviation 

Elong, percent                          Avg 
Min 

2.4 
2.0 

3.3 
2.5 

2.5 
2.0 

1.7 
1.0 

RA, percent                              Avg 
Mm 

No. of Spec. (No. of Heats) 8 (2) 8        (2) 8        (2) 11       (3) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No, of Spec. (No. of HeatsI 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kj =                                      Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

328 
313 

(47.5) 
(45.4) 

313    (45.4) 
310    (44.9) 

397    (57.6) 
388    (56.3) 

462    (67 0) 

TYS, MN/m2 (ksi)                    Avg 
Min 

Std  Deviation 

Etong, percent                         Avg 
Min 

2.0 
2.0 

1.7 
1.0 

2.5 
2.5 

0.8 
0.0 

RA, percent                             Avg 
Mm 

No. of Spec. (No. of Heats) 5 (1) 5        (1) 5         (1) 8        (2) 

E, GIM/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poison's Ratio 

Work Hardening Coef 

NTS, MN/m2 (kti)                   Avg 
K, =■                                      Mm 
No of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No. of Spec. (No. of Heals) 

lOti 
References: 51156,51527,90078 
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Alloy Dciignation: 

TABLE 4^.2 7.12 

2219 Alumnium Alloy IWM Metal) 

^^^^^••^^^'^mmmm^vmrr^t^ 

2219T81 
ShMt W«ld Metal 

Specification: 
Form: 
Thicknaa, cm (in.): 
Condition: 

Sheet- TIG twetded. 2319 Al filler 
0.100 to 0.319 (0.040 to 0.12S) 
T81 Sheet, teitad as wielded 

Tertins Temperature, K (F) 297(75) 77       (-320) 20      (-423) 

Tension,  L to T (grain) 

TUS. MN/m2 (ksi)                   Avg 

Std. Deviation 

324    (47.0) 406    (58,8) 461    (66.4) 

TVS. MNym2 (ksi)                   A»9 
Mm 

Std  Deviation 

Etong, percent                            Avg 
Mm 

RA, percent                              Avg 
Mm 

No. of SpfK-. (No. of Heats) 3        (1) 3         (1) 3         (1) 1 
E, GN/m2 (106 pji)                  Avg 

Mm 
No of Spec. (No. of Heats) 

Poison's Ratio 

Woik Hardening Coe< 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No. o; Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
Kj =                                         Mm 
No. of Spec  (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

TVS, MN'r,|2 (ksi)                    Avg 
Min 

Std. Deviation 

Etong, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No. of Spec. (No  of Heats) 

E, GN/m2 (10^ psi)                 Avg 
Mm 

No of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No of Spec  (No of Heats) 

NTS, MN/n|2 (ksi)                    Avg 
Kt =                                         Mm 
l*j of Spec  (No. of Keais) 

Refarenoes: 51156 

A22n.n (11/76) 
10' ;*< 
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Alloy Designation: 

Spscification: 
Form: 
Thickness, cm (in.): 
Condition: 

TABLE 4.2.2-ME7.13 
2219T81 

Sheet-Weld Metal 

1 
2219 Aluminum Alloy (Weld Metal) 

Sheet-TIG \weldad, 2319 Al filler 
0.100 to 0.319 (0.040 to 0.12S) 
T81 Sheet, welded, re-heat ueatad to T81. tested 

Testing Temperature, K (F) 297 (75) 195    (-108)      77      (-320) 20      (-423) 

Tension.   , ,„ T («r..nl 
TUS, MN/m2 (ksi) 

Std Deviation 

TVS, MN/m2 (ksi) 

Std Deviation 

Elong, percent 

RA, percent 

No  of Spec. (No. of HeatsI 

E, GN/m2 (I06psi) 

^'-^  of Spec. (No. of f-l^atsl 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, = Min 
No, of Spec. (No. cf Heats) 

NTS, MN/m2 (ksi) Avg 
Kt = Mm 
No. of Spec  Ho. of Heats) 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

339    (49.1) 328    (47.5) 428    (62.1) 449    (66.1) 

Tenj;on, Transverse 

TUS, MN/m2 (ksi) 

Std. Deviation 

Avg 
Mm 

TVS, MN/m2 (ksi) 

Std. D-wiation 

Avg 
Mm 

blong, percent Avg 
Min 

RA, percent 

No. of Spec  (No. 

Avg 
Mm 

of HeatsI 

E, GN/m2(106psi) Avg 
Mm 

No nt Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No  of Spec. (No. of HeatsI 

!(>«• 

NTS, MN/m2 (ksi) 

No  of Spec. (No. of HeatsI 

References:     B1156 

Avg 
Mm 

(1) (1) 3        (1) 

4.2.2 7.13(11/76) 
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TABLE 4.2i-»,1E7.14 
2219T87 

ShMt WakJ M«tal 

o 
Alloy DatignatiOfi: 

Spacification: 
Form: 
Thicknen. cm (in.): 
Condition: 

2219 Aluminum Alloy (WsW M«til) 

Stwst-MIG waldwl, 2319 Al fillw 
0.100 to 0.319 (0.040 to 0.12S) 
T87 Shaat. tested ai wnklad 

Tasting Temperature. K (F) 

U^ 

Teroion. Longitudinal 

TUS, MN/m2 (kii) 

Sttl Deviation 

TVS, MN/m2 (ksi) 

Std Deviation 

Elong, parcant 

RA, percent 

No   ot Spec   (No. of HeatsI 

E, GN/m2 (106 psi) 

No. ot Spec  (No. ot Heats) 

Poison's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K^ = Min 
No. of Spec   iNo. ot Heats) 

NTS, MN/m2 (ksi) Avg 
K^ = Min 
No. of Spec  (N !. ot Heats) 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

Avg 
f\^in 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std Deviation 

TYS, MN/m2 (ksi) 

Stf. Deviation 

Eking, percent 

RA, parcant 

No ot Spec  (No. of Heats) 

E, GN/m2 (106 pit) 

No of Spec  (No. of Heats) 

Poisson's Ratio 

Worit Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, - 23.4 Mm 
No of Spec  (No. of Heats) 

NTS. MN/m2 (ksi) Avg 
iq« Mm 
No of Spec  (No of Heats) 

RafaraiKw:       90069 

Avg 
Min 

Avg 
Min 

Av| 
Min 

Avg 
Mm 

Avg 
Mm 

297 (75) 

319    (46.2) 

219    (31.8) 

2.2 

2 (1) 

368    (63.4) 

2        (1) 

195    (-108) 

334    (48.5) 

23.9   (34.6) 

2.0 

2 (1) 

446     {64.6) 

2 (1) 

77       (320) 

463    (67.2) 

256    (37.0) 

3.5 

2        (1) 

476    (69.1) 

2 (1) 

4.2.2 7.14(11^61 
lo^i' 
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TABLE 4.2.2-ME7.15 
2219-T87 

ShMt-WaW Metal 

Alloy Dnignation: 2219 Aluminum Alloy (Wtid MatsI) 

Spacification: 
Form: 
Thicknaa, cm (in.): 
Condition: 

SlMat-MIG wraldad, 2319 Al fillar 
0.100 to 0.319 (0.040 to 0.12S) 
T87 Shaat, waldad, agad, tattad 

Tetting Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std  Deviation 

Avg 
Mm 

TYS, MN/m2 (ksi) 

Std   Deviation 

Avg 
Min 

Elong, percent Avj 
Min 

RA, percent 

No  of Spec, (No. of 

Avg 
Min 

Heats) 

E, GN/m2 (106 psi) Avg 
Min 

No. of Spec. (No. of Hsats) 

Poisson's Ratio 

Work Hirdening Coef 

NTS, MiM/m2 (ksi) Avg 
K| = Mm 
No. of Soec. (No. of Heats) 

NTS, UN/m2 (ksi) Avg 
Kt = Min 
No. of Spec. (No. of Heatsl 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std. Deviation 

TYS, MN/m2 (ksi) 

Std Deviation 

Eking, percent 

RA, percent 

No of Spec. (No. of Heats) 

E, GN/m2 (106 psi) 

No of Spec. (No. of Heats) 

Poisnn's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 
«t '      23.4 
No ,o*.'Spec  (No. of Heats) 

Avg 
Min 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

NTS, MN/m2 (ksi) Avg 
Kt - Min 
No. of Spec. (No of Heats) 

297 (75) 

110 
Refarancat: 90069 

363 (52.6) 

279 (40.4) 

2.0 

(1) 

381  (55.2) 

195 (-108) 

376 (54.6) 

281 (40.7) 

1.5 

414 (60.1) 

77  (-320) 

482 (69.9) 

310 (45.0) 

2.0 

445 (64.6) 

O 

i 
4.2.2-7.18(11/76) 
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TABLE 4.2.2-ME7.16 
2219-T87 

ShMt'Weld M*tal 

o 

) 

■taili 

AHoy Oar-gnation: 2219 Aluminum Alloy (MMd Maul) 

Specification: 
Form: 
Thicknea, cm (in.): 
Condrtion: 

Shaat TIG vmldad, 2319 Al filter 
0.100 to 0.319 (0.040 to 0.12S) 
T87 Shaat, taitad as vwldad 

Rafaranca*:      53308, 68310, 69800, 84318, 84319, 8B983, 90078 

4.2^7.16(11^6) 

Tasting Tamparatura, K (F) 297 (75) 200    (-100) 77       (-320) 20      (423) 

Tansion, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

312    (45.3) 
258    (37.4) 
35.3   (5.12) 

341    (49.5) 
334    (48.5) 

402    (58.3) 
361     (52.3) 
30.8   (4.47) 

482    (69.9) 
441    (64.0) 
30.3   (4.40) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

202    (29.3) 
172    (25.0) 
20.1   (2.93) 

286    (41.5) 
200    (29.0) 
77.9   (11.3) 

276    (40.1) 
184     (26.7) 

Etong, paroant                        Avg 
Min 

2.4 
1.3 

3.7 
3.0 

3.2 
2.0 

2.1 
0.5 

RA, paroant                             Avg 
Min 

No  of Spec. (No. of Heats) 

28.5 

21       (7) 3        (1) 

23.2 

18      (6) 16       (5) 

E, GN/m2(106psi)                 Avg 
Min 

No of Spec  (No. of Heats) 

67       (9.7) 
61       (8.9) 

93.8   (13.6) 
1 

102    (14.8) 
1 

Poisson's Ratio 0.21 0.26 0.29 

Woik Hardaning Coaf 

NTS, MN/m2 (ksi)                    Avg 
K^ =                                         Mm 
No. ot Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Mm 
No of Spec, (fij, of Heats) 

Tenswn, Transverie 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

TVS, IMN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Eking, parcent                          Avg 
Min 

RA, pareant                             Avg 
Min 

No of Spec  (No. of Heats) 

E. GN/m2 {^(fi pa)               Avg 
Min 

No. of Spec  (No. of Heats) 

Poiaon's Ratio 

Woik Hardaning Coaf 

tfTS. IMN/m2 (luj)                   Avg 
K,-                                        Mm 
No of Spec  (No of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                        Mm 
No of Spec. (No of Heats) 

lli< 
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TABLE 4^.2-ME7.17 
2219T87 

Shwt W*ld M«al 

Alloy OasigiMtion: 22^C Aluminum Alloy (WM M«t»l) 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

SheetTIG iwelded, 2319 Alloy filler 
0.320 to 0.634 (0.126 to 0.249) 
T87 Sheet, tested as welded I 

Testing Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Deviation 

TYS, MN/m2 (ksi) 

Std Deviation 

Elong, percent 

RA, percent 

No  of Spec. (No. of Heats) 

E, GN/m2 (106 psi) 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, IVIN/m2 (ksi) Avg 
K, - M\,n 
No. of Spec. (No. of Heats) 

Avg 
Mm 

312 
310 

(46.31 
(45.0) 

Avg 
Mm 

184 
178 

(26.7) 
(25.8) 

Avg 
Min 

Avg 
Mm 

4 (1) 

Avg 
Min 

NTS, MN/m2 (ksi) 
Kt = 
No of Spec. (No. 

Avg 
Min 

of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std  Deviation 

Avg 
Mm 

TYS, MN/m2 (ksi) 

'd. Deviation 

Avg 
Mm 

Elong, percent Avg 
Mm 

RA, percent 

No. of Spec  (No. 

Avg 
Mm 

of Heats) 

E, GN/m2(10epsi) Avg 
Min 

297 (75) 

No of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/-n2 (ksi) Avg 
Kt - Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (kti) 

Kt = 

Avg 
Mm 

>  ♦ . 
No  of Spec. (Mo of Heats) 

11V2 
Aaferences:     69310 

77      (-320) 

411    (59.6) 
407    (59.0) 

338    (49.0) 
335    (48.6) 

(1) 

\ 

V... 

4.2.2-7.17(11/76) 
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Alloy Designation:      2219-T81 Aluminum Alloy 

TABLE 4.2.2-ME8 

i^J Specification: MIL A 8920A, ASTM B209 

Form: Plate 

Thickness, cm (in): 0.635 to 1.27 (0.250 to 0.499) 
Condition: T81 

Testing Temperature, K (F) 297       (75) 20 (423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Sid Deviaiion 

TVS, MN/m2 (ksi) 

Std DijvidtiDii 

Etong, percent 

RA, percent 

No  of S()«   (No. of Haats) 

E. GN/m2 (106p$i) 

No. of Spec. (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 
K,  = 6.3 
Nu  ol Spec   INo. of HtMVr,! 

NTS, MN/m2 (ksi) 

Kt = 
Ml!  of Spec   (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Sid Deviation 

TVS, MN/m2 (ksi) 

Std. Deviation 

Ek>ng, percent 

RA, percent 

No. of Spec, (No of Heats) 

E, GN/m2 (106 psi) 

No  of Spec   (No  of Heats) 

Pois$on's Ratio 

Work Hardening Coef 

Avg 
Mill 

Avg 
Mm 

A»g 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

NTS, MN/m2 (ksi) 

Kt = 
No  of Spec   (No  ol Heat.s) 

l^'S, MN/m2 (ksi) 

•<t = 
No  of Spo.    (No  of Heats) 

References:   66080 

Avg 
Mirt 

Avg 
Mm 

442      (64.1) 

343       (49.8) 

8.5 

20.5 

1 (1) 

420      (61) 
394       (b7 1) 

4 U) 

662      (94.6) 

483      (70.0) 

13 

25.6 
2b 1 

2 (1) 

483       (70.1) 
480       (697) 

2 (1) 

4.2,2-8 (11/74) 113- 
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2219T81 
Plate 

TABLE 4.2.2ME9 

Alloy Designation: 2219781 Aluminum Alloy 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

MIL A-8920 A, ASTM B209 
Plate 
0.635 to 1.27 (0.250 to 0.499) 
T81 

KJ 

Testing Temperature, K (F) 

Compression, Longiriidinal 

CYS, MN/m2 (l<si) Avg 
Mm 

No, ot Spec. (No. ot Heats) 

Ec, GN/m2(106psi) 

No. of Spec. (No. of Heats) 

Compression, Transverse 

CYS, IVlN/m2 (ksi) 

No  of Spec   (No  of Heats) 

Ec, GN/m2(106psi) 

No  of Spec. (No. of Heats) 

Shear(a) 

SUS, MN/m2 (ksi) 

No. of Soec. (No, of Heats) 

G,GN/m2t106p$-) 

No of Spec. (No, of Heats) 

Impact, Charpy V 

Long., Nm(ft-lb) 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

No  of Spec, (No  of Heats) 

Trans., Nm(ft-lb) 

No, of Spec, (No  of Heats) 

Fracture Toughness'^' 

K|cMN/m3/2|t(si/in.) 

Orientation 
No. of Spec. (No. of Heats) 

Avg 
Mm 

Avg 
Mm 

K|E, MN/m3^2(|„i/|n) /vvg 

(From PTSC spec.H       -     iMm 
No. of Spec. (No. of Heats) 

References:    56754 

297 (75) 

256 (37.2) 

20 (-423) 

498       (72.3) 

u 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for K|c data: 

111' 
4.2.2-9(11/74) 
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TABLE 4.2.2-ME10 

o 
Alloy Designation:       2219T87 Aluminum Alloy 

Specification: MIL A 8920A. ASTM B209 
Form: Plate 
Thickness, cm (in): 0.635 to 1.269 (0.250 to 0.499) 
Condition: T87 

u 

O 

Testing Temperature, K (F) 297       (75) 77 (■320) 20         (-423) 

Tension. Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Sid  Deviation 

463      (67.2) 
458       166,41 

578 
576 

(83.8) 
(83,5) 

671      (97.3) 
665      (96.5) 

TVS. MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

380      (55.1) 
376       (54,5) 

458 
454 

(66.4) 
(65 9) 

487      (70.6) 
485       (70,3) 

Etong, percent                          Avg 
Mm 

10.8 
10.7 

125 
12.2 

14.2 
12.5 

RA. percent                            Avg 
Mm 

No  of Spec. (No. of Heats) (2) (2) (2) 

E. GN/m2(106psi)                 Avg 
Min 

No  of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, = 10                               Mm 
No. of Spec. (No. of Heats) 

454      (65.8) 
452       (65.6) 

(2) 

547 
540 

(79.4) 
(78.3) 
(2) 

578      (83.8) 
574       (83,2) 

(2) 

NTS, MN/m2 (ksi)                   Avg 
"., =                                        Mm 
No, of Spec  (No of Heats) 

Tension. Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Stc). Deviation 

467      (67.8) 
464       (67,3) 

590 
585 

(85.6) 
(84,9) 

684      (99.2) 
678       (98,4) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

378       (548) 
374       154,3) 

454 
449 

(65.9) 
(65,1) 

480      (69.7) 
476       (69,0) 

Etong, percent                          Avg 
Mm 

10.4 
9.8 

11.6 
11.2 

14.6 
14,3 

RA, percent                             Avg 
Mm 

No, of Spec  (No, o' Heats) (2) (2) (2) 

E. GN/m2(l06ps»)                 Avg 
Mm 

No  ol OH-"'  INo  ot Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, IVIN/m2 (ksi)                   Avg 
K, = 10                                   Mm 
No  of Spec  (No of Heats) 

448      (65.0) 
447       (648) 

(2) 

544 
640 

(78.9) 
(78.3) 
(2) 

567       (82.2) 
564       (818) 

(2) 

NTS, MN/m2 (ksi)                    Avg 
Kt -                                            Mm 
No of Spec  (No of Heats) 

j 

References:  64668 
4.2.2-10 (11/74) 
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TABLE 4.2.2-ME10.1 

2219T6E46 
Plate 

Alloy Daiignation: 

Sp«cification: 
Form: 
Thickness, cm (in.): 
Condition: 

2219-T6E46 

Plata 
0.635 to 1.269 (0.250 to 0.449) 
T6E46, Aged from T42 condition at 450 K (350 F), 12 hr. 

Tejtiiig Temperature, K (F) 297 (75) 195    (-108) 77       (-320) 20      (-423) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

432 
430 

(62.7) 
(62.4) 

450    (65.3) 
429    (62.2) 

539    (78.2) 
517    (75.0) 

625    (90.6) 
580    (8^.1) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std- Deviation 

312 
309 

(45.3) 
(44.9) 

330    (47.8) 
303    (44.0) 

370    (53.6) 
361     (52.4) 

405    (58.8) 
391     (56.7) 

Etong, parcsnt                          Avg 
Mm 

16.5 
14.0 

21.7 
21.0 

24.3 
22.0 

(24.0) 
(21.0) 

R.\, percent                            Avg 
Min 

No. of Spec. (No. of Heats) 3 (1) 3        (1) 4         (1) 3        (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

71.0 
64 
3 

(10.3) 
(9.3) 
(1) 

75.2   (10.9) 
73.1    (10.6) 
3        (1) 

80.7   (11.7) 
77.9   (11.3) 
4         (1) 

77.9   (11.3) 
73.1    (10.6) 
3        (1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No. of Spec. (No  -f Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Min 
No. of Spec. (No. of Heats) 

Tensran, Transverse 

TUS, IVIN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

453 
449 

(65.7) 
(65.1) 

479    (69.5) 
463    (67.2) 

549    (79.6) 
543    (78.7) 

655    (95.0) 
627    (90.9) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviauon 

332 
325 

(48.1) 
(47.2) 

350    (50.7) 
344    (49.9) 

394    (57.1) 
389    (56.4) 

435    (63.1) 
430    (62.4) 

Elong, percent                          Avg 
Min 

14.3 
14.0 

16.5 
15.0 

16.8 
16.0 

16.5 
16.0 

RA, percent                             Av| 
Min 

No. of Spec. (No. of Heats) 3 (1) 3        (1) 3        (1) 3        (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No of Heats) 

75.8 
74.5 
3 

(11.0) 
(10.8) 
(1) 

76.5   (11.1) 
69.0   (10.0) 
3         (1) 

80.0   (11.6) 
76.5   (11.1) 
3        (1) 

78.6   (11.4) 
67.6   (9.8) 
3        (1) 

Poiaon't Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Mm 
No  of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec   (No  of Heats) 

u 

iif; Rfferencas:     58761 
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O 
Alloy Dnignation: 

TABLE 4^.2-ME10.2 

2219 Aluminum Alloy (W«kl MatsI)  

2219.0 
Plata-Wald Matal 

Specification: 
Form: 
Thicknan, cm (in.): 
Condition: 

Plata-TIG wakM, 2319 Alloy fillar 
0.636 to 1.269 (0.250 to 0.449) 
2219.0 Plata: xantd at wakM and haat traatad to T6E46 [T42 + 460 K (3S0 F), 12 hr. 

Tajting Tamparatura, K (F) 297 (75) 77      (-320) 20      (-423) 

Tension, Longitudinal 

TUS, MN/m2 (kti)                   Avg 
Min 

Std. Deviation 

473      (68.6) 
470      (68.2) 

522    (75.7) 
500    (72.5) 

662    (94.6) 
613    (88.9) 

TYS. MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

348      (B0.4) 
343      (49.8) 

380    (56.1) 
378    (54.8) 

452    (65.5) 
431     (62.5) 

Ek>ng, percent                         Avg 
Min 

11.0 
10.5 

10.5 
7.5 

10.9 
7.5 

RA. percent                             Avg 
Min 

No. of Spec. (No. of Heats) 3          (1) 3        (1) 4        (1) 

E, GN/m2(106p«)                 Avg 
Min 

No of Spec. (No. of Heats) 

Poiston't Ratio 

Work Hardening Coef 

Nl 3, MN/m2 (ksi)                   Avg 
Kf =                                      Min 
No. of Spec. (No. of Heats) 

NTS. MN/m2  ksi)                   Avfl 
Kt =                                      Min 
No, of Spec. (No. of Heats) 

Tansio.i, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

Eking, percent                        A«g 
Min 

RA, percent                             Avg 
Min 

No. of Spec. (No. of Heats) 

E, GN/m2(106psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poison's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K^ »                                        Mm 
No, of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                         Mm 
No of Spec. (No. of Heats) 

References:     58761 

4.2.2 10.2(11/76) 
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Alloy Designation:      2219-T87 Aluminum Alloy 

TABLE 4.2.2-ME 11 

Specification: MIL-A-8920A, ASTM B209 
Form: Plats 
Thickness, cm (in.): 1.27 to 2.54 (0.500 to 1.000) 
Condition: T87 

2219T87 
Plate 

Testing Temperature, K (F) 297      (75) 195      (108) 144      (-200) 77         (-320) 20         (-423) 4          (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 

Mm 
Sid   Deviation 

460      (66.8) 
432       (62.6) 
135      (1.96) 

496      (72.0) 
483       (70.1) 
9.6        (1.40) 

513      (74.4) 
507       (73.5) 

578       (83.8) 
559      (81.1) 
11.8     (1.72) 

676       (98.1) 
655       (95.0) 
17.5      (2.54) 

674       (97.8) 
672       (97.5) 

TVS, MN/m2 (ksi)                    Ayg 
Mm 

Std- Deviation 

376       (54.6) 
350       (50.8) 
11.9      (1.73) 

409      (59.3) 
393       (57.0) 
9.8        (1.43) 

427       (61.9) 
420       (60.9) 

456       (66.2) 
434       (62.9) 
12.5      (1.82) 

496       (71.9) 
470       (68.1) 
15 5      (2.25) 

512      (74.2) 
505      (73.2) 

Eiong, percent                            Avg 
Mm 

13.4 
9 1 

13.8 
125 

12.5 
12.0 

15.2 
11.0 

16.3 
12.0 

15.2 
15.0 

RA, percent                              Avg 
Mm 

No  of Spec   (No  of Heats) 

30.4 
240 

31          (12) 

27.8 
26.5 

7         (4) 2         (1) 

29.2 
28.0 

26         (11) 

26.2 
25.5 

24         (10) 

23 
22 

2         (1) 

E, GN/m2(106psi)                 Avg 
Mm 

No  of Spec  (No. of Heats) 

68.1      (9.88) 
634      (9.2) 
14         (3) 

77.2      (11.2) 
71 0      (10.3) 
12         (3) 

84.1      (12.2) 
72.4     (10.5) 
11          (3) 

Poisson's Ratio 0.33 0.33 0.37 

Work Hardenins Coef 

NTS, MN/m2 (ksi)                    Avg 
K, = 10                                Mm 
No. of Spec. (No. of Heats) 

463       (67.2) 
459       (66.6) 

2         (2) 

558      (81.0) 
556      (80.7) 

2         (2) 

583       (84.5) 

2         (2) 

NTS, MN/m2 (ksi)                    Avg 
K, = 16                                   Mm 
No. of Spec  (No of Heats) 

567      (82.3) 571       (82.8) 631       (91.5) 707       (102.5 690      (100) 

Tension, Transverse 

468       (67.9) 
460       (66.7) 
6.2        (0.90) 

494       (71.7) 
491       (71.2) 

585      (84.8) 
565       (81.9) 
12 3      (1.78) 

689      (99,9) 
638      (92.5) 
16.9      (2.45) 

TUS, MIM/m2 (ksi'                    Avg 
Mm 

Std   Deviation 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

378       (54.9) 
365       (53.0) 

(1 21) 

393       (57.0) 
378       (54.8) 

455      (66.0) 
441       (64.0) 
10.3     (1.49) 

493      (71.5) 
458       (66.5) 
17.5      (2.54) 

Elong, percent                          Avg 
Mm 

10.3 
75 

12.2 
11  1 

12.0 
9.3 

13.4 
9.8 

RA, percent                           Avg 
Mm 

No. of Spec. (No. of Heats) 

22.5 
13.0 

29         (12) 

19.8 
16.7 

4         (2) 

20.7 
14.0 

28         (12) 

19.8 
12.0 

25         (10) 

E, GN/m2 (106 p«)                 Avg 
Mm 

No of Spec. (No. of Heats) 

70.3     (10.2) 
64.8      (9.4) 
16         (4) 

78.6     (11.4) 
73.1      (10.6) 
15         (4) 

88.2     (12.8) 
71.0      (10.3) 
13         (3) 

Poisson's Ratio 0.34 0.33 0.38 

Work .'hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt = 10                                  Mm 
No  of Spec. (No. of Heats) 

456      (66.2) 
449       (65 I) 

2         (2) 

524      (76.0) 
520       (75 4) 

2         (2) 

554      (80.3) 
547       (79 3) 

2         (2) 

NTS, MN/m2 (ksi!                    Avg 
Kt =                              ;         Mm 
No  of Spec. (No. ot Heats) 

References:   62292, 64373, 64658, 

118 
66167, 72563, 84319, 90169, 90184 
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TABLE 4.2.2 - ME12 

^ 

Alloy Designation: 

Specification: 
Form: 
Thicknass, cm (in.): 
Condition: 

2219T87 Aluminum Alloy 

MIL A.8920 A,    ASTM B209 
Plate 
1.27 to 2.54 (0.500 to 1.000) 
T87 

O 

Testing Temperature, K (F) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No. of Spec. (No. oi Heats) 

Ec.GN/m2(106p$i) 

No. of Spec. (No. of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

Avg 
Mm 

Avg 

No of Spec (No. of Heats) 

Ec, GN/m2(106psi) 

No  of Spec. (No. of Heats) 

Shear'a) 

SUS, MN/m2 (ksi) 

No of Spec. (No. of Heats) 

G, GN/m2(106psi) 

No, of Spec, (No, of Heats) 

Impact, Cbarpy V 

Avg 
tVlin 

Avg 
Min 

Avg 
tVlin 

Long. J(ftlb) Avg 
tvlin 

No of Spec (No. of Heats) 

Trans. J(ftlb) Avg 
Min 

No of Spec, (No  of Heats) 

Fracture Tough nessC) 

K|cMN/m3/2(i,ji/in.) Avg 
Mm 

Orientation        - 
No, of Spec, (No, of Heats) 

KiE, MN/m3/2j((,j/in.) Avg 
(From PTSC spec.)! T - S )Mm 
No  of Spec. (No, of Heats) 

References:     5e  50, 84319 

297 

45.2 
38 4 

(75) 

(41.4) 
(35 
(3) 

77 1-320) 

48.5     (44.4) 
364     (33,3) 

7       (31 

20        (-423) 

8 (5.9) 
7,4        (5,5) 

6        (1) 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for K\f. data: 

IVJ <_ 

4.2.2-12 (11/74) 
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TABLE 42.2-ME12.1 
2219T6E46 
Plate 

Alloy Deiignation: 2219T6E46 

Specification: 
Form; 
Thicknea, cm (in.): 
Condition: 

Plate 
1.270 to 2.540 lO.SOO to 1.000) 
T6E16 [Aged from T42 condition at 450 K (360 F). 12hr.) 

Terting Temperature, K (F) 297 (76) 195    (-108) 77      (-320) 20      (-423) 

Tension, Lonflitudinal 

TUS, MN/m2 (ksi) 

Std Deviation 

TVS, IVIN/m2 (ksi) 

Std. Deviation 

Elong, percent 

Avg 
Min 

Avg 
Min 

Avg 
Min 

RA, percent 

No. of Spec. (No. of Heats) 

E, GN/m2 (106psi) 

No. of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

Avg 
Min 

Avg 
Min 

Avg 
Min 

NTS, IVIN/m2 (ksi) 

No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
K| = Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std. Deviation 

TYS, IVIN'm2 (ksi) 

Std- Deviation 

Ek>ng, percent 

RA, percent 

No  of Spec. (No. of Heats) 

E, GN/m2 (106 psi) 

No of Spec. (No. of Heats) 

Poinon's Ratio 

Work Hardening Coei 

NTS, MN/m2 (ksi) Avg 
Kj » Min 
No. of Spec  (No. of Heats) 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

Avg 
Min 

NTS, MN/m2 (ksi) 

No. of Spec. (No. of Heats) 

References:      58761 

Avg 
Min 

452 
445 

314 
305 

(65.5) 
(64.6) 

(45.6) 
(44.2) 

15.2 
15.0 

79.3 
72.4 
3 

r.) 

(11.5) 
(10.5) 
(1) 

531 (77.0) 638 (92.5) 
507 (73.6) S97 (86.6) 

369 (53.5) 419 (60.8) 
350 (50.8) 403 (58.4) 

18.0 18.8 
16.5 18.5 

3 (1) 

80.0 (11.6) 
74,5 (10.8) 
2 (1) 

(1) 

4.2.2-12.1 (11/76) 
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o Alloy Onignation: 

Specification: 
Form: 
Thicknen, cm (in.): 
Condition: 

TABii:4.2.2ME12.2 

2219-T861 

Plata 
1.270 to 2.540 (0.500 to 
T851 

1.000) 

2219T851 
PlaU 

o 

Tsiting Temperature. K (F) 297 (75) 196    (-108) 77      (-320) 20      (-423) 4        (-462) 

Tention, Longitudinal 

TUS, MN/m2 (kii)                    Avg 
Min 

Std  Deviation 

466      (67.6) 492    (71.4) 569    (82.5) 669    (95.6) 660    (06.7) 
657    <95.3) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

371      (53.8) 397    (57.6) 440    (63.8) 474    (68.8) 485    (70.3) 
476    (69.0) 

Etong, percent                         Avg 
Mm 

11.0 11.S 13.8 16.0 15.0 
14.0 

RA. percent                           Avg 
MiT 

No, of Spec. (No. of Heati) 

27 

1 

28 

1 

30 

1 

28 

1 

25.5 
25.0 

2        (1) 

E, GN/m2(10«pfi)                Avg 
Min 

No. of Spec. (No. of Heats) 

Poisson't Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, =    16                                Win 
No. of Spec. (No. of Heats) 

547      (79.4) 

1 

581     (84.3) 

1 

652    (94.5) 

1 

714    (103.5) 

1 

704    (102.1) 

1 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Min 
No. of Spec. (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std, Deviation 

458      (66.4) 490    (71.0) 572    (83.0) 667    (96.7) 660    (95.7) 
658   (95.:; 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

353      (51.2) 379    (55.0) 421    (61.1) 465    (67.5) 481     (69.8) 
479    (69.5) 

Etong, percent                         Avg 
Mm 

10,2 10.5 12.2 15.8 13.0 
12.5 

RA, percent                             Avg 
Min 

No. of Spec  (No. of Heats) 

22 22 24 25 20.5 
20.0 

2         (1) 

E, GN/m2 (lO^ptJ)                  Avg 
Min 

No of Spec. (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt -     16                                Mm 
No of Spec, (No, of Heats) 

531      (77.0) 

1 

562    (81.5) 

1 

624    (90.5) 

1 

665    (96.5) 

1 

665    (96.S) 

1 

NTS, MN/m2 (ksi)                   Avg 
K, '                                         Mm 
No  of Spec. (No of Heats) 

References:        72563 i;ii<^ 
4.2.2-12.2 (11/76) 
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1 

Alloy Dasignation: 

TABLE 4.2.2J<E12.3 
22igT6E4« 

Plata Weld Matal 

2219 Aluminum Alloy (Wald Matal) 

Spacification: 
Form: 
Thicknan, cm (in.): 
Condition: 

Plata-TIG wakM, 231S Alloy fillar 
1.270 to 2.540 (0.500 to 1.000) 
T6E46' Plata, tasted a> waldad 

o 
Tejting Tamperature, K (F) 297 (75) 195    (-108) 77      (-320) 20      (-423) 

Tantion, Longitudinal 

TUS. MN/m2 (kii)                   Avg 
Mm 

Std  Deviation 

259      (37.5) 
239      (34.6) 

273    (39.6) 
249    (36,1) 

331    (48.0) 
274    (39.8) 

413    (69.9) 
386    (56.0) 

TVS. MN/mZ (ksi)                   Avg 
Min 

Std   Deviation 

154      (22.4) 
147      (21.3) 

168    (24.0) 
157    (22.7) 

184    (26.7) 
171    (24.8) 

265    (38.4) 
249    (36.1) 

Elong, percent                          Avg 
Min 

4.5 
3.0 

4.4 
3.0 

3.9 
2.0 

3.6 
3.0 

RA, percent                              Avg 
Mm 

No. of Spec   (No. of Heats) 4          (1) 4         (1) 4         (1) 4         (1) 

E, GN/m2(106psi)                 Avg 
Min 

No. of Spec. (No. M Heats) 

Poisson't Ratio 

Work Hardening Coaf 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                        Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No, of S?ac. (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

TYS, IVIN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2{106pii)                Avg 
Mm 

No of Spec. (No. of Heats) 

Poition's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No. of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No. of Spec. (No. of Heats) 

References:     58761 
•  T42 + 450 K (350 F), 12 hr. 

^ IJv? 
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TABLE 4.2.?-ME12.4 
2219T62 

PlaU-WtM Maul 

Alloy Oaignation: 

Specification: 
Form: 
Thicknas, cm (in.): 
Condition: 

2219 Aluminum Alloy (WakI Matal) 

Plata-MIG waldad, 2310 AHoy flllar 
1.270 to 2.S40 (0.500 to 1.000) 
T62 Plata. wa!dad and tattad at haat traatad to T82 

u 

Tejtina Temperature, K (F) 297 (75) 195    (108) 77      (-320) 4        (-452) 

Tension, Longitudinal 

TUS, MN/m2 (kti)                   Avg 
Mm 

Std   Deviation 

395      (57.3) 416    (60.4) 475    (68.9) 496    (72.0) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Dfe'vi^tion 

277      (40.2) 279    (40.5) 321    (46.6. 3S5    (51.5) 

Elong, percent                        Avg 
Min 

7.6 6.S 5.5 3.5 

RA, percent                            Avg 
Min 

No. of Spec. (No. of Heats) 

7 

1 

8 

1 

6 

1 

5 

1 

E, GN/m2(106p$i)                 Avg 

No. of Spec. (No. of HeatsI 

Poitton'i Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Min 
No. of Spec. (No. of Heats) 

NTS. MN/m2 (ksi)                   Avg 
W^ =                                      Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avj 
Min 

Std   DeviaMon 

399      (57.9) 437    (63.4) 512    (74.2) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

287      (41.6) 311    (45.1) 382    (51.0) 

Ek>ng, percent                         Avg 
Min 

4.8 8.3 7.0 

RA, percent                           Avg 
Min 

No. of Spec  (No of Heats) 

4 

2          (1) 

7 

2         (1) 

8 

2        (1) 

E, GN/m2{106psi)                 Avg 
Mm 

No  of Spec. (No. of Heats) 

Poitson's Ratio 

Wori< Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K^ "                                        Min 
No of Spec. (No. of Heats) 

NTS, MH/m2 (ksi)                   Avg 
K, =                                      Mm 
No of Spec. (No. of Heats) 

Referencw:       90069,90072 UJ< 
4.2.2 12.4(11/76) 
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Alloy Designation: 

TABLE 4.2.2-ME12.S 
2219T81 

PlateWsId Metal 

2219 Aluminum Alloy (Weld Metal) 

Specification: 
Form: 
Thicknea, cm (in.): 
Condition: 

Plata-MIG welded, 2319 Alloy fillw 
1.270 to 2.540 (0.500 to 1.000) 
T81 Plate, tasted as welded 

V-J 

Testing Temperature, K (F) 297 (75) 196    (-108) 77      (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Eking, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No. of Spec. (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K| =                                        Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

278      (40.3) 2«5    (41.4) 372    (54.0) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

172      (25.0) 177    (25.6) 204    (29.6) 

Elong, percent                          Avg 
Min 

5.2 5.2 4.0 

RA, percent                             Avg 
Mm 

No. of Spec, (No. of Heats) 

3 

1 

3 

1 

2 

1 

E, GN/m2 (106 pn)                 Avg 
Mm 

No  of Spec  (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                        Mm 
No  of Spec   (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                         Mm 
Ncf, of Spec   (No of Heats) 

References' 90069 

4.2.2-12.5 (11/76) 
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TABLE 4^^-ME12.6 
2219T81 

Plata Weld Matal 

Alloy Daaignation: 2219 AluKilnum Alloy 'Wild Matal) 

Spacification: 
Form: 
Thicknea, cm (in.): 
Condition: 

Plata-MIG waldad, 2319 Alloy flllar 
1.270 to 2 S40 (0.500 tol.OOO) 
T81 Plata, taitad a< waldad and agad to T81 

Tasting Tamparature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (kii) 

Std Deviation 

TVS, MN/m2 (kti) 

Std. Deviation 

Elong, parcant 

RA, percent 

No  ot Spec, (No. of Heats) 

E, GN/m2(106p$i) 

No. of Spec. (No. ot Heats) 

Poiison's Ratio 

Work Hardening Coef 

Avg 
Mm 

Avg 
Min 

MIn 

A«g 
Min 

Avg 
Mm 

NTS, MN/m2 (ksi) Avg 
Min 

No. of Spec. (No. of Heats) 

NTS. MN/m2 (ksi) Avg 
K^ * Mm 
No. of Spec. (No. of Heats) 

297 (75) 

Tansron, Transverse 

TUS, MN/m2 (ksi) 

Std Deviation 

TVS, MN/m2 (ksi) 

Std. Deviation 

Eking, percent 

Avg 
Min 

Avg 
Min 

Avg 
Min 

RA, percent 

No of Spec  (No. of Heats) 

E, GN/m2(106psi) 

No of Spec  (No. of Heats) 

Poisun's Ratki 

Work Hardening Coef 

A«g 
Min 

Avj 
Mill 

NTS, MN/m2 (ksi) Avg 
Mm 

No. of Spec, (No. of Heats) 

NTS, MN/fn2 (ksi) Avg 
K, - Mm 
No of Spec. (No. of Heats) 

Rafar«icas:     90009 

330      (47.8) 

262      (38.0) 

3.0 

2 

1 

196    (-108) 

357    (51.8) 

276    (40.0) 

3.0 

2 

1 

4.2.2-12.6(11/76) 

77      (-320) 

450    (65.2) 

323   (46.8) 

4.8 
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TABLE 4.2i-12.7 
2219-T87 

Plata-Wdd Matal 

Alloy Da$ignation: 2219 Aluminum Alloy (Weld Mml) 

Spacif ication: 
Form: 
Thicknosi, cm (in.): 
Condition: 

Piats^lG vMkM, 2319 Alloy filler 
1.270 to 2.540 (0.500 to 1.000) 
T87 Plata, tastad ai waldad 

o 
Tasting Temperatura, K (F) 297 (75) 196    (-106) 144    (-200) 77      (-320) 20      (-423) 

Tantton, Longitudinal 

TUS, IMN/m^ (ksi)                   Avg 
Mm 

Std   Deviation 

282      (40.9) 
259      (37.5) 

285    (41.4) 
285    (41.3) 

310    (45.0) 
308    (44.7) 

393    (57.0) 
365    (53.0) 

427    (61.9) 
425    (61.6) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Sid. Deviation 

170      (24.6) 
118      (171) 

172    (25.0) 
163    (23.6) 

196    (28.4) 
189    (27.4) 

204    (29.6) 
153    (22.2) 

268    (38.8) 
267    (38.7) 

Elong, parcent                          Avg 
Mm 

5.2 
3.0 

4.5 
3.5 

5.3 
5.0 

7.6 
3.0 

4.0 
3.5 

RA, percent                              Avg 
Mm 

No. of Spec. (No. of Heats) 

25.7 
6          (2) 2        (1) 2        (1) 

18.3 
8        (2) 2        (1) 

E, GN/m2(106p$i)                 Avg 
Mm 

No of Sf^ec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =  13.2                               Mm 
No of Spec. (No. of Heats) 

249    (36.1) 

1 

299    (43.3) 

1 

NTS, ,flN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

279      (40.4) 287    (41.6) 390    (56.6) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

172      (25.0) 192    (27.8) 201    (29.2) 

Elong, percent                          Avg 
Mm 

5.2 6.2 3.5 

RA, percent                              Avg 
IViin 

No  of Spec  (No. of Heats) 2          (1) 2        (1) 
2 

2         (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No o» Spec. (No. of Heats) 

Poison's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K| =                                        Mm 
No of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec. (No of Heats) 

'i. 

Refarartcas:     76455, 90069, 90184 
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Alloy D«ignation: 

TABLE 4^^-ME12.8 
2219T87 

Plat* W*ld M(tal 

2219 Aluminum Alloy (Wild Matal) 

Specification: 
Form: 
Thicknas, cm (in.): 
Condition: 

Plata-MIG waktod, 2319 Alloy filler 
1.270 to 2.S40 (0.500 to 1.000) 
T87 Plata, tastad as vyaldad and haat traatad to T87 

O 

Tatting Temparaturs, K (F) 297 (76) 195    (-108) 77      (-320) 

Tension, Longitudinal 

TUo, MN/m2 (k»i)                   Avg 
Mm 

Sid  Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                              Avg 
Min 

No. of Spec. (No. of Heats) 

E, GN/m2(106psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson 1 Ratio 

Work Hardening Coef 

NTS, iyiN/m2 (ksi)                   Avg 
Kt =                                        Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No. of Spec. (No, of Heats) 

TenSMin, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

324      (47.0) 341    (49.5) 426    (61.7) 

TVS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

234      (34.0) 239    (34.6) 272    (39.4) 

Etong, percent                          Avg 
Min 

3.5 3.0 3.2 

RA, percent                             Avg 
Min 

No of Spec  (No. of Heats) 

2 

2           (11 

2 

2        (1) 

2 

2        (1) 

E, GN/m2 (106 psi)                 Avg 
Min 

No  of Spec  (No. of Heats) 

Poition's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Mm 
No  of Spec   (No  of Heats) 

^ 

Rafarancai:      90069 

4.2.2-12.8(11/76) 
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Alloy Daignation: 

TABLE 4.^2-ME12.9 

2219 Aluminunn Alloy (Weld MattI) 

2219T87 
Plata-Wald Maul 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Plats-TIC welded, 2319 tiiio. 
1.270 to 2.540 (0.500 to 1.000) 
T87 Plata, tested as welded 

Testins Temperature, K (F) 297 (76) 195    (-108) 144    (-200) 77      (-320) 20      (-423) 

Tension. Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Min 

Sid   Deviation 

276      (40.0) 
172       (25.0) 

283    (41.0) 
279    (40.5) 

301    (43.6) 
277    (40.2) 

409    (69.3) 
383    (55.5) 

TVS, MN/m2 (ksi)                   A»g 
Min 

Std. Devation 

163      (23.8) 
108      (15.8) 

171    (24,8) 
165    (2'ifx)) 

181    (26.2) 
170    (24.6) 

192    (27.8) 
162    (23.5) 

Elong, percent                          Avg 
Mm 

6.5 
4.0 

4.5 
40 

4.9 
3.0 

9.5 
4.0 

RA, percent                              Avg 
Mm 

No. of Spec. (No. of Heats) 

25.6 
22.2 

8          (3) 2        (1) 4         (1) 

22.1 
19.8 

9        (3) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

NTS, MN/m2 (ksi)                   Avg 
K, =      13.2                           Min 
No. of Spec. (No. of Heats) 

266      (38.6) 

1 

281    (40.7) 

1 

323    (46.8) 

1 

fMTS, MN/m2 (ksi)                   Avg 
K, =-                                         Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

276       (40) 386    (56) 462    (67) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

138      (20) 172    (25) 193    (28) 

Eking, percent                          Avg 
Mm 

8 9 11 

RA, percent                             Avg 
Mm 

No. of Spec  (No. o* Heats) 1 1 1 

E. qN/m2 (lO^psi)                 Avg 
Mm 

No Ol Spec. (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                         Mm 
No  of Spec. (No. cf Heats) 

NTS, WN/m2 (ksi)                   Avg 
K, -                                         Mm 
No  of Spec, (No. of Heats) 

u 

Heferanoas:   62292, 76455, 87195, 90184 

mmmm HMiiliiMiiiiiiHiiiiiiiiia 
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o Alloy Deugnation: 

Spwification: 
Form. 
Thicknass, cm (in.); 
Condition: 

TABLE 4.2.2-ME12.10 

2219 Aluminum Alloy (W«a Mtil) 

Plats-TIG wakM, no fillw 
1.270 to 2.540 (0.SOO to 1.000) 
TS7 Plata, tattad at MMldad 

Z219T87 
Plata-Wald Matal 

Tatting Tamparatura, K (F) 

J 

Tantion, Longitudiul 

TUS. MN/m2 (kti) 

Std. Deviation 

TYS, MN/m2 (kti) 

Std. Deviation 

Eking, parcant 

RA, percent 

No  of Spec. (No. of Heats) 

E, GN/m2 (106 pti) 

No. of Spec. (No. of Heats) 

Poinon't Ratio 

Work Hardening Coef 

NTS, MN/ir ' (kti) Avg 
K| = Min 
No of Spec. (No. of Heats) 

Avg 
Mm 

282 
249 

(40.9) 
(26.1) 

Avg 
Mm 

141 
102 

(20.4) 
(14.8) 

Avg 
Min 

12.9 
5.0 

Avg 
Mm 

8 

21.3 
12.9 

(3) 

Avg 
Mrn 

66 

2 

(9.5) 

(1) 

0.33 

NTS, MN/m2 (kti) Avg 
Kt- Mm 
No. of Spec. (No of Heats) 

Tantion, Trantverie 

TUS, MN/m2 (kti) Avg 
Min 

Std. Deviation 

TYS. MN/m2 (kti) Avg 
Mm 

Std  Deviation 

Eking, percent Avg 
Min 

RA, percent Avg 
Mm 

No of Spec. {No. of Heats) 

E, GN/m2 (106 pti) Avg 
Min 

No of Spec  (No. of Heats) 

Pl9»on't Ratio 

Work Hardening Coef 

NTS, MN/m2 (kti) Avg 
K^ = Min 
No  of Spec. (No. of Heats) 

NTS, MN/m2 (kti) 

"t 

Avg 
Mm 

297 (75) 

No  of Spec. (No. of He?ts) 

Refaranca:     76465, 84318, 89983 

77      (-320) 

387 (56.2) 
274 (39.7) 
46.3   (6.72) 

181 (26.3) 
148 (21.4) 
27.6   (3.99) 

12.7 
6.5 

21.7 
13 

10      (3) 

76.5   (11.1) 

2        (1) 

0.20 

20      (-423) 

461    (66.8) 
432    (62.6) 

246    (35.5) 
213    (30.9) 

4.0 

9 

4 (2) 

67.6   (9.8) 

2        (1) 

0.36 

i;.^ 
4.2.2 12.10(11/76) 
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TA3LE 4.2.2-Mei3 

2219T87 
Plate 

Alloy Designation:      2219-T87 Aluminum Alloy 

Spacification. MIL-A-8920A, ASTM B209 
Form: Plate 
Thickness, cm (in.): 2.541 to 5.080 (1.001 to 2.000) 
Condition; T87 

KJ 

Testing Temperature, K (F) 297 (75) 195 (-108) 144 (-200) 77 (-320) 20 (-423) 

Tension, Longitudinal 

TUS, MN/.n' (Ksi)                    Avg 
Min 

Sia  Deviaiion 

469 
448 
15.2 

(68.0) 
(65.0) 
(2.20) 

536 (77.7) 573 (83.1) 596 
573 
19.2 

(86.4) 
(83.1) 
12.79) 

695 
680 
10.7 

(100.8) 
(98.7) 
11.56) 

TYS. MN/m2 (ksi)                    Avg 
Mm 

Sid   Devidtion 

383 
361 
16.0 

(55.6) 
(52.4) 
(232) 

433 (62.S) 475 (68.9) 469 

22.f 

(68.0) 
(64.0) 
(3.26) 

510 
496 
9.5 

(74.0) 
(71.9) 
(1.38) 

Elong, percent                          Avg 
Mm 

11.2 
10 

14 13 14 
10.5 

13.4 
7.5 

RA, percent                              Avg 
Mm 

No  of Spec   (No  ot Heats) 10 (4) 3 (1) 3 (1) 10 (4) 10 (4) 

E, GN/m2(106psi)                 Avg 
Min 

No  of Spec   (No. of Heats) 

67.7 
65.5 

5 

(9.82) 
(9.50) 

(i) 

75.2 
73.1 

5 

(10.9) 
(10.6) 

(1) 

7/.2 
73.7 

3 

(11.2) 
(10.7) 

(1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, = 10                                   Mm 
No. of Spec. (No. of Heats) 

480 
478 

2 

(69.6) 
(69.4) 

(1) 

561 
548 

2 

(81.4) 
(79.5) 

(1) 

601 
598 

2 

(87.2) 
(86.7) 

(1) 

NTS, MN/m2 (ksi)                    Avg 
Kt = 21.6                               Mm 
No of Spec. (Mo. of Heats) 

363 

3 

(52.6) 

(1) 

405 

3 

(58.7) 

(1) 

396 

3 

(57.4) 

(1) 

449 

3 

(65.11 

(1) 

455 

3 

(66.0) 

(1) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

St;l   Deviation 

467 
444 
149 

(67.8) 
(644) 
(2 16) 

518 (75.2) 540 (78.4) 585 
547 
20.9 

(84.9) 
(79.4) 
(3.04) 

683 
659 
17.4 

(99.0) 
(95.6) 
(2.53) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

St i   Deviation 

381 
353 
18 5 

(55.2) 
(51.2) 
(2 60i 

424 (61.5) 444 (64.4) 459 
433 
21 7 

(66.6) 
(62.8) 
(3.15) 

498 
478 
18.5 

(72.2) 
(69.4) 

(2.68) 

Elong, percertt                          ^,vg 
Mm 

9.4 
80 

8.5 9 10.6 
7.0 

10.6 
6.3 

RA, percent                                Avg 
Mm 

No  o! Spec  (No  of Heats) 13 

16 

(5) 3 (1) 3 (1) 13 

18 

(6) 14 

22 
19 

(6) 

E, GN/m2 (106 psi)                 Avg 
Mm 

N(j  of Spec. (No. of Heats) 

70.3 
69 5 

4 

(10.2) 
1101) 
(1) 

75.8 
724 

5 

(11.0) 
(10.5) 
(1) 

78.6 (11.4) 
(10.9) 

(1) 

Poisaon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, '   10                                 Mm 
No  ^f Spec   (No of Heats) 

448 
414 

2 

(65.0) 
(60 1) 
(1) 

536 
494 

2 

(77.8) 

(1) 

545 
514 

I 

(79.1) 
(74.6) 
(1) 

NTS, MN/m2 (ksi)                    Avg 
K, '   21.6                              Mm 
Nc  of Speg. (No. of Heals) 

350 

3 

(50.8) 

(1) 

364 (52.8) 

(1) 

356 

3 

(51.7) 

(1) 

396 

3 

(57.b) 

(1) 

378 

3 

(54.8) 

(1) 

i ) 

References:    64658, 84319, 90180 
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O 
Alloy Designation: 

Spscification: 
Form: 
Thickness, cm (in.): 
Condition: 

TABLE 4.2.2-ME21.2 

2219 Aluminum Alloy (Weld Mtil) 

Plate-EB welded. 2319 Alloy filler 
Over 5.080 (2.000) 
T87 Plate, tested as welded 

2219T87 
Plau-Weld Metal 

O 

Testing Tempefature, K (F) 297(76) 77 (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

236      (34.2) 
132      (19.2) 

361 
254 

(62.3) 
(36.8) 

TVS, MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

132      (19.1) 
116      (16.8) 

172 
145 

(24.9) 
(21.0) 

Elong, percent                          Avg 
Min 

RA, percent                            Avg 
Mm 

No. of Spec. (No. of Heats) 10        (1) 6 (11 

E, GN/m2 (106 pu)                 Avg 
Min 

No. of Spec. (No. of HeatsI 

745     (10.8) 
63.4     (9.2) 
6          (1) 

84.1 
77.9 
4 

(12.2) 
(11.3) 
(1) 

Poisson's Ratio 

Work Hardening Coef 

tri,, MN/m2 (ksi)                   Avg 
Kt =                                        Min 
No. of Spec. (No. of Heats) . 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, Mr .n2 (ksi)                   Avg 
Min 

Std  Deviation . 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

Eking, percervt                          Avg 
Min 

RA, percent                            Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2(106p«)                 Avg 
Min 

No of Spec. (No. of HeatsI 

Poisson's Ratio 

Wotit Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
Kt -                                      Min 
No. of Spec  (No. of Heats) 

NTS, MN/m2 (kt-)                   Avg 
K, =                                         Mm 
No of Spec. (No. of Heats) 

Rafarancas:       88109 

/5.2.2-21.2 (11^76) 
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TABLE4.2.2-ME21.3 
2219Ag8d 

Plata-Weld Matal 

Alloy Designation: 2219 A' iminum Alloy (Weld Matal) 

Specification: 
Form; 
Thickness, cm (in.): 
Condition: 

Plata-EB waktod, 2319 Alloy filler 
Over 5.080 (2.000) 
T87 Plata, tested as welded and aged at 436 K (325 F) 24 hr. 

Testing Temperature, K (F) 297 (75) 77 (-320) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

288      (41.8) 
161       (23.4) 

416 
349 

(60.2) 
(50.6> 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

187      (27.1) 
163      (23.6) 

2S4 
242 

(36.9) 
(35.1) 

Elong, percent                          Avg 
Min 

RA, percent                              Avg 
Min 

No  of Spec. (No. of Heats) 8          (1) 5 (1) 

E, GN/m2 (106 pjj)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

74.5     (10.8) 
73.1      (10.6) 
4          (1) 

81.3 
80.0 
3 

(11.8) 
(11.6) 
(1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Min 
No. of Spe-:   (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Min 
No of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                             Avg 
Min 

No. of Spec  (No. of Heats) 

E, GN/m2 ,106 psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mr, 
N(.   of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                         Mm 
No of Spec  (No of Heats) 

References:     88109 
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TABLE 4.2J-ME14 I 

o 
Alloy Oaignation:     2219-T87 Aluminun) AMoy 

Specification: MtL-A 8920A, ASTM B209 
Form: Plata 
Thickness, cm (in.): ZS41 to S.080 (1.001 to 2.000) 
Condition: T87 

Testing Temperature, K (Fl 297      (76)     ! 77        (-320) 20 (-423) 

Tension, Short Transverse 

TUS. iVIN/m2 (ksi)                    Avg 
Min 

3ld  Deviation 

441      (64) 523      (75.9) 544 (78.9) 

TVS, MN/m2 (ksi)                    Avg 
MIn 

Sid- Deviation 

■<74      (54.3) 524      (76.0) 532 (77.1) 

Elong, percent                         Avg 
Min 

4.3 
(1) 

2.7 
(1) 

1.3 
(1) 

RA. percent                             Avg 
Min 

No  of Spec  (No. of Heats) 

E. GN/m2(106psi)                 Avg 
Min 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                      Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Min 
No. of Spec  (No. ol Heats) 

References:     6''.658 

4.2.2-14 (11/74) 
13J< 

mtmtm """""^'—'^-*»—-■■—■ "——' ..-m-^.-...-..—^^.■. .-^-..........   iimiiiiiiaiifinriir--^—^"—ui^iMMm^^.:.^^ 

http://www.abbottaerospace.com/technical-library


SSSEBStSS^' "'gBjyw«i^|»JJi>i^ lij!VWiii|)ll..iJ.|tiL.aH,Plpl^J^yB> 

2219 T87 
Plate 

TABLE 4.2.2 ME15 

Alloy Dwianation: 221910' Aluminum Alloy 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

MIL A-8320A, ASTM B209 
Plate 

2.541 tc 5.080 (1.001 to 2.000) 
T87 

•■_y 

Testing Temperature, K (F) 297 (75) 77 (■320) 20 (-423) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No. of Spec. (No. of Heats) 

Ec, GN/m2 (106 psi) 

No. of Spec. (No. of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No of Spec. (No. of Heats) 

Ec,GN/m2(106psi) 

No of Spec. (No. of Heats) 

Shear<a) 

SUS, MN/m2 (ksi) 

No. of Spec. (No. of Hoats) 

G, GN/m2(106psi) 

No. of Spec. (No. of Heats) 

Impact, Charpy V 

Long., Nm(ft-lb) 

Avg 
Mm 

Avg 
Mm 

Avq 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

No  of Spec. (No, of Heats) 

Trans.. Nm(ft lb) 

No. o! Spec. (No. of Heats) 

Fracture Toughness!^' 

K|cMN/m3/2(|<sj/jn.) 

Orientation. 
No. of Spec. (No. of Heats) 

Avg 
Mm 

Avg 
Min 

K|E, MN/m3/2(|„i/jn.) Avg 

(from PTSC spec.XT  - S )Mm 
No. of Spec. (No. of H-sits) 

References:    84319, 84320 

40.3     (36.9) 
,39,2      (35.9) 

6        (4) 

i5.5     (41.6) 
44 3      ''0.5) 

6        (3) 

48.2     (44.3) 

469      (42,9) 
5        (2) 

(a) Indicate specimen design and orientatkin for shear specimens: 
(b) Indicate specimen design for K|Q data: 

134 
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TABLE 5.2.2-ME15.1 
2219-T6E46 
Plat* 

O 
Alloy 0«ignatk>n: 

Spbcification: 
Form; 
Thidtnaa, cm (in.): 
Condition: 

2219-T6E4« 

Plata 
2.541 to 5.080 (1.001 to 2.000) 
T6E46 lAgad «'-om T42 condition of 460 K (360 F). 12 hr ] 

o 

Testing Temperatura, K (F) 297(75) 77      (-320) 20      (-423) 

Tension, Longitudinal 

TUS, MN/m2 (i^u                   Avg 
Min 

Std. Deviation 

TVS, MN/m? (ksi)                   Avg 
Mm 

Std. Deviation 

Elong, percent                          Avg 
Min 

RA, percent                              Avg 
Mm 

No. of Spec. (iJo. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No, of Spec. (No. of Heats) 

Poisson's Ratio 

WotV Hardening Coaf 

NTS. MN/m2 (ksi)                   Avg 
Kj =                                         Min 
No. of Spec. (No. of Heats) 

NTS. MN/m2 (l(si)                   Avg 
Kf ■                                      Mm 
No. of Spec. (No. of Heats) 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

442      (64.1) 
437      (63.4) 

541    (78.5) 
530    (76.7) 

671    (97.3) 
665    (96.5) 

TVS. MN/m2 (kii)                   Avg 
Min 

Std. Deviation 

301      (43.7) 
296      (43.0) 

3S2    (61.1) 
340    (49,3) 

403    (58.4) 
388    (56.3) 

Elong. percent                          Avg 
Min 

17.3 
16.0 

20.3 
19.0 

16.7 
15.0 

RA, percent                              Avg 
Min 

No. of Spec. (No. of Heats) 3          (1) 3        (1) 3        (1) 

E. GN/m2 (V06 pit)                Avg 
Min 

No of Spec. (No. of Heats) 

Poi>K>n's Ratio 

Work Hvdening Coaf 

NTS, MN/m2 (ksi)                   Avg 
K,-                                         Mm 
No of Spec. (No. of Heats) 

NTS. MN/m2 (kii)                   Avg 
K, -                                         Min 
No of Spec. (No. of Heais) 

References:     58761 
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TABLE 4.2.2-ME16.2 
2219T62 
Plat* 

Alloy Designation: 2219-T62 

Spacification: 
Form; 
Thicknan, cm (in.): 
Condition: 

Plata 
2,541 to S.080 (1.001 to 2.000) 
T62 

Testing Temperature, K (F) 297 (75) 77      (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

Elong, percent                        Avg 
Min 

RA, percent                            Avg 
Min 

No- of Spec. (No. of Heats) 

E, GN/m2(106psi)                 Avg 
IVIin 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K| =                                        Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksil                   Avg 
Kt =                                        Mm 
No  of Spec. (No. of Heats) 

Tension. Transverse 

TUS, iVIN/m2 (ksi)                    Avg 
Min 

Std. Deviation 

423      (61.3) 523    (75.9) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

2a2       (42.3) 330    (47.9) 

Elong, percent                          Avg 
Min 

12.0 14.0 

RA, percent                             Avg 
Min 

No. of Spec  (No. of Heats) 1 1 

E, GN/m2 (106 p«)                 Avg 
Mm 

No of Spec. (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, fVIN/m2 (ksi)                   Avg 
Kj =    6.3                               Mm 
No  of Spec  (No. of Heats) 

494       (71.6) 

1 

603    (87.5) 

1 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec. (No  of Heats) 

References:       9(X)84 
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TABLE 4.2.2-ME16.3 
Z219T861 

Pl«t»-W*ld M«UI 

Alloy Dwignation: 2219 Aluminum Alloy (WWd Mill) 

Specification: 
Form: 
ThicknaM, cm (in.): 
Condition: 

Plata^lG waidad. 2319 Alloy fillar 
2.641 to 5.080 (1.001 to 2.000) 
T861 Plata, taitad a> wMWad 

Tasting Tamperatura, K (F) 

u 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Tension, Longitml nai 

TUS, MN/m2 (k;,;. 

Std Deviation 

TVS, IVIN/m2 (kti) 

Std. Do>';ation 

Eking, percent 

RA, percent 

No  of Spec. (No. of Heats) 

E, GN/m2(106p«) 

No. of Spec  (No. of Heats) 

Poition'i Ratio 

Woik Hardening Coaf 

NTS, MN/m2 (ksi) Avg 
K| = Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (kti) 
Kt- 
No. of Spec. (No. of Heats) 

Tension, Trantvarse 

TUS, MN/m2 (ksi) 

Std. Deviation 

TVS, MN/m? (kti) 

Std Deviation 

Ek>ng, percent 

RA, percent 

No. of Spec. (No. of Heats) 

E, GN/m2 (106 pa) 

No. of Spec. (No. of Heats) 

Poition't Ratio 

Work Hardening Coef 

NTS, MN/m2 (kti) Avg 
K| " Min 
No of Spec. (Nc. of Heats) 

HTS. MN/m2 (tsi) Avg 
K, - Min 
No of Spec. ;NO. of Heats) 

Rafarencat:     90072 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

297(75) 

225      (32.7) 

185      (2S.8) 

2.0 

196    (-106) 

281    (40.8) 

172    (26.0) 

4.0 

16 

77      (-320) 

36«    (61.7) 

193    (28.0) 

3.6 

10 

1 

4        (-462) 

411    (69.6) 

277    (40.2) 

2.5 

10 

:i7^ 
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TABLE 4.2.2-ME16 

Alloy Designation:      2219T81 Aluminum Alloy 

Specification: MIL A 8920A, ASTM B209 
Form: Plate 
Thicknea, cm (i.i.): Over 5.080 (2.000) 
Condition: T81 u 
Testing Temperature. K (F) 297       (75) 77         (-3i0) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                   Avg 

Min 
Std  Devidtion 

445      (64.5) 576       (83.5) 

TYS. MN/m2 (ksl)                    Avg 

Min 
Std   Deviation 

348      (50.5) 436      (63.3) 

Elong, percent                        Avg 
Min 

0 10 

RA  percent                              Avg 
Min 

No  ot Spec- (No. of Heats) 

16 17 

E, GN/m2(10Spsi)                 Avg 
Min 

No. of Spec. INo. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No  of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K| =                                        Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Devuilion 

440       (63.9) 511       (74.1) 

TYS, MN/m2 (ksi)                    Avg 
Min 

Std. Deviation 

337       (48.9) 399      (57.9) 

Elong, percent                         Avg 
Min 

6 3 

RA, percent                             Avg 
Min 

No. of Spec  (No. of He-.ts) 

9 7 

E, GN/m2(106psi)                 Avg 
Mm 

No of Spec. (No of Heats) 

Poisson's Ratio 

WorV Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kj =                                         Mm 
No of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
^^lo  ot Spec. INo. of Heats) 

References:   62292 
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2219T81 
Plate 

TABLE 4.2.2 ME17 

Alloy Ouignation:     2219-T81 Aluminum Alloy 

Specification: MIL A 8920A, ASTM B209 
Form: Plate 
Thickness, cm (in.): Over 5.080 (2.000) 
Condition: T81 

Testing Temperature, K (F) 297 (75) 77        (320) 

Tension, Short Transverse 

TUS, MN/m2 (ki<)                    Avj 

Std   Deviation 

402 (58.3) 487      (70.6) 

TYS. MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

335 (48.6) 382      (55.4) 

Elong, percent                          Avg 
Mm 

3 

RA, percent                             Avg 
Mm 

No  of Spec   (No  ol Heats) 

8 
11) 

3 
(1) 

E, GN/m2 (106p$ij                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No. of Spec. (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                        Mm 
No. of Spec. (No of Heats) 

References: 62292 
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TABLE 4.2.2-ME18 
2219T87 
Plit* 

Alloy Dnignation:      2219-T87 Aluminum Alloy 

Specification: MIL A-8920A, ASTM B209 
Form: Plata 
Thicknaa, cm (in.): Ovar 5.080 (2.000) 
Condition: T87 

Testing Temperature, K (F) 297      (75) 77         (-320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (Icsi)                   Avg 
Mm 

Std  Deviation 

472      (68£) 
455       (66.0) 
n.9     (1.72) 

591     (85.7) 
560     (81.2) 
21,1    (3.06) 

676    (98.1) 
576    (83.6) 
47.9   (6.95) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

383     (66.6) 
368     (53.4) 
10.8    (1.56) 

466     (67.6) 
426     (62.1) 
23.8    (3.45) 

612    (74.3) 
490    (71.0) 
28.8   (4.18) 

Elong, percent                           Avg 
Mm 

9.7 
6.3 

10.9 
5.8 

10.4 
4.7 

RA, percent                             Avg 
Mm 

No  of Spec. (No. of Heats) 

19 
15.1 

n     (3) 

23.1 
19 

10       (3) 

15.9 
13.4 

10      (3) 

E, GN/m2(106p$i)                 Avg 
Min 

No of Spec. (No. of Heats) 

73.8     (10.7) 
70.3     (10.2) 
4           (1) 

92.4    (13.4) 
73.8    (10.7) 
3        (1) 

80.0 (11.6) 
73.1 (10.6) 
2        (1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, = 10                                   Min 
No. of Spec. (No. of Heats) 

461      (66.8) 
441       (63.9) 

5        (1) 

547      (79.3) 
517       (75.0) 

5         (1) 

586      (85.0) 
556      (£U.6I 

5        (1) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No  of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

470      (68.1) 
443       (64.3) 
11.1      (1.61) 

585    (84.8) 
554    (80.4) 
15.9   (2.31) 

664    (96.3) 
595    (86.3) 
39.7   (5.76) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std- Deviation 

382       (55.4) 
370      (53.7) 
7.0       (1.02) 

451    (65.4) 
427    (61.9) 
15.7   (2.27) 

491    (71.2) 
474    (68.8) 
20.2   (2.93) 

Elong, percent                          Avg 
Min 

8.3 
50 

9.1 
4.7 

8.6 
48 

RA, percent                             Avg 
Min 

No. of Spec  (No. of HeatsI 

13.2 
9.6 

10        (3) 

15.9 
9 

11      (3) 

12.5 
11.1 

10      (3) 

E, GN/m2(10Sp!i)                  Avg 
Mm 

No. of Spec  (No of Heats) 

75.8     (11.0) 
73.8     (10.7) 
3          (1) 

83.4   (12.1) 
67.6   (S.8) 
4        (1) 

70.3   (10.2) 
64,8   (9,4) 
3        (1) 

Poisson's Ratio 

Work Hwdening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =  10                                  Mm 
No  of Spec   (No. of He,>ts) 

384      (55.7) 
.-i56       (51.7) 

5         (1) 

435      (63.1) 
4C4       (586) 

5        (1) 

452      (65.5) 
438       (636) 

5         (1) 

NTS, MN/m2 (ksi)                   Avg 
Kt =                       ,•                 Mm 
No of Spec. (No. of Heats) 

o 

References:   64658, 84319, 93338 
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221B-TS7 

TABLE 4.2.2-ME19 

<J> 

Alley OwignatkHi:     2219-T87 Aluminum Alloy 

Specifkation: MIL-A-8920A. ASTM B2(» 
Form: PtMa 
ThidciMn. cm (in.): Ovar 6.080 (2.000) 
Condition: r37 

Tatting TempBrature, K (F) 297 (76) 77       (-320) 20        (-423) 

Tension, Short Transvena 

TUS. MN'm2 (kti)                    Avg 
Min 

Std   Deviation 

472 
445 

(68£) 
(64.6) 

533   (773) 
459   (66.6) 

646    (79.1) 
4/,9    (65.1) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

376 
376 

(54£) 
(54.4) 

452   (66.6) 
413   (59.9) 

483    (70.0) 
480    (69.6) 

Etong, parcent                         Avg 
Min 

7.8 
7.0 

RA, percent                              Avg 
Mm 

No  of Spec. (No, of Heats) 4 

7.4 
6.7 

(2) 

5.5 

3       (2) 3        (2) 

E, GN/m2(106psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

72.4 
70.3 
4 

(10.5) 
(10.2) 
(1) 

64.1 (9.3) 
55.2 (8.0) 

2        (1) 

Poisson'j Ratio 

Worfc Hardening Coef 

NTS, UN/m2 (ksi)                   Avg 
K, = 10                                  Min 
No. of Spec. (No. of Heats) 

283 (41.1) 

(11 

322      (46.7) 

(1) 

362      (52.S) 

(1) 

NTS, MN/m2 (ksi)                   Avg 
K< =                                      Min 
No of Spec. (No. of Heats) 

* j* 

References: 64658 ,93338 
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TABLE 4.2.2-ME20 

Alloy Oosignation:    2219-T87 Aluminum Alloy 

Results of Boeing program to determine design allowable properties 
Form-. Sheet and Plate 
Thickness, cm (in):  0.081 to 10.2 10.032 to 4.001 
Condition: T87 

u 
Testing Temperature, K (Fl 297 (75) 77 (-320) 20 (-423) 

Tension, Longitudinal 

TUS, MN/m2 Iksi)                  Avg 
99% P, 95% C, F,u(aT 

474 
443 

(68.7) 
(64.3) 

578 
537 

(83.8) 
(77 9) 

685 
625 

(99.3) 
(90 51 

TYS, MN/m2 (ksi)                    A»g 
99% P, 95% C, F,y(<'T 

391 
354 

(56.7) 
(51-4) 

454 
410 

(65.9) 
(594) 

498 
454 

(72.2) 
(65.8) 

Eloiig, percent                           Avg 
Mm 

RA, percent                               Avg 
Mm 

^')  (M Spec   (No  ol Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt =                                           Mm 
No  of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                           Mm 
No. of Spec. INo. of Heats) 

Tension, Transverse 

476 
445 

(69.0) 
(646) 

585 
543 

(84.8) 
(78.7) 

692 
649 

(100.4) 
(94.1) 

TUS, MN/m2 (ksi)                    Avg 
?'9% P, 95% C, F^/Jl 

TYS, MN/m2 (ksi)                    Avg 
99% P, 95% C, F,y(Jl 

388 
350 

(56.2) 
(50 7) 

454 
412 

(65.9) 
(59.8) 

495 
446 

(71.8) 
(64.7) 

Elong, percent                         Avg 

RA, percent                               Avg 
Mm 

No. (if Spec,  (No  of Heato) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec. (No  of Heatsl 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (kiO                  Avg 
K, =                                          Mm 
No  of Spec   (No. of Heats) 

NTS, MN/m2 (ksi)                  Avg 
Kt -                                        Mm 
rio  of Spec   (No. of Hfcals) 

References:     84319 

(a)   "A" values corresponding to 99 percent probability, 95 percent confklence level. 

4.2.2-20(11/74) 

14^' 

L ^^^H^jIgHyjIglij 

http://www.abbottaerospace.com/technical-library


.MJIIR.1.111111*1 II III u 

«p>>~ 

TABLE 4.2.2-ME21 

2219T87 
Plata 

U 
Allov Daaigntion: 2219-T87 Aluminum Alloy 

Spacification: 
Form: 
Thicknaa, cm (In.)' 
Condition: 

MIL-A-8920A, Ai>TM B209 
Plata 
Ovar 5.080 (2..i00) 
T87 

Testing Tamparature, K (F) 

o 

ComprMiion, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No. of Spec. (No. of Heats) 

Ec.GN/m2(106p(i) 

No. of Spec. (No. of Heats) 

Compfettion. Transvarie 

CYS, MN/m2 (ksi) 

No. of Spec. (No. of Heats) 

Ec.GN/m2(106psi) 

No of Spec. (No. of Heats) 

Shearl») 

SUS, MN/m2 (ksi) 

No. of Spec. (No. of Heats) 

G, GN/m2(106psi) 

No. of Spec. (No. of Heats) 

Impact, Charpy V 

Long., Nm(ft-lbl 

Avg 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

No. of Spec, (No. of Heats) 

Trans.. Nm(ft-lb) 

No. of Spec. (No. of Heats) 

Fracture ToughnessIM 

K|cMN/m3/2(ksiyin.) 
Bend Specimens 
Orientation   T  - S 
No. of Spec. (No. of Heats) 

K|cMN/m3/2(ksi/in.) 
Compact Specimens 
Orientation T - S 
No  of Spec  (No. of Heats) 

Min 

Avg 
Mm 

Avg 
Mm 

K|E. MN/m3/2(iisi/in.) Avg 
(From PTSC spec,)(T  - S)Min 
No of Spec  (No of Heats) 

K|E, MN/m3/2(|„j/i„.) Avg 
(From PTSC specK     -    )Min 
No. of Spec. (No of Heats) 

Rafarancas:   84319,93338 

297 (76) 

39.7 
39.6 

28.6 
28,5 

49£ 
43.0 
5 

(36.3 
(362) 

(1) 

(26.2; 
(26.1 

(1) 

(46.3) 
(39.3) 
(3) 

B3.3     (48.7) 
50.3      (46) 
3 (1) 

77        (-320) 20 (-423) 

46.3 
45,5 

(42.4) 
(41.6) 

52.5 
516 

(48.0) 
(47.2) 

2 (1) 2 (1) 

34.3 
34.2 

(31.4) 
(31,3) 

37.2 
36,1 

(34.0) 
(33,0) 

2 (1) 2 (1) 

52.7 
43.6 
6 

(48.2) 
(39.9) 
(2) 

62.7 
59.1 
6 

(66.3) 
(54) 
(2) 

(a) Indicate spaclman design and oriantatkm for tfiaar specimens: 
(b) Indicate spaciman design for K|c data: 

143< 
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TABLE 4.2.2-ME21.1 
2219T81 

Plate Weld Metal 

Alloy Designation: 2219 Aluminum Alloy (Weld Metal) 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Plate-MIG welded, 2319 Alloy filler 
over 5.080 (2.000) 
T81 Plate, tasted as welded 

Testing Temperature, K (F) 297 (75) 77        (-320) 

Tension, Longitudinal 

TUS, MN/m2 (|tsi)                    Avj 

Min 
Sid   Devidtion 

268      (38.9) 31o      (45.7) 

TYS. MN/m2 (ksi)                   Avg 
M.n 

Std. Deviation 

140      (20.3) 164      (23.8) 

^<ong, percent                          Avg 
^'ln 

8 7 

KA, percent                            Avg 
Mn 

No  of Spec  (No. of Heats) 

15 

1 

9 

1 

E, GN/m2 (106 psi)                 Avg 

Ivlin 
No  of Spec, (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                         fvlin 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K^ =                                         Mm 

No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Devidtion 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std- Deviation 

Ek)ng, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No  of Spec, (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Mm 
No, of Spec, (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                         Mm 
No  of Spec, (No. of Heats) 

References:     62292 

114< 4.2.2-21,1 (11/76) 
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o Alloy Daugnation: 

Spacifjcation: 
Form; 
Thicknea, cm (in.): 
Condition: 

TABLE4.2.2-ME21.4 

2219 Aluminum Alloy (W«ld Mrtil) 

Plats-MIG wMl<M, 2319 Alloy fillw 
Ovw 5.080 (2.000) 
T87 Plata, taftad a< waldad 

2219-T87 
Plata-WaM Matal 

u 

Tatting Tamperiitura, K (F) 297 (75) 77 (-320) 

Tantion, Uongitudinal 

TUS, MN/m2 (kti)                   Avg 
Mm 

Std, Deviation 

236      (34.2) 
196      (28.4) 

261 
219 

(37.9) 
(31.7) 

TVS. MN/m2 (kji)                   Avg 
Mm 

Std  Deviation 

139      120.1) 
lie    (16.7) 

171 
152 

(24.8) 
(22.0) 

Elong, parcent                          Avg 
Min 

RA, percant                              Avg 
Mm 

No. of Spec. (No. of Heats) 8          (1) 5 (1! 

E, GN/m2 (106 pji)                 Avg 
Min 

No. of Spec. (No. of Heats) 

71.0     (10.3) 
66.2     (9.6) 
8          (1) 

80.7 
78.6 
5 

(11.7) 
(11.4) 
(1) 

PoitMn't Ratio 

Woric Hardaning Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Min 
No. of Spec. (No. of Heats) 

NTS, IMN/m2 (ksi)                   Avg 
Kj -                                      Min 
No. of Spec. (No. of Heats) 

Tansion, Transversa 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Elong, percent                          Avg 
Min 

RA, per'.»nt                             Avg 
Mm 

No- of Spec. (No. of Heats) 

E, GN/m2 (106 p«)                 Avg 
Mm 

No of Spec. (No. of Heats) 

PoisMn's Ratio 

Wodc Hardaning Coaf 

NTS. MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No. of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec  (No of Heats) 1 lci< 

Rafarancas: 88109 

4.2.2-21.4(11/76) 
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Alloy Designation: 

TAB1.E4.2.2.ME21.5 

2219 Aluminum Alloy (Weld M«tal)   

Specification: 
Form: 
Thickness, cm (in.): 
Conditinn: 

PlatsMIG welded, 2319 Alloy filler 
Over 5.080 (2.000) 
T87 plate, tested as welded and aged at 436 K (325 F) 24 hr. 

References: 88109 

;^[^||W^I.!j|!Ul.ip|iU.lt'?'^MW*w.l 11,111^1 lil^jlj^ 

2219-T87 
Plate Weld Metal 

u 
Testing Temperature, K (F) 297 (75) 77 (-320) 

Tension. Longitudinal 

TUS, MN/m2 (ksl)                    Avg 

Mm 
Std  Deviatio.T 

276      (40.1) 
243      (35.2) 

305 
213 

(44.2) 
(30.9) 

TVS, IMN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

166      (24.1) 
141       (20.4) 

226 
186 

(32.8) 
(27.0) 

Elong, percent                           Avg 
Mm 

RA, percent                            Avg 
Mm 

No  of Spec. (No. of Heats) 4          (1) 5 (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No. of Spec, (No. of Heats) 

66        (9.5) 
58        (8.4) 
4           (1) 

80.0 
77.9 
5 

(11.6) 
(11.3) 
(1) 

Polsson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                    Avg 
Kt =                                      Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                        Mm 
No. of Spec. (No  of HeatS' 

Tension. Transverse 

TUS. MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (k^l)                   Avg 
Mm 

S'd  Deviation 

Elong. percent                          Avg 
Mm 

RA. percent                             Avg 
Mm 

No. of Spec. (No. of Heats) 

E, GN/m2 (106psi)                 Avg 
Min 

No of Spec. (No of Heats) 

Polsson's Ratio 

Work H'jrdening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, =                                        Mm 
Nu  of Spe,. iNo. of Heatsi 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                        Mm 

N<)  of Spe(    'No  of Heats) 

lib 4.2.2-21.5(11/76) 
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TABLE4^^-ME21.6 
2219-T87 

Plat*-W«ld Matal 

o Alloy DMigiMtton: 

Spacification: 
Fonn: 
Thicknta, cm (in.): 
Condition: 

2219 Aluminum Alloy (W«ld Matal) 

Plata^lG wakM, 2319 Alloy fillar 
Ovar 5.080 (2.000) 
T87 Plata, tattad at traldad and agad at 436 K (326 F) 24 hr. 

Tsfting Tamparatura. K (F) 297 (76) 77        (-320) 

Compranion, Longitudinal 

CYS, MN/m2 (kti) Avg 
MIn 

No, of Spec. (No, of Heats) 

Ec, GN/m2(106p«i) 

No, of Spec, (No. of HeatsI 

Comprestion, Tranivarte 

CYS, MN/m2 (kti) 

No, of Spec, (No, of Heats) 

Ec,G^/m2(106pJi) 

No, of Spec. (No. of Heats) 

Shaar(«l 

SUS. MN/m2 (k>i) 

No. of Spec. (No. of Heats) 

G, GN/m2i106pji) 

No of Spec. (No. of Heats) 

Impact, CharpY V 

Long., Nm(ft-lb) 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

No. of Spec. (No. of Heats) 

Trani., Nm(ft-lb) 

No  of Spec. (No of Heats) 

Fracture Toughnegm 

K|c MN/m3/2(ksi/in.) 

Orientation:       - 
No  of Spec. (No. of Heats) 

Avg 
Min 

Avg 
Min 

K|E, MN/m3/2(kii/in.) Avg 
(From PTSC spec.)(     -     )Min 
No. of Spec. (No. of Heats) 

Raferancas:     88109 

33.7 (30.9) 
30.1 (27.6) 
5 (1) 

33.7     (30.9) 
30.7     (28.1) 
4 (1) 

(a) Indicate spaciman detign and oriantatran for ihaar specimanc 
(b) Indicate spaciman design for K|,. data: 

4.2.2-21.6 (11A76) 
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Alloy Daignation: 

TAaLC4.2.2-ME21.7 

2219 Aluminum Alloy (Weld Matil) 

2219-T87 
Platt-Wdd Metal 

Specification: 
Form: 
Thicknea, cm (in.): 
Condition: 

Plata-Puin TIG wald»i, 2318 Alloy fillw 
Over 5.080 (2.000) 
T87 Plata, tasted a> welded 

Testing Temperature, K (F) 297 (75) 77 (-320) 

'''ension. Longitudinal 

TUS. MN'..2(kfi)                    Ayg 
Mm 

Std  ."leviation 

290      (42.0) 
263      (38.2) 

375 
320 

(54.4) 
(46.4) 

TVS, MN/m2 (ksi)                    Avg 
Min 

Std. Deviation 

145      (21.0) 
124      (18.0) 

189 
161 

(27.4) 
(23.3) 

Elong, percent                          Avg 
Min 

RA, percent                           Avg 
Min 

No. of Spec. (No. of Heats) 8          (1) 4 (1) 

E, GN/m2 (;06psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

73.1     (10.6) 
71.0     (10.3) 
8          (1) 

84.8 
82.1 
4 

(12.3) 
(11.9) 
(1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m-2 (ksi)                   Avg 
K, -                                         Min 
No. of Spec. (No. of Heals) 

NTS, MN/m2 (ksi)                    Avg 
K| -                                         Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (ksi)                    Avg 
Min 

Std. Deviation 

Elong, percent                          Avg 
Min 

RA, percent                             Avg 
Min 

No. of Spec  (No. of Heats) 

E, GN/m2 (106 pti)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, '                                        Mm 
No. of Spec, (No. of Heats) 

NTS. IVIN/m2 (ksi)                    Avg 
K, =                                         Mm 
No. of Spec. (No. of Heats) 

References:       88109 
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TABLE4J.2-21.8 
2219-T87 

PtMa-WM MMal 

Alloy DatignMion: 

Specification: 
Form: 
ThickriMt, cm (in.): 
Condition: 

2219 Aluminum Alloy (WaW MMal) 

Plata TIG wakM, ?319 Allov fill*- 
Ovar 6.080 (2.000) 
T87 Plata, taatwJ at waldad and agad at 438 K (32S F) 24 hr. 

Teiting Temperature, K (F)            1     297 (76) 77 (-320- 

Temion, Longitudinal 

337 
231 

(48.9) 
(33.5) 

TUS, MN/mZ (ksi)                   Avg 

Sid  Oeviation 

308      (44.7) 
305      (44.2) 

TYS, MN/m? (ksi)                   Avg 
Mm 

Std. Deviation 

192      (27.8) 
178      (25.8) 

224 
197 

(32.6) 
(28.5) 

Etong, percent                          Avg 
Min 

RA, percent                             Avg 
Min 

No. of Spec. (No. of Heats) 4          (1) 4 (1) 

E, GN/m2(106p$i)               Avg 
Min 

No. of Spec. (No. of Heats) 

77.2     (11.2) 
73.1      (10.6) 
4          (1) 

88.3 
78.6 
3 

(12.8) 
(11.4) 
(1) 

roitson'i Ratio 

VVorit Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                      Min 
No, o' Spec. (No. of Heats) 

Tension, Transverse 

TUS. MN/m2 (ksi)                  Avg 
Min 

Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

Ek>ng, percent                        Avg 
Min 

RA, percent                           Avg 
Min 

No. of Spec. (No. of Heats) 

E, GN/m2(106psi)                 Avg 
Min 

No. of Spec. (No, of Heats) 

Poiston's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No  of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kj =                                         Mm 
No of Spec   (No. of Heats) 

Referancat:    88109 IVJ^ 
4.2.2-21.8(11/76) 
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Allov DwigiHtion: 

Specification: 
Form: 
Thicfcnea, cri (in.): 
Condition: 

TABLE 4.^2-ME21 J 

2219 Aluminum Alloy (Wald MMal) 

2219T87 
PiMa-WtId Matal 

Plata-PulM TIG wakM, 2319 Alloy filtw 
Ov«r 5.080 (2.000) 
T87 Plats, tMtad at iwakM and agKl at 436 K (325 F) 24 hr. 

Testing Temperature, K (F) 297 (75) 77        (-320) 

Compre»»ion, Longitudinal 

CYS. MN/m2 (k>i) Avg 
Mm 

No. ot Spec. (No. of Heals) 

Ec,GN/m2(106pji) 

No. of Spec. (No. of HedtsI 

Compre«ion, Tran$verte 

CYS, MN/m2 (ksi) 

Avg 
Min 

Avg 

Avg 
Mm 

No. of Spec. (No. of Heats) 

Ec, GN/m2(ia6pji) 

No. of Spec  (No. of Heats) 

Shear<^> 

SUS, MN/m2 (ksi) Avg 
Mm 

No. of Spec. (No. of Hec"s) 

G, GN/m2(106psi)                 Avg 
Min 

No  of Spec. (No. of Heats) 

Impact, Charpy V 

Long., Nm(ft-lb)                      Avg 
Min 

No  of Spec. (No. of Heats) 

Trans., Mm(ftlb)                      Avg 
Min 

No  of Spec. (No. of Heats) 

Fra»,-ture Toughness'•>' 

K|cMN/m3/2(ksi/in.)            Avg 
Mm 

Orientation       - 
No. of Spec. (No. of Heats) 

K|E, Mr7m3'"(k«i/in.)          Avg 4/».0 (40.3) 
(Fron-i PTSC spec.)(     -     )Min 39.7 (36.4) 
No  ot Spec. (No of Heats) 3 (1) 

41.5     (38.0) 
40.7     (37.3) 
3 (1) 

References:       88109 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for K|c data: 

150 
4.2.2-21.9(11/76) 
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TABLE 4.2.2-ME22 

C) 
Alloy Designation:      2219-T852 Aluminum Allov 

Specification: QQ-A-367F 
Form: Forgings 
Thickness, cm (in): Over 5.J80 (2.000) 
Condition: T852 

O 

Testing Temperature, K (F) 297       (75) 77        (-.''•O) 

Tension, Radial 

TUS, MN/m2 (ksi)                   Avg 
Mill 

Std   Deviation 

446      (84.7) 543      (78.8) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std- Deviation 

333      (48.3) 395      (67.4) 

Elong, percent                           Avg 
Min 

13 15 

RA, percent                             Avg 
Mm 

No of Spec, (No. of Heats) 

25 36 

E, GN/m2(106psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No. of Spec  (No. of Heats) 

Tension, Tangential 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

448      (65.0) 540      (78.4) 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

345      (50.1) 399      (57.9) 

Etong, percent                        Avg 
Min 

10 14 

RA, percent                             Avg 
Mm 

No of Spec  (No  of Heats) 

17 25 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Mm 
No  of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Mm 
No  of Spec  (No. of Heats) 

.    -.'    _i 

References:   62292 
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o 

m^ 

W 
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stress Intensity  Factor Range,  AK,  ksi-Zm. 
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FIGURE 4.2.2-ME7. 

157 

FATIGUE CRACK GROWTH RATE OF 2219-T87 ALUMINUM ALLOY PLATE 
[Crack orientation T-S: crack plane parallel to rolling direction; propagation 
through the plate thickness]  [89716] 
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orientation T-S: crack plane parallel to rolling direction, propagation 
through the plate thickness]  [86296] 
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Plate Thickness: 2.54 cm (1.00 in.) 
Specimen Thickness: 1.27-2.54 cm 

(0.50 1.00 in.) 
Cycled at 0.33 Hz with OQ in the range 
172-448 MIM/m2 = 25-65 ksi; R = 0 
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FIGURE 4.2.2-ME9.   FATIGUE CRACK GROWHT RATE OF 2219-T87 ALUMINUM ALLOY 
PLATE AT 77 K (-320 F) [Crack orientation T S: crack plane parallel 
to rolling direction, propagation through the plate thickness]  [89716] 
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FIGURE 4.2.2-ME10.  FATIGUE CRACK GROWTH RATE OF 2219-T87 ALUMINUM ALLOY 
PLATE EB AND MIG WELDED (2319 ALLOY FILLER) [Transverse 
weld orientation]  [88109] 
Plate thickness=8.25 cm (3.25 in.);Specimen thickness=5.08 cm (2.00 in.) 
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TABLE 4.2.2-TR1 

Alloy Designation:   2219-T81 Aluminum Alloy 

Specification: 
Form: 
Dimension: 
Condition:    -T81 

U 

Testing Temperature K (F) 273 (32) 100 (-280) 50 (-370) 20 1-423) 10 (-442) (-452) 

Thermal Conductivity 

Watts m-1 K-l 
Btu hr'' ft-1 F"! 

\o   of Soix 
References:  90218 

Thermal Expansion IT??-; to T) 
Longitudinal 

Percent 
Ni'  o' Spec 

References:  48571 

Specific Heat 

Joules kg"1 K'^ 
Btu Ib-l F-1 

Mo  u' Spec. 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft'^ 

No  o" Spec. 
References: 

118 

1 

68 45.5 26.3 
(68.2) (39.3) (26.3) (16.2) 

-0.313 
1 

-0.346 0.350 
1 

IG i< 
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TABLE 4.2.3 iVlEI 
2024T3 
Sheet 

u 
Alloy Designation 2024T3 Aluminum Alloy 

Specification: QQ-A-355 
Form: Sheet 
Thickness, cm (in.): Up to 0.099 (0.039) 
Condition: T3 

J 

■*#■ 

Testing Temperature, K (F) 297 (75) 195 (108) 77 t.320) 20 (.423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Av, 
Mm 

Si()   Oevidlion 

468 

467 

(67.9) 

(67.8) 

484 

482 

(70.2) 

(69.9) 

600 
594 

(87.0) 

(86.1) 

758 

752 

(110' 

(109) 

TYS, MN/m2 (ksi)                    A»g 
Min 

Std   Devidiion 

327 
324 

(47.4) 
(47.0) 

337 

332 

(48.9) 

(48.1) 

420 

415 

(60.9) 

(60.2) 

504 

489 

(73.1) 

(/0.9) 

Elong, percent                            Avg 
Mm 

18 

18 

21 

20 

22 
22 

17 

14 

RA, percent                                Avg 
Mm 

No  uf Spet   (No  of Henlsl 3 (1) 3 (1) 3 (1) 3 (1) 

E, GN/m2 (106 psi)                 Avg 

Mm 
No. ot Spec. (No  of Heats) 

70.3 (10.2) 72.4 (10.5) 75.2 (10.C) 78.6 (11.4) 

3 (1) 3 (1) 3 (1) 3 (1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =    6.3                               Mm 
No of Spec. (No. of Hejts) 

415 

412 
3 

(60.2) 

(59.8) 

(1) 

422 
414 
3 

(61,2) 

(60.0) 

(1) 

525 

520 
3 

(76.2) 
(75.4) 

612 

585 
4 

(88.8) 

(84.8) 

(1) 

NTS, MIM/m2 (ksi)                    Avg 
K^ =                                               Mm 
No of Spec. (No of Heats) 

Tension, Transverse 

TUS, IVIN/m2 (ksi)                    Avg 
l^rtm 

Std  Deviation 

454 
451 

(65.8) 
(65,4) 

467 
467 

(67.8) 
(67 7) 

575 
57^ 

(83.4) 
(83.2) 

738 
731 

(107) 
(106) 

TYS, MN/m2 (ksi)                     Avg 
Mm 

Ste   Deviation 

303 
302 

(43.9) 
(43.8) 

307 
303 

(44.5) 
(44.0) 

387 
384 

(56.1) 
(55.7) 

476 
475 

(69.0) 
(68.9) 

Elorvg, percent                            Avg 
Mm 

18 
IS 

21 
21 

22 
22 

18 
17 

RA, percent                                Avg 
Min 

No  of Spe    iN-.    )f l-.eatsi 2 (1) 2 (11 2 (1) 2 (t) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No  of Spec. (No of HeatsI 

71.0 (10.3) 73.1 (10.6) 75.8 (11.0) 79.3 (11.5) 

2 (1) 2 (1) 2 (1) 2 (1) 

Poisson's Ratio 

Work Haraening Coef 

NTS, IVIN/m2 (ksi)                    Avg 

K, =     6.3                              M'l 
No  of Spec   (No of Heats) 

434 
432 

(62.9) 
(62.6) 

433 
432 

(62.8) 
(62.7) 

515 
510 

(74.7) 
(73.9) 

598 
589 

(86.8) 
(85.4) 

NTS, MN/m2 (ksi)                    Avg 
Kt =                                         Mm 
No  ot Spec. (No, of Heats) 

■ 

References:        90073,90078 Mil 
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TABLE ^.2.3-ME2 

2024T4 
Sheet 

Alloy Designation: 2024-T4 Aluminum Alloy 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

QQA355 
Sheet 
Up to 0.099 (0.0391 
T4 

Testing Temperature, K (F) 297 (75)        1 195 (108) 77 (320) 20 (•423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Std   Devidlion 

467 
461 

(67.7) 
(66.9) 

481 
480 

(69.8) 
(69.6) 

585 
578 

(84.9) 
(83.9) 

738 
710 

(107) 
(103) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

295 
294 

(42.8) 
(42.6) 

301 
296 

(43.7) 
(43.0) 

373 
361 

(54.1) 
(52.4) 

505 
489 

(73.3) 
(70.9) 

Elong, percent                          Avg 
Mm 

19 
19 

22 
10 

27 
24 

16 
12 

RA, percent                                Avg 
Mm 

No  ot Spec, INo  of Heats) 3 (1) 3 (1) 3 (1) 3 (1) 

. GN/m2 (106 psi)                 Avg 
Mm 

No   jf Spec   (No  of Heats) 

73.8 (10.7) 73.7 (10.7) 77.2 (11.2) 80.0 (11.6) 

3 (1) 3 (1) 3 (1> 3 (1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 

Kt =      6.3                             Mm 
No. of Spec, INo  of Heats) 

407 
402 
3 

(59.0) 
(58.3) 

(1) 

419 
414 
3 

(60.7) 
(60.1) 

(1) 

496 
491 
3 

(71.9) 
(71.2) 

(1) 

609 
588 
3 

(88.3) 
(85.3) 

(1) 

NTS, MN/m2 (ksi)                   Avg 
Kj =                                         Mm 
No of Spec, (No, ot Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std   Deviation 

463 
447 

(67.1) 
(64.8) 

469 
463 

(68.0) 
(67.2) 

564 
561 

(81.8) 
181.3) 

669 
650 

(97.1) 
(94.3) 

TVS, VN'm2 (ksi)                     Avg 
Mm 

Std   Deviation 

286 
279 

(41.5) 
(40,5) 

294 
292 

(42.7) 
(42.4) 

370 
369 

(53.6) 
(53.5) 

465 
461 

(67.5) 
(66.8) 

Elong, percent                            Avg 
Mm 

20 
20 

24 
23 

19 
16 

10 
10 

RA, percent                              Avg 
Mm 

No of Spec  (No, of Heats) 2 (1) 2 (1) 2 (1) 2 (1) 

E, GN/m2 (106 psi)                 Avg 
Min 

No of Spec, (No, of Heats) 

71.7 

2 

(10.4) 

(1) 

73.7 

3 

(10.7) 

(1) 

75.8 

2 

(11.0) 

(1) 

80.0 

2 

(11.6) 

(1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =     8 3                              Mm 
No  of Spec   (No  of Heats) 

396 
396 

(57.5) 
(57.5) 

406 (58.9) 470 
453 

(68.2) 
(65.7) 

589 
587 

(85.4) 
(85.1) 

NTS, MN/m2 (ksi)                     Avg 

Kt =                                         Mm 
No of Spec  (No of Heats) 

References:      90073,90078 
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Alloy Designation: 

TABLE 4.2.3 ME3 

2024-T3 Aluminum Alloy 

2024T3 
Sheet 

Speciftcation; 
Form: 
Thickness, cm (in.). 
Condition: 

Sheet 
0.100 to 0.319 (0.040 to 0.125) 
T3 

Testing Temperature. K (F) 297 (75) 195       (108) 122 (240) 77 (320) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                    Avg 
Min 

Std   Deviation 

467       (67.8) 
459       (66.6) 

490       (71.0) 517 (75.0) 566 
565 

(82.1) 
(82.0) 

TVS. MN/m2 (ksi)                     Avg 
Mil 

Std  Deviation 

306       (44.4) 
303       (44.0) 

310       (45.0) 345 (bO.O) 377 
372 

(54.7) 
(54,0) 

Elong, percent                            Avg 
MK 

20.0 
20.0 

13.0 11.5 18.8 
11.0 

RA, percent                                Ai,i 
Mil" 

No  of Spec;   (No. nt He.its) 2           (2) 1 1 2 (2) 

E, GN/m2 (106psi)                  Avg 
Mm 

No  ot Spec   (No. of Heatsi 

Poisson s Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksO                    Avg 
K, =    11.1                             Mill 
No  ot Spec. INo. ot Houls) 

406       (58.9) 
399       (57.81 
2           (2) 

427       (62.0) 

1 

462 

1 

(67.0) 487 
470 
2 

(70.6) 
(68,2) 
(21 

NTS, MN/m2 (ksi)                    Avg 
K, =    15.0                             Mm 
No  of Spec   (No. of Heatsi 

376       (54.6) 

1 

445 

1 

(64.6) 

Tension, Transverse 

TUS, IVIN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

TVS, MN/m2 (ksi)                     Avg 
Mm 

Std  Deviation 

Elong, percent                            Avg 
Mm 

RA, percent                                Avg 
Mm 

No  of Spec   INo  of He„tsl 

E. GN/m2 (106 psi)                  Avg 
Mm 

No of Spec  (No, of Heatsi 

Poison's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No of Spec  (No of Hea's) 

NTS, MN/m2 (ksi)                     Avg 
K, =                                            Mm 
No  of Spec. (No  of heatsi 

References: 47334, 9</188 
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TABLE 4? 3 ME4 
2024T86 
Sheet 

Alloy Designation: 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

2024'T86 Aluminum Alloy 

Sheet 
0.100 to 0.319 (0.040 to 0.1251 
T86 

u 
Testing Temperature, K (F) 297 (75) 77 (•320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

S[(J  Deviation 

523       (75.8) 629 (91.2) 

TVS, MN/m2 (ksil                     Avg 
Min 

Sta  Devidiion 

492      (71.3) 576 (83.5) 

Elong, percent                            Avg 
Mm 

5.2 8.0 

RA, percent                              Avg 
Mm 

No  of Spec. (No  ol Heals) 1 1 

E, GN/m2 (106 psi)                 Avg 
Min 

No. of Spec. iNo. of HeatsI 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =     11.1                               Mm 
No. of Spec. (No, of Heats) 

444       (64.4) 

1 

449 

1 

(65.1) 

NTS. IV1N/m2 (ksi)                   Avg 
K, ^    15                                Mm 
No, of Spec, C-lo. of Heats) 

456      (66.2) 

1 

488 

1 

(70.8) 

Tension, Transvtrso 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Sid   Deviation 

TVS, MN/m2 (ksi)                     Avg 
Mm 

Std   Deviation 

Elong, percent                            Avg 
Mm 

RA, percent                              Avg 
Mm 

No. of Spec, 'No, of Heats) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No, of Spec  (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =                              ;          Mm 
No  of Spec   (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                                Mm 
No of Spec, (No  of Heats) 

''.«ferenc«s:      90188 
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TABLE 4.2.3 ME5 

2024T3b1 
Plate 

o 
Alloy Designation; 20247351 Aluminum Alloy 

Specification: 

Form: Plate 

Thickness, cm (in.): 1.270 to2.540 (0.500 to 1.000) 
Condition: T351 

Testing Temperature, K (F) 297 (75) 20 (423) 

738 (107) 

724 (105) 

532 (77.2) 

523 (75.9) 

22.3 

17 

20.3 

18 
5 (1) 

) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Sid Devidtion 

TVS, IVlN,'m2 (ksi) 

SttJ Deviation 

Elonq. percent 

RA. percent 

No   of Sut\:   (Mo  of HeatsI 

E, GN/m2 (106psi) Avg 
Mm 

No  of Spec  (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

Avg 463 (67.1) 

Win 456 (66.1) 

Avg 347 (50.3) 
Min 343 (49.7) 

Avg 21.6 
Mm 20 

Avg 28.2 
Mm 23 

5 (1) 

NTS, MN/m2 (ksi) Avg 502 (72.8) 
Kj =      6.4 Mm 481 (69.8) 
No of Spec  (No of Heats) 5 (1) 

NTS, MN/m2 (ksi! Avg 
K, = Mm 
No. of Spec. |No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) Avg 
Mir: 

S'(f   Deviation 

TYS, MN/m2 (ksi) 

Sid   Devation 

Avg 
Mm 

Elong, percent Avg 
Mm 

RA, percent 

No  of Spec   (No 

Avg 
Mm 

of Heats) 

E, GN/m2 (106 psi) Avg 
Mm 

No of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kt = Mm 
No of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 

Kt = Mm 
No  of Spec. (No. of Heats) 

References:      64373 

659       (95.6) 
574       (83.2) 
5 (1) 
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TABLE 4.2.3-ME6 
2024T4 
Plate 

Alloy Designation: 2024T4 Aluminum Alloy 

Specification; 

Form: 

Thickness, cm (in.): 
Condition: 

QQA3SS 

Plata 

2.541 to 5.080 (1.001 to 2.000) 
T4 

Testing Temperature, K (F) 297 (75) 195 (•108) 77 (•320) 20 (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 

Mm 
Sid   Deviation 

467       (67.7) 

"51       (65.4) 
13.4      (1.45) 

480 
474 

(69.6) 

(68.7) 

557 

546 
11.1 

(80.8) 

(79.2) 
(1.61) 

651 

632 
12.6 

(94.4) 

(91.6) 
(1.82) 

TYS, MN/m2 (ksi)                    Avg 

Std   Devidtion 

3^S7       (53.3) 
'.59       (52.1) 
10.0     (1.45) 

377 
370 

(54.7) 

(53.6) 

459 

445 
8.07 

(66.5) 

(64.6) 
(1.17) 

556 
550 
7.10 

(80.6) 
(79.8) 
(1.03) 

Elong, percent                          Avg 
Mm 

17,1 

11.5 

17.2 
15.5 

11.3 
6 

7.9 
5 

RA. percent                                Avg 
Mm 

No  of Spec. (No  of Hpals) 

17 
12 

9          (2) 7 

4 

2 
(2) 9 

11 
11 

(2) 

9 
5 

9 (2) 

E, GIM/m2(106psi)                  Avg 
Mm 

IMo of Spec. (No. ol Heats) 

(72.4)   (10.5) 73.1 (10.6) 75.2 (10.9) 80.0 (11.6) 

3          (1) 3 (1) 3 (1) 3 11) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =      6.3                           Mm 
No  of Spec   (No. of Heats) 

478       (69.3) 

412      (59.8) 
9          (2) 

508 

437 
7 

(73.7) 
(63.4) 
(2) 

581 

529 
9 

(84.3) 
(76.7) 
(2) 

672 

606 
9 

(97.4) 

(87.9) 
(2) 

NTS, MN/m2 (ksi)                     Avg 
Kt =                                         Min 
No  of Spec   ;NO. of Heats) 

Tension, Transverse 

TUS, MN/m2 (kst)                    Avg 
Mm 

Sirt   Deviation 

461       (66.9) 
457      (66.3) 

458 
450 

(66.4) 
(65.3) 

556 
554 

(80.6) 
(80.4) 

645 (93.6) 

TVS, MN/m2 (ksi)                     Avg 
Mm 

Std  Deviation 

314       {■!F.6) 
312       (45.3) 

312 (45.2! 350 (50,7) 479 (69.4) 

Elong, percent                          Avg 
Mm 

16 
16 

16 15 
12 

8 

RA, percent                              Avg 
Mm 

No  .,1 Spec   (No  of Heats) 

15 
15 

2          (1) 2 

9 
5 
(1) 2 

12 

(1) 

9 

1 

E, GN/m2(106pj4)                  Avg 
Mm 

No of Spec. (No. of Heats) 

73.1      (10.6) 

1 

73.1 

1 

(10.6) 76.5 

1 

(11.1) 79.3 

1 

(11.5) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 

K, =     6.3                              Mm 
No  of Spec  (No. of Heats) 

525       (76.2) 
519       (75.3) 

534 
513 

(77.4) 
(74.4) 

620 
616 

(89.9) 
(89.4) 

655 
655 

(95) 
(95) 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                         Mm 
No  of Spec  (No. of Heats) 

References 51070 90073,90078 
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o 
Alloy designation: 

Specification: 
Form: 
Thickness, cm (in.I 
Condition: 

TABLE 4.2.3 ME7 

2024 T851 Aluminum Alloy 

Plate 
2.541 to 5.080 (1.001 to 2.000) 
T851 

2024T851 
Plate 

u 

u 

Testing Temperature, K (F) 297 (75) 195       (108) 77         (-320) 4           (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Miri 

Stfl   DevLition 

496       (72.0) 536       (77.8) 688       (99.8) 720       (104.4) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

St(t   Onvi.itiun 

454       (65.8) 492       (71.3) 574       (83.3) 625      (90.7) 

Elong, percent                            Avg 
Mm 

7.8 6.0 7.7 9.5 

HA, percent                                Avg 
Mir 

No  ut Spo(   (No. of HtMlsl 

17 

1 

14 

1 

13 

1 

14 

1 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Sow:   iNo  of Ht-atbl 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt =                                               Mm 
No  of Spec   (No  of Heats) 

578       (83.8) 581       (84.2) 623       (90.4) 733       (106.3) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                               Mm 

No. of Spec  (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Ml" 

488       (70.0) 524       (76.0) 605       (87.7) 

SIO   Oevdtior, 

TYS, MN/m2 (ksi)                   Avg 
Miri 

StcJ  Deviation 

444       (64.4) 477       (69.2) 545       (79.0) 

Elong, percent                          Avg 
Mm 

7.2 6.8 7.5 

RA, percent                                Avg 
Mm 

No. of Spec  (No. ot Heats) 1 1 1 

E, GN/m2{l06p$i)                 Avg 
Mm 

No  of Spec   (No  of Heats) 

Poisson's Ratio 

Work H»dening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Min 
No  of Spec   (No  of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =>                                         Mm 
No of Spe<;. 'No of Heats) 

References:      72563,80995 
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1 
TABLE 4.2.3-ME8 

2024-T4 

Alloy Designalion: 2024-T4 Aluminum Alloy 

Specification: 
Form; 
Thickness, c ^ (in.): 
Condition: 

Up to 2.540 (1.000) 
T4 

Testing Temperature, K (F) 297 (75) 195      (1081 122      (-2401 77        (-320) 20        (-423) 4          (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Std  Deviation 

488      (70.8) 
483      (70.0) 

502      (72.8) 
488      (70.8) 

538      (78.0) 616      (89.4) 
600      (87.0) 

752      (109) 
762      (109) 

738      (107) 

TVS, MN/m2 (ksi)                   Avg 
Min 

Std   Deviation 

363      (52.6) 
345      (50.0) 

365      (52.9) 
354      (51.4) 

379      (55 0) 470      (68.1) 
441       (64.0) 

586      (85) 
586      (85) 

524      (76) 

Elong, percent                          Avg 
Mm 

20.2 
19.5 

20.8 
20.0 

20.0 18.8 
15.0 

17.5 
15.0 

20.0 

RA, percent                                Avg 
Mm 

No  ot Spec   (No. of Heats) 

29.7 
26.6 

3          (2) 

25.8 
24.3 

3           (2) 

22.6 

1 

18.1 
16.5 

3           (2) 

18.6 
18.0 

2          (1) 

20.8 

1 

E, GN/m2 (lO^psi)                 Avg 
Mm 

No  of Spec   (No. of Heats) 

Poisson's Ratio 

Work Hardening Coat 

NTS, MN/m2 (ksi)                   Avg 
Kj =                                         Mm 
No. of Spec, (No. of HeatsI 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No   of Spec   (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi>                    Avg 
Mm 

Std. Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No, of Spec  (No. of Heats) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No of Spec. (No, of Heats) 

Poisson's Ratio 

Work Hvdening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, --.                                         Mm 
No  of Spec, (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec  (No, of Heats) 

i 

References:      36611, 47334 
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TABLE 4.2.3ME9 

2024T4 
Bar 

4> 

Alloy Designation: 

Specification: 
Form: 
Thickness, cm (in.): 
Corxlition: 

2024T4 Aluminum Alloy 

Bar 
Up to 2.540 (1.000) 
T4 

Testing Temperature, K (F) 

o 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No. of Spec. iNo. of He;j's) 

Ec,GN/m2(106psi) 

No. of Spec  (No of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No. of Spec   INo  of Heatsl 

Ec.G54,iT,2(106psi) 

No  of Spec   (No  of Heatsl 

Shear! a) 

SUS, MN/m2 (ksi) 

No. of Spec. (No  of Heatsl 

G, < M/m2(106p$i) 

No, of Spec. (No. of Heats) 

Impact, Charpv V 

Long., Nm(fMb) 

Avg 
Urn 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

No  of Spec   (No. of Heats) 

Trans., Nm(ft-(b) 

No  of Spec   (No  of Heats) 

Fracture Toughnessl**' 

K|cMN/m3/2(|<5|/jn.) 

Orientation       - 
No  of Spec  (No. of Heals) 

Avg 
Mm 

Avg 
Mm 

297 (75) 

12.8     (9.4) 

195       (-108) 

12.2      (9.0) 

1 

K|E, MN/m3/2(|<,i/jn.) Avg 
(From PTSC spec.)l )Mm 
No of Spec. (No of Heats) 

References:     47334 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design 'ox Kj^ data: 

122       (-240) 

10.1      (7.4) 

1 

77 (-320) 

8.7        (6.4) 

1 

\'7.Z<- 
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Allo>' Designation: 

TABLE 4.2.3-UE10 

2024-r86 Aluminum Alloy 

2024-T86 
Bar 

Specification: 
Form: Bar 
Thicknesi, cm (in.): Up to 2.540 (1.000) 
Condition: T86 

C) 

Testirig Temperature, K (F) 297 (75) 195      (-108) 77        (-320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Sid  Deviation 

512      (74.2) 
510      (73.9) 

552      (80.0) 
551       (79.9) 

633      (91.8) 
628      (91.1) 

723      (104.9) 
720       (104.4) 

TVS. MN/m2 (ksi)                    Avg 
Mm 

Std   Deuidtion 

494       (71,6) 
493      (71,5) 

526      (76.3) 
525      (76.1) 

590      (85.6) 
590       (85.5) 

643      (93.2) 
641       (93.0) 

Elong, percent                          Avg 
Min 

9.5 
9.3 

9.4 
9.1 

10.7 
10.6 

15.1 
14.6 

RA, percent                              Avg 
Mm 

No  of Spec. (No, of Heats) 

26.6 
25.7 

4           (1) 

23.2 
22.3 

2           (1) 

21.4 
20,8 

2           (1) 

24.4 
23.1 

2          (1) 

E, GN/m2 (106p$i)                  Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No, of Spec. (No. of HeatsI 

NTS, MN/m2 (ksi)                    Avg 
K, =                                      Mm 
No  of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

Elong, peri»nt                            Avg 
Mm 

RA, percent                              Avg 
Mm 

No. of Spec  (No of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec. (No of Heats) 

Poisson's Ratio 

Wor1( Hardening Coef 

NTS, VN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec. (No. of Heats) 

NTS, IVfN/m2 (ksi)                     Avg 
K, =                                         Mm 
No of Spec  (Nc  of HeatsI 

'( 

( ) 

i 

Rvfvwicos: 54986 
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TABLE 4.2.3 ME11 
2024T86 
Bar 

Alloy Designation: 2024'T86 Aluminum Alloy 

^>- 
Specification: 
Form: 
Thickness, cm (in.) 
Condition: 

Bar 
Up to 2.540 (1.000) 
T86 

Testing Temperature, K (F) 

u 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 

No, of Spec   (No  ol Hodts) 

Ec,GN/m2(106psi) Avg 
Min 

No )f Spec   (No  of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No of Spec   INo of Hedts 

Ec GN/m2(106psi) 

No, of Spec   (No, of Heats) 

Shear<a> 

SUS, MN/m2 (ksi) 

No  of Spec, (No   of Heats) 

G, GN/m2(106psi) 

No  of Sp ,, INo, ot Heats) 

Impact, Charpv V 

Long., Nm(ft lb) 

Avg 
Mm 

Avg 
Mm 

Avg 
Mifi 

Avg 
Mtn 

Avg 
Mm 

No, of Spec, (No  of Heats) 

Trans., Nm(ftlb) 

No  of Spec   (No  of Heats) 

Fracture Toughness^ °^ 

K|cMN/m3/'2(ksi/in.) 

Orientation 

No, of Spec   (No, of Heats) 

K|E, MN/m3/2(k,i/in.) Avg 
(From PTSC spfK: )(      -      )Min 
No  of Spec   (No  of Heats) 

Avg 
Mm 

Avg 
Mm 

297 (75) 

4.8 
4.1 
4 

(3.5) 
(3.0) 

(1) 

195      (-108) 

4.1        (3.0) 
4.1        (3.0) 
4 (1) 

77 (-320) 

4.8        (3.5) 
4.8        (35) 
3 (1) 

References: 54986 

(al    lr>dicate specimen design and orientation for shear specimens: 
(b)    IrxJicate specimen design for Kj^ data: 

4.2 3 11 (11/76) 
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Alloy Designation: 

TABLE 4.2.3ME 12 

2024-T3S1 Aluminum Alloy 

Specification: 
Form: Bar 
Thickness, cm (in): 2.541 to 5.080 (1.001 to 2.000) 
Condition: T351 

2024-T361 
Bar 

»     ) 

Testing Temperature, K (F) 297 (75) 77         (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Sid  Oevidlion 

479      (69.4) 610      (88.5) 

TYS, MN/m2 (ksi)                    Avg 
Min 

Std   Devidliun 

365      153.0) 478      (69.3) 

Elong, percent                          Avg 19.5 19.0 

RA, percent                                Avg 
Mm 

No  ol Spec  (No. of Heats) 1 1 

E, GN/m2 (106psi)                 Avg 
Mm 

No ot Spec. (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, IVtN/m2 (ksi)                   Avg 
K, =      2.4                             Mm 
No, of Spec   (No. of Heats) 

562      (81.5) 
507      (73.6) 
2          (1) 

682      (9( di 
599      (86.9) 
2          (1) 

IMTS, IVIN/m2 (ksi)                   Avg 
K, =      13.3                           Mm 
Mo  of Spec   (No  Gt Heats) 

518      (75.2) 
479      (69.5) 
2          (1) 

625      (90.6) 
553       (80.2) 
2          (1) 

Tension, Transverse 

TUS, IV1N/m2 (ksi)                    Avg 
Mm 

Sid  Deviation 

472      (68.4) 594       (86.1) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

327      (47.4) 428       (62.1) 

Elong, percent                        Avg 
Mm 

17.2 14.5 

RA, percent                                Avg 
Mm 

No. of Spec  (No. of Heats) 1 1 

E, GN/m2 (106 psi)                  Avg 
Mm 

No of Spec, (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, IVIN/m2 (ksi)                    Avg 
Kf =    2.4                              Mm 
No  of Spec, (No, of Heats) 

544       (78.9) 
499       (72.4) 
2           (1) 

654      (94.8) 
576      (83.6) 
2          (1) 

NTS, MN/m2 (ksi)                    Avg 
K, =     13,3                            Mm 
No  of Spec   INo of Heats) 

497       (72.1) 
463       (67.2) 
2           (1) 

595      (86.3) 
545      (79.1) 
2          (1) 

Referenon:      90188 
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TABLE 4.2.3-TR1 

"■C»l'^(iw^^-^ "•^■■IWP 

20240 

Alloy Designation: 2024-0 Aluminum Alloy 

Specification: 
Form: 
Dimension: 
Condition: (0) 

Testing Temperature K (F) 273 (32) 100 (280) 50 (-370) 20 (-423) 10 (-442) 4 (-452) 

Thermal Conductivity 

Watts m-1 K-1 
3tu hr-1 ft-1 F-1 

\o  0' SpPL 

References: 90195 

184 

1 
(106) 

158 

1 
(91.4) 

150 

1 

(86.7) 
77.9 

1 
(45.0) 

39.5 

1 
(22.8) 

Thermal Expansion i r273 to T) 
Longitudinal 

Percent 
N;i  0' Spec 

References: 74405 

0 
1 

0.303 
1 

0.342 
1 

0.348 
1 

0.348 
1 

-0.348 
1 

Specific Heat 

Joules kg-1 K1 
Btu lb-1 F-l 

\o  ot Spec. 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft'^ 

No  0' Sper 
References 90164, 90195 

3.26 

13 

x10 8 

(19.6) 
1.15x 

13 

10-8 

(6.92) 
0.700 X 

13 

10-8 

(4.21) 
0.608 X 

13 

10-8 

(3.66) 
0.605 X 

13 

10-8 

(3.64) 
0.605 X 

13 

10-8 

(3.64) 

7ti' 

4 2 3-13(11/76) 
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Alloy Designation: 

TABLE 4.2.3-TR2 

2024T4 Aluminum Alloy 

20<i4T4 

Specif tcatron: 
Form: 

Dimension: 
Condition: T4 

Testing Temperature K (F| 273           (32) 100 (•280) 50 (370) 20 (423) 10 (-442) 4 (•452) 

Thermal Conductivity 

Watts ml K-1 
Btu hr-1 ft-1 F-1 

No  of Spt!.- 
References: 90225 

64.5 

1 

(37.3) 
39.0 

1 
(22.6) 

170 

1 
(9.83) 

8,32 

1 
(4.81) 

3.15 

1 
(1.82) 

Thermal Expansion (T27T to T) 
Longitudinal 

Percent 
No ot Spec. 

References: 

Specific Heat 

Joules kgl K I 
Btu lb-1 F-1 

No  o* Soec 
References: 90223 

828 
(0.198) 

2 

530 

2 
(0.127) 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft'^ 

NM   0' Spec 
References: 90164 

5.54 X 10 8 

(33.3) 
5 

3.60 X 

5 

108 

(21.6) 
3.20 X 

5 

10 8 

(19.2) 
3.08 X 

5 

10 8 

(18.5) 
3.08 X 

5 

108 

(18.H) 
3.08 X 

5 

10 8 

(18.5) 

ISO 

42 3 17(1ir76) 
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1 

Alloy Dasignation: 

2024T6 
TABLE 4.2.3 TR3 

2024 T6 Aluminum Alloy 

Specification; 
Form; 
Dimension; 
Condition; T6 

Testmg Temperature K (F) 

Thermal Conductivity 

Watts m-l K-l 
Btu hr' ft-1 F-1 

No   ot Spec 
References; 

Thermal Expansion (T??^ to Tl 
Longitudinal 

Percent 
\o  ot Spec. 

References: 

Specific Heat 

Joules kg-1 K' 
Btu Ib-I F-1 

No  ot Spec 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft'^ 

N.)  o' So- 
References:    90164 

273 (32) 

4.61 

3 

1Q< 
(27.7) 

100 (280)       50 

2 47 X 10 8 
(14.9) 

3 

(370)       20 

2.05 X 10 8 

(12.3) 
3 

(423)       10 

1.99 X 10 8 
(12.0) 

3 

(■442) (-452) 

1.93 10« 

(11.9) 

1.9d X 108 
(11.9) 

3 

IS 
<   ♦ 

42 321 (11/76) 
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Alloy Designation: 2024T86 Aluminum Allov 

TABLE 4.2.3 TR4 

2024T86 

Specification: 
Form: 
Dimension: 
Condition. T86 

Testing Temperature K IF) 273 (32) 100 (280) 50 (370) 20 (423) 10 (442) 4               (-452) 

Thermal Conductivity 

Watts m-1 K 1 
Btu hfl ftl  F-l 

150 
(86.51 

101 
(58.4) 

71.1 

1 

(41.1) 
31.8 

(18.4) 
15.7 

(9.08) 

References:      90195 

Tliermal Expansion il2Ti to T) 
Longitudinal 

Percent 
\,,    .. S|.- 

References:     74405 

0 
1 

0.308 
1 

■0.348 
1 

■0.353 
1 

0.353 
1 

0.353 
1 

Specific Heat 

Joules kgl K'l 
Btu Ib-I F-l 

'' Soec. 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft'^ 

References:      90164,90195 

4.22 X 

2 

108 

(25.4) 
2.13 X 

2 

IQS 
(12.8) 

1.69 X 

2 

10 8 

(10.2) 
1.59 X 

2 

108 

(9.56) 
1.59 X 

2 

10-8 

;9.56) 

1.59 X 10 8 

(9.56) 
2 

JSti' 

42 323 (11/76; 
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TABLE 4.3.VME2.1 
5083-H113 

Plats-Wald Metal 

o Alloy Dasignation:     5083 Aluminum Mloy (Wald MatalJ 

Specification: 
Form: PlataMIG welded. 5183 Alloy filler 
Thickness, cm (in): 0.635 to 1.269 (0.250 to 0.499) 
Condition: 5083H113 Plate, tested as welded 

Tasting Temperature, K (F) 297 (75) 77        (320) 

Tension, Longitudinal 

TUS, MN/mZ (ksi)                    Avg 

Mm 
Std  Deviation 

TVS, MN/m2 (ksi)                    Avg 

Mm 
Std   Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                                Avg 
Mm 

No  of Spec   (No, of Heats) 

E, GN/m2(106p$i)                 Avg 

Mm 
No. of 3pec. (No. of He^-.s) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K^ =                                         Mm 
No of Spec  (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

285       (41.3) 409      (59.3) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

141       (20.4) 177      (25.7) 

Ek>ng, percent                        Avg 
Mm 

16.3 21.9 

RA, percent                             Avg 
Mm 

No  of Spec  (No. of Heats) 3           (1) 9         (1) 

E. GN/m2(106p«)                 Avg 
Mm 

No  of Spec. (No. of Heats) 

Poison's Ratio 

Wori( Hvdening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt "                                            Mm 
No of Spec   (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
Kt -                                         Mm 
No  ot Spec  INo of Heats) 

) 

References;     90083 
i.*?♦»'- 

43.1 2.1 111/76) 
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TABLE 0.1-ME2^ 
S063-H113 

Platt-Wald M«tol 

Alloy D««iy<«tion: 6063 Aluminuin Altoy (mu Mtil) 

Spacifica(k>n: 
Forai: PI«»MIO «MtlM. 6183 Alloy fillw 
IhicknM, em (in.): 0.636 to 1.269 (0.250 to 0480) 
Condition: 50e3-H113 Plata, twtKl n wMwl 

*l>> 

Tatting Tamparatura, K (F) 297(76) 77        (-320) 

Fatigua, Axial Loading 

SN at IQB cydaa, MN/m2(kii) 
Loading fraquaney Hz 
«Mth R -      and Kt - 
No of S-N Curves (No. of Heats) 

Ratio Sfj/TUS at 10^ cydat 

SM (t 10^ cydas, MN/m2(ksi) 
Loading fraquaney Hz 
with R -     and Kt - 
No. of S-N Curves (No. of H:ats) 

Ratio S114/TUS at 10^ eyelat 

Sfj at 10^ eydai, MN/m2(lui) 
Loading fraquaney Hz 
with R -      and Kt - 
No Of S-N Curves (No. of Heats) 

Ratio SN/TUS at 10' cyelai 

Fatigua, Flaxural Loading 

SN at 10B cydai. MN/m2(kii) 
Loading fraquaney Hz 
with R ■ -1 and K, - 
No. of S-N Curves (No. of Heats) 

Ratio Sfg/TUS at 10^ cyclM 

SM at IQB cydat, MN/m2(kii) 
Loading fraquaney Hz 
with R - .1 and Kt - 
No of S-N Curves (No. of Heats) 

Ratio Sf^/TUS at 10^ cyelai 

SN at 107 cydas, MN/m2(kii) 
Loading fraquaney Hz 
with R - -1 and Kt - 
No. of S-N Curves (No of Heats) 

Ratk> SN/TUS at 10^ cyclM 

141 (20.5) 

2 (1) 

88.6 (13.0) 

2 (1) 

G0.3 (8.75) 

2 (1) 

171 (24.8) 

2 (1) 

130 (18.8) 

2 (1) 

98.6 (14.3) 

2 (1) 

Rflfwioss: -'VMS 

19i 
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TABLE 4.3.1-ME3 
5083-O 

r\ 
Alloy Daugnation:     5083-0 Aluminum Alloy 

Spaciflcation: 
Form: Plata 
Thicknaa, cm (in): 1.270 to 2.540 (0£00 to 1.0001 
Condition: Annaalad (0) 

J 

Testing Tamparatura, K (F) 297 (75) 144      (-200) 116      (250) 77        (320) 20        (-423) 4        (-462) 

Taroion, Longitudinal 

TUS, MN/m2 (kti)                   Avg 
Mm 

Std  Deviation 

319      (46.3) 
314      (45.5) 

347      (50.3) 376      (54.6) 436      (63.3) 
425      (61.7) 

587      (85.2) 
582      (84.4) 

557    (80.8) 
556    (80.6) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

143      (20.7) 
138      (20.0) 

142      (20.6) 150      (21.7) 159      (23.0) 
154       (22.4) 

174      (25.2) 
172      (25.0) 

179    (25.8) 
179     (25.8) 

Etong, parcent                          Avg 
Mm 

20.2 
18.0 

31.4 33.1 34.4 
31.0 

32 
30 

32 
32 

RA, paroant                              Avg 
Mm 

No. of Spec. (No. of HeatsI 

29.3 
22 

13        (4) 

45.6 

6          (1) 

43.2 

6          (1) 

36.2 
29 

12         (4) 

24.3 
24 

3          (1) 

33.1 
31.7 

3        (1) 

E, GN/m2 (106 p»i)                 Avg 
Min 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =   14                                 Min 
No. of Spec. (No. of Heats) 

354      (51.4) 
330      (47.8) 
6          (2) 

409      (59.4) 
393      (57.0) 
5          (2) 

409      (59.3) 
406      (59.0) 
3          (1) 

430    (62.3) 
419    (60.8) 
3        (1) 

NTS, MN/m2 (ksi)                   Avg 
K, =   15                                 Mm 
No. of Spec. (No of Heats) 

336      (48.8) 376      (54.5) 387      (56.2) 408      (59.2) 

Tensk>n, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

316      (45.8) 340      (49.3) 367      (53.3) 426      (62.8) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

143      (20.7) 144      (20.9) 150      (21.8) 160      (23.2) 

Eking, percent                          Avg 
Mm 

23.3 31.3 32.9 34.1 

RA, percent                           Avg 
Min 

No. of Spec. (No of Heats) 

32.7 

7          (2) 

40.4 

6           (1) 

38.8 

6          (1) 

34.3 

7          (2) 

E. GN/m2 (106 psi)                 Avg 
Min 

No. of Spec. (No. of Heats) 

Poisaon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt -   15                              Mm 
No of Spec. (No. of HeatsI 

323      (46.8) 

6          (1) 

359      (52.0) 

6          (1) 

372      (53.9) 

6          (1) 

388      (56.3) 

6          (1) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Min 
No. of Spec. (No of Heats) 

Referwces:     39134,48561,90187,90190 

4.3.1-3(11/76) 
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TABLE 4.3.1-ME3.1 

AlloY DaMgntion:     5083 Alumtnutn Alloy (W«M M«tal) 

&083^ 
PIM* W*ld M«ul 

Spacification: 
Form: Plata^lG uMldad, 6183 Alloy filler 
ThicknM. cm (in): 1.270 to 2.540 (O^OOte 1.000) 
Condition: S083O Plata, taitad a> vwldad 

V_y 

Taning Tamperstura, K (F) 

Taniion. Longitudinal 

TUS, MN/m2 (kii) 

Std Deviation 

TVS, MN/m2 (ksi) 

Sid Deviation 

Ek>ng, parcant 

RA, paroant 

No. of Spec. (No. of Heats) 

E. GN/m2(io6p^) 

No. of Spec. (No. of Heats) 

Poinon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, =   15-16 Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
Kt = Mm 
No. of Spec  (No. of Heats) 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std. Deviation 

TYS, MN/m2 (ksi) 

Std Deviation 

Elong, parcant 

RA, parcant 

No. of Spec. (No. of Heats) 

E, GN/m2 (106 pst) 

No. of Spec. (No of Heats) 

Poision's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 

Avg 
Min 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

No. of Spec. (No of Heats) 

Avg 
Mm 

NTS, MN/m2 (ksi) 

Kt- 
No. of Spec, (No. of Heats) 

Refarancas:       90072,90187 

Avg 
Mm 

297(75) 

301       (43.7) 
293      (42.5) 

151      (21.9) 
139      (28.1) 

18.4 
17.4 

33.7 

4 (2) 

314 (45.5) 
308 (44.7) 
4 (21 

196      (-108) 

303      (43.8) 

143      (20.7) 

31.0 

44 

344      (49.9) 

144      (-200) 

337      (48.9) 

161       (23.4) 

21.6 

31.3 

3 (1) 

348      (50.6) 

3 (I) 

116      (-260) 

372      (54.0) 

169     (24.5) 

29.5 

37.5 

3 (1) 

370      (53.6) 

3 (?) 

77        (-320) 

416      (60.4) 
401       (58.2) 

175      (25.4) 
154       (22.4) 

20.8 
19.0 

22.0 
20 

4 (2) 

365 (52.9) 
345 (50.1) 
4 (2) 

4        (452) 

381    (55.3) 

174    (25.2) 

27.0 

37 

372    (53.9) 

y 
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TABLE 4.3.1-ME32 
60e3-H113 

PI*M Wtid Maul 

Alloy Datignation:      5083 Aluminum Alloy (WckJ Mattll 

o 

«» 
AP 

Specification: 
Form: Plata-MIG waMad, 5556 Alloy fillar 
Thicknao. cm (in.): 1270 to 2.540 (0.500 to 1.000) 
Condition: 5083-H113 Plata, tattad at waldad 

Tatting Tamperatura, K (F) 297 (76) 77         (-3201 

Tantion, Longitudinal 

TUS, MN/m2 (kii)                   Avg 
Min 

Std. Deviation 

284      (41.2) 414      (60.1) 

TYS, MN/m2 (ksi)                    Ayg 

Std, Deviation 

146      (21.2) 170      (24.7) 

Elong, percent                          Avg 
Mm 

12.5 20.0 

RA. percent                            Avg 
Min 

No, of Spec. (No, of Heats) 1 1 

E, GN/m2 (106 psi)                 Avg 
Mm 

No, of Spec  (No, of Heat?) 

Poisson'i Ratio 

Woric Hardening Coef 

NTS, MN/m2 (lui)                   Avg 
K^ «                                        Min 
No, of Spec, (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Min 
No, of Spec, (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std, Deviation 

TYS, MN/m2 <ksi)                   Ayg 
Min 

Std. Deviation 

Eking, percent                          Avg 
Min 

RA, percent                             Avg 
Min 

No, of Spec, (No, of Heats) 

E, GN/m2 (106 psi)                 Avg 
Min 

No of Spec, (No, of Heats) 

Poisun's Ratio 

Work Hardening Coef 

NTS, MN/m2 |k*i|                   Avg 
Kt -                                      Min 
No. of Spec  (No of Heats) 

NTS, MN/m2 (ksil                   Avg 
K^-                                      Mm 
rto. of Spec. (No of Heats) 

References:     48787 l.'i4 
4.3.1-3.2(11/76) 
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TABLE 4.3.1-ME3.3 
5083 8113 

PlataWaW Mvtal 

Alloy DauffiatkMi: 5063 Aluminum Alloy (W«ld Matal) 

U Specification: 
Form: 
Thicfcnan, cm (in.): 
Condition: 

Plata-MIG v»akM. B65« Alloy fillw 
1.270 to 2.540 (0.500 to 1.000) 
5083 H113 Plat*, tntari a* vMkM 

Tasting Tamparatura, K (F) 297(75) 77        (-320) 

Fatigue, Axial Loading 

SN at IQB cydet. MN/m2(kti) 
Loading frequency Hz 
with R = 0 and Kt = 
No of S N Curves (No. of HeatsI 

Ratio SN/TUS at 10^ cycles 

SN at 106 cycles, MN/m2(ksi) 
Loading frequency Hz 
with R = 0 and Kt • 
fio of S N Curves (No of Heats) 

Ratio SN/TUS at 10^ cycles 

SN at 10^ cycles, MN/m2(l(si) 
Loading frequency Hz 
with R =      and Kt = 
No. of S N Curves (No of Heals) 

Ratio SN/TUS at 10' cycles 

Fatigue, Flexural Loading 

SN at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kj = 
No. of SN Curves (No. of Heats) 

Ratio S(\J/TUS at 10^ cycles 

SN at 106 cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kt = 
No. of SN Curves (No. of Heal.-) 

Ratio Sfj^rUS at 10^ cycles 

Sfg at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R -      and K, = 
No. of SN Curves (No of Heats) 

Ratk) Sfj/TUS at 10^ cycles 

193      (28.0) 221      (32.0) 

138      (20.0) 179      (26.0) 

Rafarancas:     48787 

195 

4.3.1-3.3(11/76) 
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TABLE 4.3.1-ME3.4 

Altoy DMignrtion:     6083 Aluminum Alloy (WtM M«til) 

Specification: 
Form: Plata-MIG wakM, 5183 Alloy fillw 
ThiekneM, cm (in.): 1 270 to 2.540 (0.500 to 1.000) 
Condition: 5083-H321 Plate, tetted as welded 

5083H321 
Plate Weld Metal 

Teiting Temperature, K (F) 

o 

Teroion, Longitudinal 

TUS, MN/m2 (kii) 

Std Deviatiun 

TVS, MN/m2 (k«) 

Std Deviation 

Elong, percent 

RA, percent 

No  of Spec. (No. of Heats) 

E, GN/m2(106p«i) 

No. of Spec. (No. of Heels) 

Poison's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 
K, =   16 
No. of Spec. (No. of Heats) 

HXS. MN/m2 (ksi) 
Kt- 
No. of Spec. (No. of Heats) 

Tenswn, Traraverse 

TUS, MN/m2 (ksi) 

Std Deviation 

TYS, MN/m2 (ksi) 

Std. Deviation 

Ek>ng, percent 

RA, percent 

No. of Spec. (No. of Heats) 

E, GN/m2 (108 pij) 

No of Spec. (No. of Heats) 

Poison's Ratio 

Work Hvdening Coef 

NTS, MN/m2 (ksi) 

Kt- 
^to. of Spec  (No of Heats) 

NTS. MN/m2 (ksi) 

Kt- 
No  of Spec. (No of Heats) 

References:    90072 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

297 (75) 

305      (44.2) 

196      (-108) 

324      (47.0) 

179      (28.0)     181      (26.2) 

14.0 

39 

376      (54.5) 

19.0 

48 

410      (59.5) 

1 

77        (-320) 

446      (64.7) 

217      (31.4) 

19.0 

23 

430      (62.4) 

1 

4        (-462) 

456    (66.1) 

246    (35.7) 

9.0 

14 

405    (58.8) 

1 

VJii 
0.1-3.4(11/76) 
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TABLE 4.3.1 ME3.5 

Alloy Designation:     5083 Aluminum Alloy (WM Matal) 

50e3'H321 
Plata Wald Maul 

Spacification: 
Form: Plata^lG waklad. 5356 Alloy flllar 
Thicknaa, cm (in.): 1.270 to 2.540 (0.500 to 1.000) 
Condition: 5083-H321 Plata, tastad at waldad 

Tasting Tamparatura. K (F) 297 (75) 19S      (-106) 77        (-320) 4         (-452) 

Tension. Longitudinal 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

286      (41.5) 303      (43.9) 427      (61.9) 466    (66.01 

TVS. MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

168      (24.3) 186      (27.0) 201      (29.1) 235    (34.1) 

Elong, percent                          Avg 
Min 

13.5 14.5 15.5 3.0 

RA. percent                              Avg 
Mm 

No  of Spec. (No. of Heats) 

47 

1 

52 

1 

33 

1 

17 

1 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
Kt =     16                               Mm 
No. of Spec. (No. of Heats) 

371      (53.8) 

1 

396      (57.5) 

1 

418      (60.6) 

1 

398    (57.7) 

1 

NTS. MN/m2 (ksi)                   Avg 
Kx =                                      Min 
No. of Spec. (No. of Heats) 

Tension, Tra'averia 

TUS. MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

Min 

RA. percent                              Avg 
Min 

No. of Spec  (No. of Heats) 

E. GN/m2(106p^)                 Avg 
Min 

No of Spec. (No. of Heats) 

Poisnn't Ratio 

Work Ha^doning Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No. of Spec. (No of Heats) 

NTS. MN/m2 (ksi)                   Avv 
K, -                                      Min 
No. of Spec. (No of HeatsI 

u 

VJ7 RaferancM:       90072 

4.3.1-3.5 (11/78) 
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TABLE 4.3.1 *IE3.6 
5083H3Z1 

PlaM-Wald Metal 

Alloy Daignation:     5083 Aluminum Alloy (Wald Matal) 

Specification: 
Form: Plate MIG welded, 5556 Alloy filler 
Thickness, cm (in.): 1.270 to 2.640 (0.500 to 1.000) 
Condition: 5083H321 Plate, tested as welded 

U 

Testing Temperature, K (F) 297 (75) 195       (108) 77        (-320) 4         (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
MID 

Std  Deviation 

306       (44.4) 319       (46.3) 450      (65.3) 474     (68.8) 

TYS. MN/m2 (ksi)                    Ayg 
Mm 

Std   Dovidlion 

177       (25.6) 184       (26.7) 211      (30.6) 239    (34.6) 

Elong, percent                            Avg 
Mm 

14.0 18.5 20.5 13.0 

RA, percent                              Avg 
Mia 

No  of Spec. (No. of Heats) 

36 

1 

46 

1 

26 

1 

17 

1 

E, GN/m2(106psi)                 Avg 
Mm 

No, of Spec, (No, of Heats) 

Poisson's Ratio 

Wori( Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =   16                                 Min 
No  of Spec   INo  of Heats) 

370       (53.7) 401       (58.1) 417      (60.5) 399    (57.9) 

NTS, MN/m2 (ksi)                   Avg 
K| =                                        Min 
No of Spec  (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  D-viation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Etong, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No, of Spec  (No, of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec, (No, of Heats) 

Poi«on's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksil                    Avg 
K, -                                        Mm 
No of Spec   (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                        Mm 
No of Spec, (No of Heats) 

t 

RafvanoM:       90072 VM'^ 
4.3.1-3.6(11/76) 
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TABLE 4.3.14VIE3.7 

Alloy Detignation:     5083-O Aluminum Alloy (W»ld Metal)       

5083O 
Plate-Weld Metal 

Specification: 
Form: Plats-MIG welded, 5183 Alloy filler 
Thicknen, cm (in.): 2.541 to 5.080 (1.001 to 2.000) 
Condition: 5083-O Plate, tested ai vvelded 

Testing Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Deviation 

TVS, MN/m2 (Icsi) 

Std. Deviation 

Elong, percent 

RA, percent 

No  of Spec. (No. of Heats) 

E, GN/m2(106psi) 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Worit Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K^ = N/lin 
No. of Spec. (No. of Heats) 

Avg 
Mm 

Avg 
l^in 

Avg 
Min 

Avg 
Mm 

Avg 

Avg 
'Mm 

Heats) 

Avg 
Min 

NTS, MN/m2 (ksi) 

Kt = 
No. of Spec. (No. of 

Tension, Tran-^erse 

TUS, MN/m2 (ksi) 

Std. Deviation 

TYS, MN/m2 (ksi) 

Std. Deviation 

Elong, percent 

RA, percent 

No of Spec. (No. of Heats) 

E, GN/m2 (106 psi) 

No of Spec. (No. of Heats) 

PoiSK>n's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 

No of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) 

Kt- 
No of Spec  (No. of Heats) 

Referencaa:       96684 

Avg 
Min 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

297 (75) 

295      (42.8) 
280      (40.6) 

146      (21.2) 
129      (18.7) 

22.5 
17.7 

10 

Avg 
Min 

Avg 
Mm 

77 (-320) 

419       (60.8) 
405      (58.8) 

177      (25 6) 
160      (23.2) 

24.5 
20.8 

10 

0.1-3.7(11/76) 
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TABLE 4.3.1-ME3.8 

Alloy Dwijnjtion:     5083-O Aluminum Alloy (W«ld M«Ml) 

Specification: 
Form: Plats-MIG w«ldad,53S6 Alloy filler 
Thicfcnea, cm (in): 2.541 to 5.080 (1.001 to 2.000) 
Condition: 5083-0 Plate, tatted a> welded 

6083-O 
PlateWeld Metal 

Testing Temperature, K (F) 

o 

*   0 

Tecwioo. Longitudinal 

TUS, MN/m2 (kr) 

Sid Deviation 

TVS, MN/m2 /k$i) 

Std- Deviation 

Elong, percent 

RA, percent 

No  of Spec. (No. of Heats) 

E. GN/m2(106p$i) 

No. of Spec. (No. of Heals) 

Poi$»on'$ Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kt = Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
Kt = MIn 
No. of Spec. (No. of Heats) 

Avg 
Min 

291 
288 

(42.2) 
(41.7) 

Avg 
IVlin 

145 
142 

(21.2) 
(20.6) 

Avg 
Ivlin 

17.9 
16.1 

Avg 
Min 

4 (1) 

Avg 
Min 

Tension, Transverse 

TUS. MN/m2 (ksi) Avg 
Min 

Std. Deviation 

TVS. MN/m2 (ksi) Avg 
Min 

Std- Deviation 

Ek>ng, percent Avg 
Min 

RA, parotnt Avg 
Min 

No. of Spec, (No. of Heats) 

E, GN/m2,'06psi) Avg 
Mm 

No. of Spec. (No. oi Heats) 

Poisaon's Ratio 

WoA Hardening Coef 

NTS, MN/m2 (ksi) Avg 

Kt- Mm 

No. of Spec  (No. of Heats) 

NTS, MN/m2 (kii) Avg 
Kt - Mm 
No of Spec. (No. of Heats) 

297 (75) 

nvfWflncM: 96694 

77 (-320) 

407 
387 

172 
171 

(59.1) 
(B6.2) 

(24.91 
(24.8) 

23.2 
20.5 

(1) 

<«.l^' CO' 
4.3.13.0(11/76) 
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TABLE 4.3.1-ME4. RESULTS OF ALCOA ANALYSIS FOR DEVELOPMENT OF MAXIMUM 
ALLOWABLE DESIGN STRESSES'^* FOR 5083-0 SHEET AND PLATE AT 
CRYOGENIC TEMPERATURES (90174) u 

Testing 
Temp< jrature 

F 
Min.TUS MiaTUS/4 

MN/m2        Ksi 

Min. TVS MIn. TYS X 2/3 Desiqn 
MN/m2 

Stress 

K MN/m2 Ksi MN/m2 Ksi MN/m2 Ksi Ksi 

Thickness 0.130 to 3.810 cm (0.051 to 1.500 in J 

297 75 276 40.0 69.0 10.0 124 18.0 82.7 12.0 69.0 10.0 

255 0 276 40.0 69.0 10.0 124 18.0 82.7 12.0 69.0 10.0 
227 -50 276 40.0 69.0 10.0 124 18.0 82.7 120 69.0 10.0 
200 -100 278 40.4 69.6 10.1 124 18.0 82.7 12.0 69.6 10.1 

172 -150 285 41.4 71.7 10.4 126 18.3 84.1 12.2 71.7 10.4 
144 -200 302 43.8 75.8 11.0 129 18.7 86.2 12.5 75.8 11.0 
117 -250 332 48.2 82.7 12.0 133 19.3 88.9 12.9 82.7 12.0 
111 -260 340 49.3 84.8 12.3 134 19.4 88.9 12.9 84.8 12.3 

89 -300 368 53.3 91.7 13.3 136 19.8 91.0 13.2 91.0 13.2 
77 -320 381 55.2 95.2 13.8 138 20.1 92.4 13.4 92.4 13.4 

Thickness 3.811 to 7.620 cm (1.501 to 3.000 In.) 

297 75 269 39.0 66.9 9.7 117 17.0 77.9 11.3 66.9 9.7 
255 0 269 39.0 66.9 9.7 117 17.0 77.9 11.3 66.9 9.7 
227 -50 270 39.1 67.6 9.8 117 17.0 77.9 11.3 67.6 9.8 
200 -100 272 39.4 67.6 9.8 117 17.0 77.9 11.3 67.6 9.8 
172 -150 278 40.4 69.6 10.1 118 17.2 79.3 11.5 69.6 10.1 
144 -200 294 42.7 73.8 10.7 121 17.6 80.7 11.7 73.8 10.7 
117 -250 324 47.0 81.4 11.8 125 18.2 83.4 12.1 81.4 11.8 
111 -260 332 48.1 82.7 12.0 126 18.3 84.1 12.2 82.7 12.0 
89 -300 358 52.0 89.6 13.0 129 18.7 86.2 12.5 86.2 12.5 
77 -320 371 53.8 92.4 13.4 130 18.9 86.9 12.6 86.9 12.6 

Thickness 7.621 to 12.700 cm (3.001 to 5.000 in.) 

297 75 262 38.0 65.5 9.5 110 16.0 73.8 10.7 65.5 9.5 
255 0 262 38.0 65.5 9.5 110 16.0 73.8 10.7 65.5 9.5 
227 -50 263 38.1 65.5 9.5 110 16.0 73.8 10.7 65.5 9.5 
200 -100 265 38.4 66.2 9.6 110 16.0 73.8 10.7 66.2 9.6 
172 -150 272 39.4 67.6 9.8 112 16.2 74.5 10.8 67.2 9.8 
144 -200 287 41.6 71.7 10.4 114 16.6 76.5 11.1 71.7 10.4 
117 -250 316 45.8 78.6 11.4 118 17.1 78.6 11.4 78.6 11.4 
111 -260 323 46.8 80.7 11.7 118 17.2 79.3 11.5 79.3 11.5 
89 -300 350 50.7 87.6 12.7 121 17.6 80.7 11.7 80.7 11.7 
77 -320 362 52.5 90.3 13.1 123 17.8 82.0 11.9 82.0 11.9 

(a) Allowable design stresses are determined on the basis of the lower of (1) one-fourth of the minimum tensile 
strength or (2) two-ihlrds of the minimum yield strength.   Classical statistical methods were not used in 
reduction jf the data. 

^01 
4.3.1-4(11/75) 
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TABLE 4.3.1-ME8 

B083-O 
Plate 

o Alloy Daignation:      5083-0 Aluminum Alloy 

Specification: 
Form: Plate 
Thicknea, cm (in.): Over 5.080 (2.000) 
Condition: Annealed (0) 

•J 

« 1* 

Terting Temperature, K (F) 297 (75) 110      (-260) 77         (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

297 
273 

(43.1) 
(39.6) 

383      (55.5) 412       (59.7) 
374       (54.3) 

TYS. MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

132 
121 

(19.-.) 
(17.6) 

151       (21.9) 148      (21.5) 
141       (20.5) 

Elong, percent                          Avg 
Mm 

22.3 
15.0 

31.7 30.1 
15 

RA, percent                            Avg 
Min 

No. of Spec. (No. of Heats) 9 

26.8 
14 

(4) 

37.0 

3          (2) 

29.5 
19 

9          (4) 

E. GN/m2 (106 pti)                Avg 
Min 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K| =                                      Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                         Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

294 
262 

(42.7) 
(38.0) 

396      (57.4) 387      (56.1) 
351       (50.9) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

133 
121 

(19.3) 
(17.5) 

157      (22.7) 160      (21.8) 
14!       (20.4) 

Ek)ng, percent                          Avg 
Min 

18.3 
14 

29;a 22.5 
15.5 

RA, percent                              Avg 
Mm 

No. of Spec. (No. of Heats) 11 

22.7 
14 

(4) 

28.7 

3          (2) 

23.2 
17 

a       (4) 

E, GN/m2 (106 psi)                 Avg 
Min 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, ="                                        Mm 
No of Spec. (No. of Heats) 

NTS. MN/m2 (ksi)                   Avg 
K, =                                      Mm 
No of Spec. (No. of Heats) iy^<^ 

Rafarencat:   90176.96690,96691 
4.3.1-9 (11/76) 
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Alloy Dwignation:     5083-0 Aluminum Alloy 

TABLE 4.3.1-ME9 
6083-0 
Plat* o 

Specification: 
Form: Plata 
Thicknea. cm (in.):    Over 5.080 (2.000) 
Condition: Annealed (0) 

Te«ing Temperature, K (F) 297 (75) no      (-260) 77        (-320) 

Tension, Short Transverte 

TUS, MN/m2 (kti)                   Avg 
Mm 

Std  Deviation 

268 
245 

(38.8) 
(35.6) 

323      (46.8) 332      (48.1) 
316      (45.8) 

TYS, MN/m2 (kti)                   Avg 
Mm 

Std, Deviatron 

127 
116 

(18.4) 
(16.8) 

156      (22.6) 144      (20.9) 
135      (19.6) 

Etong, parcem                          Avg 
Mm 

11.0 
10 

10.0 11.38 
9.5 

RA, percent                            Avg 
Mm 

No  jf Spec. (No. of Heats) 5 

11.5 
11 

(3) 

11.0 

(1) 

12.0 
11 

5          (3) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson't Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                         Min 
No. of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K| -                                      Min 
No. of Spec. (No. of Heats) 

Referer. M: 90176. 96691 

£03< 
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TABLE 4.3.1-ME9.1 
6083-O 

PItU-Wotd Mttal 

o Alloy DasignMion:      5083 Aluminum Alloy (Wtid M«til) 

Specification: 
Form: Plat*.MIG NakM, 5183 Alloy fillw 
Thicknut, cm (in.): Ovw 5.080 (2.000) 
Condition: 5083-O Plato, tottwl at wakM 

u 

Tettrng Temperature, K (F) 297 (76) 111       (-260) 77        (-320) 

Tension, Longitudinal 

TUS, MN/m2 (kii)                   Avg 

Std  Deviation 

283      (41.0) 
247      (3t).8) 
17.7     (2.57) 

368      (53.4) 
339      (49.2) 

394      (57.1) 
341       (49,4) 
29.9     (4.34) 

TVS. MN/m2 (ksi)                   Avg 
Miti 

Std  Deviation 

159      (23.0) 
144      (20.9) 
9.38     (1.36) 

131      (26.3) 
160      (23.2) 

185      (26.8) 
167      (24.2) 
12 0     (1.82) 

Elong, percent                          Avg 
Mm 

15.4 
6.5 

18.9 
11.0 

18.3 
9.8 

RA, percent                              Avg 
Min 

No. 01 Spec. (No. of Heats) 

22.4 
12 

12        (3) 

24.8 
16 

6          (2) 

20.1 
14 

12        (3) 

E, GN/m2(106pji)                 Avg 
Min 

No. of Spec. (No. of iHeats) 

Poisson't Ratio 

Work Hartlening Coef 

NTS, MN/~|2 (ksi)                   Avg 
Kt =                                        Mm 
No. of Snec. (No. of Heats^ 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                         Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TU&, MN/m2 (ksi)                   Avg 
Min 

Std. Deviatior 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

\ 

Etorig, percent                          Avg 
Min 

RA, percent                            Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2 (10^ pii)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poitson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (kii)                   Avg 
K, =                                      Mm 
No. of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                      Min 
No  of Spec. (No of Heats) 

i 
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FIGURE 4.3. 1-MEl.    EFFECT OF TEMPERATURE ON THE 
STRENGTH OF 5083 ALUMINUM ALLOY 
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FIGURE 4.3.1-ME3.  FATIGUE CRACK GROWTH RATE OF 5083-0 ALUMINUM 
ALLOY PLATE [90175, 96691] 
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FIGURE 4.3.1-ME4.  FATIGUE CRACK GROWTH RATE OF 5083-0 ALUMINUM PLATE 
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TABLE 4.3.1-TR1 

60834  Al 

Alloy Dwignation:   S083^ Alummum Alloy 

Spacification: 
Form: 
Dinwraion: 
Condftion:    AnnuM (-0). H113 

-_> 

Tatting Taniparatura K (F) 273 (321 100 (-280) 60 (-370) 20 (-4231 10 (-442) (-462) 

Tharmal Conductivity (-0) 

Watts m-l K-1 
Btu hr-1 fr' F-1 

No of Spec 
Rafarancat: 9022S 

Tharmal Expamion (T?7a to T) 
Lonjitudinal (-H113) 

Parcant 
No. of Spec. 

Rafarancac  74406 

Spacific Haat 

Joula«kj-1 K-1 
Btu lb-1 F-1 

No. of Spec. 
Rafarancat: 

Elactrical Raiittivity (-0, -H113) 

Ohm m 
Ohm circular mil fr^ 

No  of Spec 
RafarancM:  79661,90164 

62 

1 

■0J2 
1 

(364) 
38 

1 

-0.38 
1 

(22.0) 
173 

1 

■0.366 
1 

(10.0) 
8.6 

1 

•0J66 
1 

(4.9) 

6.70 X lO"* 
(34.3) 

4 

3.60 X ir-* 
(21.7) 

4 

3.20 X 10-« 3.06 X W 3.06 X 10-< 3.05 X lO" 
(19J) (1.76) (1.76) (1.76) 

:o^' 

4.3.1-12J (11/76) 

J 

http://www.abbottaerospace.com/technical-library


mmummm'^ ^"T« 

u 
TABLE 4.3^-MEI 

Alloy Daugnation: 54664 Aluminum Alloy 

Spacification: 
Fofm: 
Thidcnaa, cm (in.): 
Condition: 

ShMt 
0.100 to 0.319 (0.040 to 0.12S) 
0 

54G(M) 
ShMt 

0 

Tasting Tamparature. K (F) 297 (75) 77        (320) 20         (.423) 

Taraion, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std Deviation 

361      (50.9) 587      (85.1) 

TVS, MN/m2 |k$i)                    Ayg 
Mm 

Std  Deviation 

183      (2e£) 210      (30.5) 

Elong, parcant                            Avg 
Min 

16.8 24.8 

RA. parcant                              Avg 
Min 

No. of Spec. (No. ol Heats) 

26.1 

2          (1) 

25.4 

2          (1) 

E, GN/m2 (106 p$i)               Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Worit Hardaning Coaf 

NTS, MN/m2 (ksi)                   Avg 
Kt =     6.3                              Min 
No. of Spec. (No. of Heats) 

332      (48.1) 

4           (1) 

307       (44.5) 

4           (1) 

NTS, MN/m2 (ksi)                    Avg 
Kj =                                         Mm 
No. uf Spec. (No of Heats) 

Tansron, Transverse 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

323      (46.9) 440       (63.8) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

177      (25.7) 200      (29.0) 

Ek>ng, parcant                          Avg 
Mm 

24.2 40.0 

RA, paroent                             Avg 
Mm 

No. of Spec  (No. o* Heats) 1 

E, GN/m2 (106 psi)                Avg 
Mm 

No of Spec  (No of Heats) 

Poisnn't Ratio 

Work Hardaning Coal 

NTS, MN/m2 (ksi)                   Avg 
K,"   11.1                           Min 
No of Spec  (No. of Heats) 

287      (41.6) 

1 

296      (43.0) 

1 

NTS, MN/m2 (ksi)                   Avg 
K, ^    15                                Min 
No of Spec  (No. of Heats) 

274      (39.7) 

1 

306      (44.3) 

1 

Ra<«ancM:       56756,90188 i:io< 
4J.2 1 (11/76) 
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TABLE 4.3.2 ME2 
5456H24 
Sheet 

Alloy Designation: 5456-H24 Aluminum Alloy 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Sheet 
0.100 to 0.319 (0.040 to 0.125) 
H24 

211 

Testing Temperature, K (F) 297 (75) 77         (320) 20         (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Std   Deviation 

376       (54.5) 518       (75.1) 596       (86.4) 
589      '85.4) 

TYS. MN/m2 (ksi)                     Avg 

Std. Deviation 

289       (41.9) 382       (55.4) 389       (56.4) 
379      (65.0) 

Elong, percent                          Avg 
Min 

13.7 13.2 7.7 
7.5 

RA, percent                            Avg 
Mm 

No. of Spec, (No, of Heats) 1 1 5           (1) 

E, GN/m2(106psi)                 Avg 
Mm 

No, of Spec, (No. of Heats) 

80.0     (11.6) 

1 

88.3     (12.8) 

1 

Poisson's Ratio 

WoA Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt =                                            Min 
No. of Spec. (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No. of Spec  (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std, Deviation 

376       (54.6) 475       (68.9) 571       (82.8) 
557       (80.8) 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

274       (39.8) 330       (47.9) 384      (55.7) 
384       (55.7) 

Etong, percent                          Avg 
Min 

11.6 8.9 8.0 

RA, percent                           Avg 
Mm 

No of Spec  (No, of HeatsI 2           (2) 2          (2) 2           (1) 

E, GN/m2 (10^ pii)                 Avg 
Mm 

No of Spec, (No. of Heats) 

PoisKin's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -   11.1                           Mm 
^'-< of Spec, (No, of Heats) 

343       (49.7) 

1 

331       (48.0) 

1 

NTS, MN/m2 (ksi)                   Avg 
K, -    15                                Mm 
No, of Spec, (No, of Heats) 

313       (46.4) 

1 

325       (47.2) 

1 

References:     42002,90188 

4.3.2-2(11/76) 
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o 
Alloy Designation: 

Spacification: 

Form: 

Thickfwa, cm (in.|: 
Condition: 

TABLE 4.3.2-ME3 

545&H24 
Sha« W«id Mstal 

5456 Aluminum Alloy (Weld Metal) 

Shaat-TIG <mldad, 4043 Alloy filler 
0.100 to 0.319 (0.040 to 0.125) 
54564124 TIG welded and tested 

VMting Temperature, K (F) 297(75) 77        (320) 20 (-423) 

Avg 
Mm 

Avg 
Mil 

Avg 
Min 

Avg 
Mm 

Avg 
Min 

Tertsion, Longitudinal 

TUS. MN/m2 (ksi) 

Std Oeviation 

TVS. MN/m2 (ksi) 

Std Deviation 

Etong, percent 

RA, percent 

No  ot Spec. (No. of Heats) 

E. GN/m2(l06psi) 

No  of Spec. (No. of HeatsI 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 
K, = 
No. of Spec. (No. of Heals) 

NTS, MN/m2 (ksi) 

Kt = 
No, of Spec. (No  o' Heals) 

Tension, Trarwverse 

TUS, MN/m2 (ksi) 

Std. Deviation 

TVS, MN/m2 (ksi) 

Sid. Deviation 

Eking, percent 

RA, percent 

No of Spec  (No of Heats) 

E. GN/m2 (IQfips) 

No of Spec. (No of Heats) 

Poi«o.-.'s Ratio 

Work Hvdening Coef 

NTS, MN/m2 (ksi) Avg 
Kf « Mm 

No of Spec   (No of Heats) 

NTS, MN/m2 (ksi) Avg 
K, ' Mm 
fMo of Spec  (No of Heats) 

Referaicn:       42002 

Avg 
Mm 

Avg 
Mm 

Avg 
Mir 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

341      (49.4) 409      (59.3) 372      (54.0) 
353      (51.2) 

10        (1) 

351      (50.9) 411       (59.6) 387 
372 

(56.1) 
(54.0) 

'^1 A^ 
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Alloy Dnignation: 

TABLE 4.3.2 ME4 

5456-H321 Aluminum Alloy 

5456H321 
Sheet 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Sheet 
0.100 to 0.319 (0.040 to 0.125) 
H321 

Testing Temperature, K (F) 297 (75) 77         (-320) 20         (-423) 

Tension, Longitudinal 

396       (57.4) 528      (76.6) 665       (96.4) TUS, MN/m2 (kji)                   Avg 
Mm 

Std   Deviation 

TYS, MN/m2 (ksil                    Ayg 

Std. Deviation 

272       (39.5) 322      (46.7) 363      (52.6) 

Elong, percent                          Avg 
Mm 

14.5 26.8 21.7 

RA, percent                                Avg 
Mm 

No  of Spec   (No  of Htvits) 3          (1) 3           (1) 3           (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No. of HeatsI 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m^ (!<si)                    Avg 
K, =   30.3                              Mm 
No. of Spec. (No. of Heats) 

328       (47.6) 

3           (1) 

363       (52.7) 

3          (1) 

392       (56.9) 

3           (1) 

NTS, MN/m2 (ksi)                   Avg 
K| =                                         Mm 
No. of Spec. (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
MIn 

Std. Deviation 

399       (57.9) 500       (72.5) 613      (88.9) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

273       (39.6) 322       (46.7) 373       (54.1) 

Elong, percent                          Avg 
Mm 

17.5 23.5 14.8 

RA, percent                             Avg 
Mm 

No. of Spec  (No  of Heats) 

E, GN/m2 (106 psi)                 Avg 
Min 

No of Spec. (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, •      30.3                         Mm 
No. of Spec. (No. of Heats) 

332       (48.2) 

3           (1) 

366       (53.1) 

3          (1) 

389       (56.4) 

3           (1) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                         Mm 

No. of Spec; (No of Heats) 

:ii 
References:     90076 
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TABLE 4.3J^E5 

Alkiy De«5|iuKion: 5456 Aluminum Alloy (Wald M«tal) 

Spocification: 
Form: 
Thidtnaa, cm (in.): 
Condition: 

Sha« TIG v.vMed. 5556 Alloy fillw 
0.100 to 0.319 (0.040 to 0.125) 
5456-H321 Sheet, welded and tested 

545&H321 
Shaet-Wek) Metal 

o 

Testing Temperature, K (F) 297 (75) 77        (-320) 20 (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avj 

Mm 
Sid  Deviation 

358       (32.6) 439      (68.7) 407 (69.1) 

TYS, MN/m2 (ksi)                    Avg 

Mm 
Std, Deviation 

225       (32.6) 260      (37.7) 341 (49.5) 

Elong, percent                          Avg 
Mm 

13.0 15.8 3.5 

RA, percem                              Avg 
Mm 

No. of Spec. (No. of Halts) 3           (1) 3           (1) 3 (1) 

E, GN/m2 (106 psi)                 Avg 
Min 

No  ol Spec. (No. ol Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kj =     30.3                            Mm 
No. of Spec. (No. of Heats) 

375       (54.4) 

3           (1) 

412       (59.7) 

3          (1) 

412 

3 

(59.7) 

(1) 

NTS, MN/m2 (ksi)                     Avg 
K^ =                                         Mm 
No. of Spec. (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

375       (51.7) 435       (63.1) 428 (62.1) 

TYS. MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

209       (30.3) 247       (35.8) 379 (55.0) 

Eking, percent                          Avg 
Mm 

8.5 9.5 5.0 

RA, percent                              Avg 
l^in 

No. of Spec  (No of Heats) 3          (1) 3          (1) 3 (1) 

E. GN/m2(106psi)                 Avg 
Min 

No of Spec  (No of Heats) 

Poisson's Ratio 

Work Hsdening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -     30.3                           Mm 

No  of Spec   (No  of Heats) 

357       (51.8) 

3          (1) 

394       (57.1) 

3           (1) 

384 

3 

(55.7) 

(1) 

NTS. MN/m2 (kn)                    Avg 
K, -                                        Mm 
No of Spec  (No of Heats) 

»•-•    a    - 

Rafari 90076 '^11 
4.3^-5(11^6) 
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Alloy Designation: 

TABLE 4.3.2 ME6 

54S6-H343 Aluminum Alloy 

5456H343 
Sheet 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Sheet 
0.100 to 0.319 (0.040 to 0.126) 
H343 

Testiny Temperature, K (F) 297 (75) 195 (108) 144       (-200) 77 (•320) 20 (-423) 4           (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 

Min 
Std  Deviation 

395       (57.3) 

389      (56.4) 
5.31      (0.77) 

401 

393 

(58.2) 

(57.0) 

427       (62.0) 510 

488 
10.0 

(73.9) 

(70.8) 
(1.45) 

592 

554 
26.6 

(85.9) 

(80.4) 

(3.86) 

(86.5) 

TVS, M(M/m2 (ksi)                    Avg 

Mm 
Std   Deviation 

323       (46.8) 

298       (43.2) 
19.9      (2.88) 

344 

310 

(49.9) 

(45.0) 

324       (47.0) 377 

348 
23.7 

(54.7) 

(50.5) 
(8.43) 

412 

372 
33.4 

(59.8) 

(53.9) 
(4.84) 

(57.0) 

Eking, percent                          Avg 
Mm 

8.4 

7.0 

9.9 
9.3 

11.7 11.5 

7.0 

9.4 
8.0 

9.5 

RA, percent                                Avg 
Mm 

No  of Spec, (No. of Heats) 9          (3) 6 (2) 1 9 (3) 9 (3) 1 

E, GN/m2(106psi)                  Avg 
Mm 

No  of Spec. (No. of Heats) 

71.7     (10.4) 
70.3      (10.2) 
6           (2) 

73.8 
69.6 
5 

(10.1) 

(1) 

73.8 

70.3 
6 

'10.7) 
(10.2) 
(2) 

77.9 
75,2 
6 

(11.3) 
(10.9) 
(2) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kf =   3.5                                Mm 
No. of Spec. (No. of Heats) 

405       (58.8) 

402       (58.3) 
3           (11 

489 

485 
3 

(70.9) 
;70.4) 

(1) 

542 

535 
3 

(78.6) 
(77.6) 

(1) 

NTS, MN/m2 (ksi)                    Avg 
K, =   6.3                                Mm 

No. of Spec. (No, of Heats) 

393       (57.0) 

390       (56.6) 
5           (1) 

394 

392 
5 

(57.2) 

(56.8! 

(1) 

444 

442 
5 

(64.4) 
(64.1) 

(1) 

472 

463 
5 

(6t.5) 
(67.1) 

(1) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

403       (58.4) 

401       (58.1) 

401 
394 

(58.1) 

(57.2) 

499 

496 

(72.4) 

(72.0) 

566 
527 

(82.1) 
(76.4) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

297       (43.1) 

296       (43.0) 

302 

299 

(43.8) 

(43.31 

356 

348 

(51.7) 

(50.5) 

390 

376 

(56.5) 

(54.5) 

Eking, percent                          Avg 
Min 

9.7 

9.5 

11.2 
10.5 

12.0 

11.5 

7.7 

5.0 

RA, percent                             Avg 
Mm 

No. of Spec, (No. of Heats) 5           (1) 5 (1) 5 (1) 5 (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec, (No, of Heats) 

70.3     (10.2) 
69.0     (56.7) 
5          (1) 

73.1 

383 
5 

(10.6) 

(55.6) 

(1) 

73.1 
394 
5 

(10.6) 
(57.2) 
(1) 

80.7 
413 
5 

(11.7) 
(59.9) 

(1) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
Kt '   6.3                               Mm 
No. of Spec  (No, of Heats) 

395       (57.3) 392 (56.9) 410 (59.4) 422 (61.2) 

NTS, MN/m2 (|„j)                   Avg 

K, =                                         Mm 
No, of Spec, (No, of Heats) 

'7i  'C-r- 
References:     48652, 58060, 61996 
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O 
Alloy DoignMion: 

Spacificatiofi: 
Form: 
Thicknes, cm (in.): 
Condition: 

TABLE 4.3.2*1E7 

5466 Aluminum Alloy (Weld Mstal) 

Sheet TIG welded, 5356 Alloy filler 
0.100 to 0.319 (0.040 to 0.125) 
5456-H343 Sheet, welded and tested 

5456-H343 
SheM WeM Metal 

\U 

KJ 

Testing Teirperature, K (F) 297 (75) 195      (108) 77         (-320) 20        (-423) 

Tension. Longitudinal 

TUS, MN/m2 (kti)                    Avg 

Min 
Std  Deviation 

365      (53.0) 
363       (52.6) 

383       (52.6) 
360      (52.2) 

471       (68.3) 
469      (68.0) 

457      (66.3) 
439      (6371 

T 'S. MN/n^2 (kii)                    Avg 

Min 
Std  Devialion 

Elong, percent                          Avg 
Min 

4.9 
4.5 

4.9 
4.5 

9.0 
9.0 

2.5 
1.5 

RA, percent                              Avg 
Mm 

No. of Spec. (No. of Heats) 5           (1) 5           (1) 5          (1) 5           (1) 

E, GN/m2(106p$i)                 Avg 

Min 
No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                    Avg 
Kt =                                      Mm 
No. 0* Spec. (No. of Heals) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                      Mm 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

354       (51.4) 
353       (51.2) 

34"       (50.4) 
28-       (40.8) 

450       (65.3) 
441       (64.0) 

459       (66.6) 
44C       (E3.8) 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

Etong, percent                          Avg 
Mm 

4.2 
3.5 

4.6 
4.5 

7.4 
6.0 

3.2 
2.5 

RA, percent                              Avg 
Mm 

No of Spec  (No. of Heats) 5           (1) 5           (1) 5           (1) 5           (1) 

E, GN/m2 '106 psi)                 iVy, 
Mm 

No of Spec, (No of Heats) 

PoisK>n's Ratio 

Woili Hardening Coef 

NTS, !VIN/m2 (ksi)                   Avg 
K, -                                      Mm 
No  of Spec. (No. of Heats) 

NTS. MN/m2 (ksi)                   Avg 
K, -                                        Min 
1*) of Spec  (No of Heats) 

48662 

4Ji-7(11A76) 
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TABLE 4.3.2 ME8 
545«H343 

Sheet Weld Metal 

Alloy Designation: 5456 Aluminum Alloy (Weld Metal) 

Specification: 

Form: 

Thicknen, cm (in.): 
Condition: 

Sheet TIG weldad, 5556 Alloy filler 

0.100 to 0.319 (0.040 to 0.125) 
5456-H343 welded and tested 

u 
Testing Temperature, K (F) 

Z17 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Deviation 

TYS, MN/m2 (ksi) 

Std. Deviation 

Elong, percent 

RA, percent 

No  of Spec. (No. of Heats) 

E, GN/m2(106psi) 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardenino Coef 

NTS, VIN/m2 (ksi) 

No. of bpc;. (No. o; Heats) 

Avg 
Min 

Avg 
IVIin 

Avg 
(Vltn 

Avg 
f\/lin 

Avg 
Mm 

Avg 
Mm 

NTS, MN/m2 (ksi) Avg 
Kj = Mm 
No of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) Avg 
Min 

Std. Deviation 

TYS, MN/n.2 (ksi) Avg 
Min 

Std. Deviation 

Eking, percent Avg 
Mm 

RA, percent Avg 
Mm 

No. of Spec  (No of Heats) 

E, GN/m2 (106 psi) Avg 
Mm 

No. of Spec. (No. of Heals) 

Poiaon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
K, ' Mm 
No. of Spec. (No. of Heats) 

References:       58060,61996 

297 (75) 

342      (49.6) 
330      (47.9) 

199       (28.7) 

4.6 

(2) 

195      (-108|     144      (-200)    I 7/        (-320) 

328      (47.5) 

207      (30.0) 

5.3 

368      (53.4) 

214      (31.0) 

6.3 

3 (1) 

422      (61.2) 
399      (57.8) 

240      (34.8) 

6.9 

6 (2) 

20 (-423) 

403      (58.5) 
364      (52.8) 

272      (39.5) 

3.5 

9 (21 

(-452) 

443      (64.2) 

264      (38.3) 

4.3 

(1) 

4.3.2-« (11/76) 
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o 
Alloy Oesigiuition: 

Specif icatkxi: 

Foim: 

Thickness, cm (in.): 
Condition: 

TABLE 4.3.2 ME9 

5456-0 Aluminum Alloy 

Plate 
0.635 to 1 269 (0.250 to 0.449) 
0 

b4560 
Plate 

lesting Temperature. K (F) 

o 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Sid Deviation 

TVS, V(N/m2 (ksi) 

Sid Devi.jtion 

Elong, pwcent 

RA, percent 

No  of Spec   (No- of HeatsI 

E, GN/m2(106psi) 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kt =   6.3 Mu, 
No. of Spec. (No. of Heats) 

Avg 
Mm 

Avg 
IWin 

Avg 
Mm 

Avg 
Mm 

Avg 

297 (75) 

351      (50.9) 
346       (50.2) 

183 

179 

(26.5) 
(25.9) 

16.8 

16.0 

26.1 

26.0 
(1) 

NTS, ^flN/m2 (ksi) 
K, = 

Avg 
Mm 

Nu  of Spec   (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std Deviation 

TVS, IVIN/m2 (ksi) 

Std Deviation 

Eking, percent 

RA, percent 

No. of Spec. (No of HeatsI 

E. GN/m2 (106 psi) 

No  of Spec   (No. of Heats) 

Poinon's Ratio 

Work Hardening Coef 

Avg 
(vim 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Miri 

NTS, MN/m2 (ksi) Avg 
Mm 

No of Spec  (No of Heats) 

NTS, IMN/m2 (ksi) Avg 
K, = Mm 
No of Spec  (No of HeatsI 

Rafaranoes:     66080 

332       (48.1) 
325       (47.2) 
4 (1) 

20 (-423) 

587 (85.1) 
583 (84,61 

210 (30.5) 
203 (29 5) 

24.8 
23.5 

25.5 
22.9 

2 (1) 

305 (44.3) 
305 (44.3) 
2 ID 

;ciN'' 
4.3.2-9(11/76) 

liiliaailittiulu MWiiaaiil ■iWUkibi 

http://www.abbottaerospace.com/technical-library


r «^i(PPP»W;jMj«w'J'"w".i««! 'WU1.I ijiiu I. Ji. .mii«spip(p!m^»ii^i^ 

TABLE 4.3.2-ME10 
5456-0 
Plata 

Alloy Detignation: 5456-0 Aluminum Alloy 

Specification: 
Form: 
Thicknest, cm (in.): 
Condition: 

Plate 
0.635 to 1.269 (0.250 to 0.499) 
0 

Testing Temperature, K (F) 

Compreaion. Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No. of Spec. (No. of Heats) 

Ec,GN/Ti2(106p$i) 

No. of Spec. (No. oi Heats) 

Compreaion, Transverse 

CYS, MN/m2 (ksi) 

Avg 
MIn 

Avg 
IVIln 

No. of Spec. (No. of Heats) 

Ec,GN/m2(106psi) 

No of Spec. (No. of Heats) 

Shearia' 

Avg 
Min 

SUS, MN/m2 (ksi)                   Avg 210 (30.4) 
Mm 

No. of Spec. (No, of Heats) 7 (1) 

G,GN/m2(106p$i)                 Avg 
M.n 

No  0. Spec  (No. of Heats) 

Impact, Charpy V 

Long., Nm(ft-lb)                      Avg 
Mm 

No. of Spec. (No. of Heats) 

Trans., Nm(ft-lb)                      Avg 
Min 

No, of S9er. (No, of Heals) 

Fracture Toughness"') 

K|cMN/m3/2(k,i/in.)            Avg 
Mm 

Orientation:      - 
No, of Spec, (No, of Heats) 

297 (75) 

K|E, MN/m3/2(i,si/jn.) Avg 
(F'om PTSC spec,)(     -    )Min 
No. of Spec, (No, of Heats) 

References:     56754 

(a) Indicate specimen design and orientatkin for shear specimens: 
(b) Indicate specimen design for K\c data: 

20        (-423) 

407      (59.0) 

7 (1) 

i 

HVJ' 

4.3.2-10 (1t/76» 

•^'""'^■"-^-'  -^-■.--.-■ 
"-''— '-■ -^ '-^- 

http://www.abbottaerospace.com/technical-library


BS 

o 
Alloy Oaugnatian: 

SpedficMion: 
Form: 
Thickiwa, cm (in.): 
Condition: 

TABLE 4JJ2-ME11 
B46&H321 
Plata 

5466-H321 Aluminum Alloy 

Plata 
0.635 to 1.269 (0.250 to 0.499) 
H321 

Testing Temparature, K (F) 

o 

Compcanion, Longitudinal 

CYS, MN/m^ (ksi) Avg 
Mm 

No. of Spec. (No. of Heats) 

Ec.GN/m2(l06psi) 

No. of Spec. I No. of Heats) 

CompraMion, Treniverie 

CYS, MN/m2 (ksi) 

Avg 

Avg 
IVIin 

No of Spec. (No. of Heats 

Ec,GN/m2(106(Bi| 

No. of Spec   (No. of Heats) 

Shear'a) 

SUS, MN/m2 (ksi) 

No. of Spec. (No  of Heats) 

G, GN/m2(106psi) 

No  of Spec. (No. of Heals) 

Impact, Charpy V 

Long., Nm(ft-lb) 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

No. of Spec. (No  of Heats) 

Trans., Nm(ftlb) 

No  of Spec. (No of Heats) 

Fracture Toughness!*') 

K|cMN/m3/2(k,iyjn.) 

Orientation 

No. of Spec. (No. of Heats) 

K|E, MN/m3/2((,sJ/in.) Avg 
(Frorn PTSC spec.X     -      )Mm 
No  of Spec. (No. of Heats) 

Avg 
Mm 

Avg 
Mm 

297(75) 

References: 56754 

228       (33.0) 

7 (1) 

2Sl 14231 

443       (64.3) 

7 (1) 

(a) Indicate specimen design and orientatkxi for shear specimens: 
(b) Indicate specimen design for K|c data: 

A. A. i-0' 

4.3,2-11 (11/76) 
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Alloy Dnignation: 

TABLE 4.3.2-ME12 

5466-0 Aluminum Aloy 

5456-0 
PlaM 

Spacification: 
Form: 
Thicknan, cm (In.): 
Condition: 

Plata 
1.270 to 2.540 (0.500 to 1.000) 
0 

Testing Temperature, K (F) 297 (75) 195      (108) 77        (-320) 4          (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Win 

Std  Deviation 

338       (49.0) 339       (49.1) 455      (66.0) 203      (29.5) 

TYS. MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

160       (23.2) 163       (23.6) 180      (56.1) 203      (29.5) 

Etong, percent                          Avg 
Min 

21.8 26.5 34.5 30.7 

RA, percent                              Avg 
Mm 

No. of Spec. (No. of Heats) 

31 

1 

43 

1 

35 

1 

24 

1 

E, GN/m2 (106psi)                 Avg 
Mm 

Ni. of Spec   (No. of HeatsI 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, =   16                                 Mm 
No. of Spec. (No. of Heats) 

351      (50.9) 

1 

411      (59.6) 

1 

420      (60.9) 

1 

Nl S. MN/m2 (ksi)                   Avg 
K^ =                                        Mm 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

TYS. MN/m': (ksi)                   Avg 
Mm 

Std. Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No, of Spec  (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec  (No of Heats) 

Poiston's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K^ »                                         Mm 
No  of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K^ "                                      Min 
No of Spec. (No  of Heats) 

Rafarano 72563 

4.3.2-12(11/76) 
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TABLE 4.3.2-ME 13 
&466-H321 
PIMi 

Alloy Doignation: 54S6-H321 Akiminum Alloy 

Spadfication: 
Form: 
Thidtnas, cm (in.): 
Condition: 

Plata 
1.270 to 2.540 (0.500 to 1.000) 
H321 

Testing Temperature, K (F) 297 (75) 195      (108) 77         (320) 20 (-423) 4           (^452) 

Tension, Longhudinal 

TUS, MN/m2 (kti)                   Avg 
Miri 

Std  Deviation 

353      (51.2) 

339      (49.2) 

379      (56.0) 492      (71.3) 

475      (68.9) 

636 

622 

(92.2) 

(90.2) 

638       (92.6) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Sid. Devijtion 

235      (34.1) 

225      (22.7) 

236      (34.3) 275      (39.9) 

273      (39 6) 
303 
273 

(43.9) 
(39.6) 

321       (46.5) 

Elong, percent                         Avg 
Min 

13.5 
11 

20£ 25.8 

24.5 

18.2 
14 

23.6 

RA, paroant                             Avg 
Mm 

No  of Spec  (No  of l-featsi 

11.3 

7 
7           (3) 

31 

1 

28 

2           (2) 5 

16.8 

15 
ID 

25 

1 

E, GN/m2(106p«i)                  Avg 
Mm 

No. of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                    Avg 
Kt =     6.4                             Mm 
No. of Spec. ('JO  of Heats) 

411       (59.6) 

403      (58.4) 
5           (1) 

461 

392 
5 

(66.8) 

(56.8) 
(1) 

NTS. MN/m2 (ksi)                    Avg 
K, =     16                               Mm 
No. of Spec. (N.-i. of Heals) 

412       (59.7) 

1 

456       (66.2) 

1 

523       (75.8) 

1 

Tension, Trans    'se 

TUS, IMN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

TVS. MN/m2 (ksi)                    Avg 
Min 

Std  Deviation 

Elong, percent                         Avg 
Mm 

RA. percent                             Avg 
Mm 

No  of Spec  (No  of Heats) 

E.GN/m2(106pa)                Avg 
Mm 

No of Spec. (No. of Heals) 

Poisaon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K,-                                        Mm 
No of Spec  (No of Heats) 

NTS, MN/m2 (ka)                   Avg 

K, -                                        Mm 
No of Spec  (No of Heats) *-» 

Referancas:     48787, 64373, 72563 
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6466-H321 
TABLE 4.3.2-ME14 

Alloy Dui||F<Xioii: 5456-H321 Aluminum Alloy 

Specificatior: 
Form: 
Thickness, cm (In.): 
Condition: 

Plate 
1.270 to 2.540 (0.500 to1.000) 
H321 

Testing Temperature, K (F) 

Fatiflue, Axia. Losing 

SN at 105 cycles, MN/m2(k$i) 
Loading frequency Hz 
with R = 0 ami '<( = 
No  ot S-N Curves (No ot Heals) 

Ratk) Sfg/TUS at 10^ cycles 

Sfj at loS cycles, MN/m2(ksi) 
Loading frequency- Hz 
with R =   Oand Kj = 
No ot S-N Curves (No. of Heats) 

Ratio S^/TUS at 10^ cycles 

SN at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kt = 
No  ot S-N Curves (No. of Heats) 

Ratio Sfj/TUS at 10^ cycles 

Fatigue, Flexural Loading 

SN at 105 cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kj = 
No. ot S-N Curves (No. of Heats) 

Ratro Sfg/TUS at 10^ cycles 

SN at 106 cycles, MN/m2(ksi) 
Loading frequency Hz 
(With R =      and K| = 
No. of S-N Curves (No. of Heats) 

Ratio Sfj/TUS at 10^ cycles 

S(g at 10' cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kj = 
No. of S-N Curves (No of Heats) 

Ratkj Sfj/TUS at 10' cycles 

References:     48787 

297 (75) 

290      (42.0) 

248      (36.0) 

77        (320) 

324 (47.0) 

1 

283 (41.0) 

i 

^) 

•70   I- 
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o 
Alloy Oati^Mtion: 

Specification: 
Form: 
Thidtnea, cm (in.): 
Condition: 

TABLE 4.37.ME IS 
545&H321 

Plata WaW Matal 

I Aluminum Alloy (Wald Matal) 

Plate-MIG midad. 5556 Alloy fillar 
1.270 to 2.540 (0.500 to 1.000) 
5466-H321 Plate. vMldad snd tested 

Testing Temperature, K (F) 297 (75) 77        (320) 

Tension. Longitudinal 

TUS, MN/m2 (k,i)                   A»g 

Min 
Std  Deviation 

308      (44.6< 407      169.0) 

TYS. MN/m2 (ksi)                    Avg 

Mm 
Std   Deviatiun 

155      (22.5) 181      (26.2) 

Elong, percent                          Avg 
Mm 

13.0 14.5 

RA, percent                             Avg 
Min 

No  of Spec   INo. of Heats) 1 1 

E, GN/m^ (lO^psi)                  Avg 
Mm 

No  of Spec, (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
Ki =                                         Mm 
No, of Spec  (No. of Heats) 

NTS. MN/m2 (ksi)                   Avg 
Kj =                                      Min 
No. of Spec. (No of Heals) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Etong, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No  of Spec   (No. of Heats) 

E, GN/m2 (1<* psi)                 Avg 
Mm 

No  of Spec   (No  of Heats) 

Poision's Ratio 

Work Hvdening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, "                                         Mm 
No of SIXM;  (No. of Heats) 

N1S. MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No of Spec  (No of Heats) 

»-»tf 
Referanca     48787 ZZ^< 
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TABLE 4.3.2 ME16 
S456H321 

Plate Weld Metal 

Alloy Dedication: 5456 Aluminum Alloy (Weld MetaO 

Specification: 
Form: 
Thickness, cm (in.): 
Condition. 

Plate-MIG welded, 5556 Alloy filler 
1.270 to 2.540 (0.500 to 1.000) 
5456-H321 Plate, welded and tested 

u 
Testing Temperature, K (F) 

Fatigue, Axial Loading 

Sfg at 10^ cycles, MN/m2(kii) 
Loading frequency Hz 
with R = 0 and K^ = 
No. of S-N Curves (No. ot Heats) 

Ratio SN/TUS at 10^ cycles 

SN at 10^ cycles. MN/m^dtsi) 
Loading frequency Hz 
with R = 0  and Kf = 
No. of S-N Curves (No. of H3ats) 

Ratio Sfj/TUS at 10^ cycles 

S|Nj at 10' cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and K^ = 
No of S-N Curves (No of Heats) 

Ratio Sfj/TUS at 10' cycles 

Fatigue, Flexural Loading 

SN at 105 cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and K^ = 
No. of S-N Curves (i\lo. of Heats) 

Ratk) Spj/TUS at 10^ cycles 

Sfj at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and K^ = 
No of S-N Curves (No. of Heats) 

Ratio SN/TUS at 10^ cycles 

SN at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kt = 
No. of S-N Curves (No. of Heats) 

Ratkj SN/TUS at 10^ cycles 

Referencss:   48787 

297 (75) 

207      (30.0) 

159      (23.0) 

77        (-320) 

241      (35.0) 

209      (30.0) 
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Alloy Designation: 

TABLE 4.3iJME17 

5456-H343 Aluminum Alloy 

54S&H343 
Plate 

Specification: 
Foim: 
Thicknen. cm (in.): 
Cr.xlition: 

Plate 
1.270 to 2.540 (0.500 to 1.000) 
H343 

i ) 

U 

Testing Temperature, K (F) 297 (75) 19« i-108) 144 (■200) 77         (320) 20         (-423) 

Tension. Longitudinal 

TUS, MN/m- (ksi)                    Avg 
Mm 

Sr'l   Deviation 

387      (56.1) 

385       (55.9) 

383 (55.6) 416 (60.3) 497      (72.1) 

491       (712) 

516       (74.8) 

TVS, MN/m2 (ksi)                   Avg 

Mm 
Std. Deviation 

30C       (44.4) 

305       (44.2) 

308 (44.6) 32G (47.3) 361       (52.3) 

360      (52.2) 

378       (54.8) 

Etong, percent                          Avg 
Mm 

10.2 
10.0 

12.5 15.5 13.9 
11.0 

7.0 

RA, percent                              Avg 
Mm 

No  of Spec. (No. of Heats) 3          (1) 1 1 :;       (1) 1 

E, GN/m2(103psi)                 Avg 
Mm 

No. of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, ^flN/m2 (ksi)                    Avg 
K, =      13.2                            Mm 
No. of Spec. (No  of H(Mts) 

367       (53.3) 

1 

360 

1 

(52.2) 373 
372 
2 

(54.1) 
(54.01 

n) 

422       (61.2) 

1 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                         Mm 
No. of Spec   (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

TVS. MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Etong, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No. of Spec   (No. of Heats) 

E, GN/m2 (io6 p^)                 Avg 

Mm 
No  of Spec  (No  of Heats) 

Poisaon's Rati^ 

IWoik Hivdening Coef 

NTS, MN/m? (ksi)                   Avg 
Kj =                                      Mm 

No of Spec. (No of Heats) 

NTS, MN/ni2 (kn)                   Avg 
K, -                                      Mm 
(^ of Spec  (No of Heats) 

Rafarmcm:     90184 iCA^it' 
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Alloy Designation: 

TABLE 4.3.2-l«^E18 

5456 Aluminum Alloy (Wald Maul) 

5456H343 
Plata-Wald Matal 

Specification.' 
Form: 
Thicknea, cm (in.): 
Condition: 

Plate MIG welded. 5356 Alloy filler 
1.270 w 2.540 (0.500 to 1.000) 
5456-H343 Plate, welded and tested 

Testing Temperature. K (F) 297 (75) 195      (-108) 144 (■200) 77         (-320) 20 (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

270       (39.1) 

242      (35.1) 

269      (39.0) 

250      (36.2) 

300 

275 

(43.5) 

(39.9) 

319      (46.3) 
304      (44.1) 

319 

290 

(46.2) 

(42.1) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

177      (25.6) 
170       (24.6) 

184      (26.7) 

184      (26.7) 

194 

183 

(28.1) 

(26.5) 

210      (30.5) 
200      (29.0) 

228 

217 

(33.1) 

(31.5) 

Elong, percent                          Avg 
Mm 

4.5 
3.5 

5.8 
5.5 

8.0 
5.0 

4.9 
4.8 

4.0 
3.5 

RA, percent                              Avg 
Mm 

No  of Spec, (No, of Heats) 3           (1) 2           (1) 2 W 3           (1) 3 (1) 

E, GN/m2(10«psi)                 Avg 
Mm 

No. of Spec. (No. of Heals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                         Min 
No. 0' Spec. (No. of HeatsI 

NTS, MN/m2 (ksi)                    Avg 
K| =                                         Min 
No. of Spec, (^'o. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Eking, percent                          Avg 
Mm 

RA, paront                              Avg 
Mm 

No. of Spec. (No. of Heats) 

E, GN/m2(106p*i)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                        Mm 
No. of Spec  (No of Heats) 

NTS. MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No of Spec. (No. of Heats) 

References:   90184 
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A'loy Dttigristion: 

TABLE 4.3.2-ME19 

5456 Aluminum Alloy (Wald Matal) 

546&H343 
Plate W«ld Matal 

Specification: 
Form; 
Thicknea. cm (in.): 
Condition: 

Plata-TIG wekM. 5356 Alloy filler 
1.270 to 2.540 (0.500 to 1.000) 
5456 H343 Plate, welded and tested 

Tasting Temperature. K (F) 297 (75) 195      (-108) 144      (200) 77         (320) 20 (-423) 

Tension, Longitudinal 

TVS, MN/m2 (ksi)                   Avg 

Min 
Std. Deviation 

287       (41.6) 

251       (36.4) 

315       (45.7) 

314      (45.5) 

299       (43.4) 

283       (41.1) 

362      (51.1) 

296       (42.9) 

345 

326 

(50.0) 

(47.3) 

TVS, MN/m2 (ksi)                    Avg 

Men 
Std. Deviation 

181       (26.3) 

178      (25.8) 

179       (25.9) 

572       (25.0) 

192       (27.8) 

185       (26.8) 

214      (31.0) 

206       (29.9) 

228 

223 

(33.0) 

132,41 

Ek>ng, percent                         Avg 
Mm 

6.5 

5,0 

8.5 

7.0 

6.3 
6.0 

5.5 

3.0 

4.0 

3.5 

RA, percent                             Avg 
Min 

No  of Spec. (No. of Heats) 4           (1) 2           (1) 4           (1) 4           (1) 2 (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K| =                                        Mm 
No of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std. Deviation 

- 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Eking, percent                         Avg 
Mm 

RA, percerrt                             Avg 
Mm 

No of Spec  (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No of Heats) 

PoiSKMi's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Min 
No of Spec  (No of Heats) 

VTS, MN/m2 (kii)                   Avg 
K, =                                        Mm 
No of Spec. (No of Heats) 

^4 .8< 
90184 
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Alloy Designation: 

TABLE 4.3.2-ME20 

5456-H321 Aluminum Alloy 

5456H321 
Plate 

Specification: 
Form; 
Thick lets, cm (in.): 
Condition: 

Plate 
2.541 to 5.080 (1.001 to 2.000) 
H321 

u 

".estins Temperature. K (F) 297 (75) 77        (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 

Mm 
Std. Deviation 

382      (55.4) 506      (73.4) 

TVS, MN/m2 (Ksi)                   Avg 
Mm 

Std, Deviation 

247      (35.8) 288      (41.8) 

Etong, percent                          Avg 
Min 

13.2 26.0 

- 

RA, percent                              Avg 
Mm 

No. of Spec. (No. of Heats) 1 1 

E, GN/m2(106psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kf =   2.4                              Mm 
Nc. of Spec. (No. of Heats) 

430       (62.4) 

2          (1) 

558      (81.0) 

2          (1) 

NTS, MN/m2 (ksi)                   Avg 
Kt=   13.3                             Mm 
No. of Spec. (No. of Heats) 

412       (59.7) 

2          (1) 

486      (70.5) 

2          (1) 

Tension, Transverse 

382      (55.4) 483       (70.0) TUS, MN/m2 (ks.)                   Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

230      (33.3) 259      (37.5) 

Elong, percent                          Avg 
Min 

16.5 25.0 

RA, percent                              Avg 
Mm 

No. ' f Spec  (No. of Heats) 1 1 

E, GN/m2 (106 psi)                 Avg 
Mm 

No. of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ktil                   Avg 
Kt =    2.4                               Mm 
No of Spec  (No. of Heats) 

430      (62.3) 

2          (1) 

541       (78.4) 

2           (1) 

NTS, MN/m2 (ksi)                   Avg 
Kt -    13.3                           Mm 
No. of Spec. (No. of Heats) 

405      (58.7) 

2           (1) 

472       (68.4) 

2           (1) 

References:     90188 
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Alloy Oaiignation: 

TABLE 4^i TR1 

5456-H343 Aluminum Alloy 

5466-H343 

Spacification: 
Form: 
Dimensior: 
Condition: H343 

K^J 

Testing Temperature K (F) 273 (32) 100           (280) 50 (370) 20 (■423) 10 (■442) 4               (452) 

Thermal Conductiyity 

Watu m-1 K 1 
Btu hr-1 ft-1 F-1 

No  of Spec, 
References:   90218 

109 

1 
(63.0) 

64.0 
(37.0) 

1 

44.0 

1 
(25.4) 

27.0 

1 
(15.6) 

Thermal Expansion (T273 to T) 
Longitudinal 

Percent 
No, ol Spec, 

References:   48671 

0.00 
1 

0.332 
1 

■0.364 
1 

■0.367 
1 

■0.367 
1 

fl.367 
1 

Specific Heat 

Joules kg-1 K"' 
Btu lb-1 F-1 

No  ot Spec. 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft'^ 

No  0' Spec, 
References:   90164 

5.92 X 

1 

10-8 
(^5.6) 

3.80x10-8 

1 

3.35 X 

1 

10-8 

(22.9) 
3.26 X 

1 

10-8 
(19.6) 

3.26 X 

1 

108 

■19.6) 
3.26 X 10-8 

(19.6) 
1 
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O 
A;ioy Designation: 

TABLE 4.4.1ME0.1 

6061T4 Aluminum Alloy 

Specification: QQ-A-327 

Form: Sheet 

Thickness, cm (in.): Up to 0.099 (0.039) 
Condition: T4 

6061 T4 
Sheet I 

Testing Temperature, K (F) 297 (75) 195       (-108) 77 1-320) 20 (-423) 

Avg 
Mm 

Avg 
Mir, 

A»g 
Mm 

Awg 
Mm 

Avg 
Mm 

Tension. Longitudinal 

TUS, MN/m2 (ksi) 

Sid Dt'viaiion 

TVS, MN/m2 (ksi) 

Std Oeviiition 

Elong, percent 

RA. percent 

No  of SptL   (No  of He.itb) 

E, GN/m2 (106psi) 

No  of Spec   (No. of Hedts) 

Poisson's Ratio 

Work Hardening Coef 

NTS, IVIN/m2 (ksi) Avg 
K, =      6.3 Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
Kj = Min 
No  of Spec   (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std DeviJIion 

TVS, MN/m2 (ksi) 

Std. Deviatioii 

Elong, percent 

RA, percent 

No. of Spec   (No  of Heats 

E, GN/m2 (106 psi) 

No of Spec   (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kt =    6.3 Mm 
No  of Spec   (No  of Heats) 

NTS, f)/IN/m2 (ksi) Avg 

Kt ' Mm 
No of Spec  (No  of Heats) 

References:    40988 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

279      (40.5) 
277       (40.2) 

211       (30.6) 

ilO       (30.4) 

17.2 

17.0 

(1) 

283       (41.0) 
276       (40.1) 
2 (1) 

274 

272 

181 

180 

(39.7) 

(39.4) 

(26.3) 

(26.1) 

17.3 
17.0 

(1) 

271 (39.3) 
265 (38.4) 
3 (1) 

305      (44.2) 

301       (43.6) 

221       (32.0) 

217      (31.5) 

20.3 

20.0 

292 (42.4) 
290 (42.1) 
3 (1) 

300 
299 

201 

200 

(43.5) 

(43.3) 

(29.1) 

(29.0) 

21.0 
20.0 

288       (41.8) 
284       (41.2) 
2 (1) 

400      (58.0) 

399      (67.9) 

2S9      (37.5) 

256       (37.2) 

28.7 

27.5 

(1) 

598       (86.8) 

597       (86.6) 

325       (47.2) 
320      (46.4) 

31.2 

31.0 

(1) 

353 (51.2) 
345 (50.0) 
3 (1) 

427       (62.0) 
423       (61.8) 
3 (1) 

392  (56.9) 636 (92.3) 
390  (56.5) 635 (92.1) 

217  (31.5) 294 (42.6) 
211  (30.6) 290 (42.0) 

29.c> 34.3 
28.0 34.0 

(1) (1) 

352 (51.1) 
348 (50,5) 
2 (1) 

432       (62.6) 
427       (62.01 
2 (1) 

4.4.1-0.1 (11/76) 
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TABLE 4.4.1 ME0.2 
6061 T4 
Shaot 

Alloy Designation: 6061-T4 Aluminum Alloy 

Specification: 

Form: Sheet 

Thickness, cm (in.): 0.100 
Condition: T4 

to 0.. 19 (0.040 to 0.125) u 
Testing Temperature, K (F) 297 (75) 77         (320) 

Tension. Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Dnvifition 

282      (40.9) 
26b      (38.4) 

419      (60.7) 

394       (57.1) 

TVS. MN/m2 (ks,)                    Avg 
Mm 

Std   Devidtion 

159      (23.0) 
146       (21.2) 

209      (30.3) 
192       (27.8) 

Elong, percent                           Avg 
Min 

21.3 
17 

33.8 
25 

RA. percent                               Avg 
Min 

No  of Spec   (No  ot HAIIS) 6           (2) 6           (2) 

E. GN/m2(106psi)                 Avg 
Min 

No  of Spec. (No. of Heaisl 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt =      3                                  Min 
No  of Spec. (No. of Heats) 

297       (43.1) 
288      (41.7) 
6           (2) 

414       (60.0) 
403      (58.5) 
6           (2) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No. of Spec. (No. of Heats) 

Tension. Transverse 

279      (40.5) 
265      (38.4) 

403      (58.4) 
396      (57.5) 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Strt  Deviation 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std, Deviation 

155       (22.5) 
146       (21.2) 

197      (28.5) 
194       (28.1) 

Elong, percent                           Avg 
Mm 

23.8 
23 

34.3 
32 

RA, percent                               Avg 
Mm 

No  of Spec;  (No  of Heals) 6           (2) 6           (2) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (k:i)                    Avg 
K, =    3                                 Mm 
No  of Spec   (No  of Heats) 

293      (42.5) 
285       (41.4) 
6           (2) 

392      (56.8) 
350      (50.7) 
6           (2) 

.MTS. MN/m2 (ksi)                   Avg 
K, =                                           Mm 
Ni    of Spec;  (No  of Heals) 

u 

Rej^BQces;   52882 
2viV   ~ 
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6061-T6 
ShaM 

TABLE 4.4.1'ME3 

y 
Alloy D«»i»iationi          6061 T6 Aluminum Alloy 

Specification:                    AMS^«)27G, QQ A 250/11D 
Form:                               Sheet 
Thickness, cm (in):         0.100 to 0.318 (0.040 to 0.125) 
Condition:                         T6 

Testirj Temperature. K (F) 297           (75) 77         (-320) 20         (-423) 

Fatigue. Flexural Loading. Surface F 
1 

inish 150 rms. Rockwell B 39 

255      (37) 

1           (1) 

275       (40) 

1            (1) 

SN at 105 cycles, MN/m2(ksi) 
Loading frequency            Hz 
with R=-1  andKt= 1 
No of S-N Cuives (No of Heats) 

172           (25) 

1                (1) 

Ratio Sfg/TUS ai 10^ cycles 0.60 0.66 0.58 

Sfg at 106 cycles, MN/m2(ksi) 
Loading frequency            Hz 
with R --1 andK, = 1 
No of SN Curves (No. of Heats) 

158           (23) 

1                (1) 

220      (32) 

1           (1) 

234      (34) 

1            (1) 

Ratio Sfj/TUS at 10^ cycles 0.55 3.57 0.49 

SN at 10^ cycles, MN/m2{ksi) 
Loading frequency            Hz 
with R = -1   and K, = 1 
No of S N Curves (No of Heats) 

152           (22) 

1                (1) 

214      (31) 

1            (1) 

Ratio SN/TUS at 10^ cycles 0.52 0.55 

Fatigue, Flexural Loading, Surface Finish 20 rms, Rockwell B 44 

SN at 105 cycles, MN/m2(ksi) 
Loading frequency           Hz 
with R = -1 and K, = 1 
No of S N Curves (No. of HeatsI 

186           (27) 

1                (1) 

255      (37) 

1            (11 

290       (42) 

1            (1) 

Ratkj Sfg/TUS at 10^ cycles 0.63 0.65 0.60 

SM at 106 cycles, MN/m2(ksi) 
Loading frequency            Hz 
withR=-1   andK, = 1 
No of S-N Curves (No. of Heats) 

165           (24) 

1                (1) 

228       (33) 

1            (1) 

228      (33) 

1           (1) 

Ratio Sfj/TUS at 10^ cycles 0.57 0.58 0.47 

S|M at 10^ cycles, MN/m2(ksi) 
Loading frequency           Hz 
withR--1  andK, = 1 
No. of S-N Curves (No of Heats) 

152           (22) 

1                (1) 

200      (29) 

1            (1) 1            (1) 

Ratki Snj/TUS at 10^ cv.;les 0.51 0.51 

References:      83417 

4.4.1-3 (11/74) 
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TABLE 4.4.1 ME3.1 
6061 T4 

SheetWeld Metal 

Alloy Designation: 6061 Aluminum Alloy (Weld Metal) 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

Sheet MIG welded, 4043 Alloy filler 
0.100 to 0.319 (0.040 to 0.125) 
6061'T4 Sheet, welded and tested as welded 

Testing Temperature, K (F) 297 (75) 77        (320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Sid Duvial'on 

TVS, MN/m2 (ksi) 

Std- Dfvtation 

Elong, percent 

RA, percent 

A»g 
Mm 

Avg 

Avg 
Min 

Avg 
Mm 

No  of Spec   (No. of HtVJts) 

E, GIM/m2 (106psi) Avg 
Mm 

No  of Spec   (No  of Heals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, =       3 Mir: 
No. of Spec   (No. of Hedlsl 

NTS. MN/m2 (ksi) Avg 
K, = Miri 
No  of Spec   (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Stcl Dfvialion 

TYS, MN/m2 (ksi) 

Std Deviation 

Elong, percent 

RA, percent 

No  of Spec   (No  of Heats) 

E. GN/m2 (lO^pti) 

No of Sptjc   (No  of Heats) 

Poision's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi) Avg 
K, -        3 M:n 
No of Spec   (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
K( = Mm 
No of Spec. (No. of Heals) 

Refersncei:      52862 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

248      (35.9) 
240       (34.8) 

138       (20.0) 

128       (18.5) 

12.3 

10 

(2) 

176      (25.5) 
161       (23.4) 
4 (2) 

236 
225 

136 
129 

(34.2) 
(32.6) 

(19.7) 
(18.7) 

11.5 

(2) 

189       (27.4) 
179       (26.0) 
6 (2) 

375      (54.4) 

367       (53,2) 

179      (25.9) 
167       (24.2) 

19.4 

18 

(2) 

224       (54.5) 
195       (29.3) 
3 (2) 

376       (54.5) 
369       (53.5) 

197       (28.5) 
181       (26.2) 

16 
5 

(2) 

223       (32.3) 
213       (30.9) 
8 (2) 

4.4.1-3.1 (11/76) 
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TABLE 4.4.1 VE3.2 

6061 T4 
Shset.Weld M«tal 

Alloy Designation: 6061 Aluminum Alloy (Weld M«tal) 

o Specification: 

Form: 
Thickness, cm (in.): 
Condition: 

Sheet MIG welded, 4043 Alloy filler 
0.100 to 0.319 (0.040 to 0.125) 
6061-T4 Stieet, welded, aged to Te, and tested 

Testing Temperature. K (F) 297 (75) 77        (320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 

Std   Deviation 

304       (44.1) 

274       (39.7) 

397       (57.6) 
386       (56.01 

TYS, MN/m2 (ksi)                    Avg 

Min 
Std   Dt'vidtion 

277       (40.2) 

254      (36.8) 

326       (47.3) 

316       (45.9) 

Elong, percent                            Avg 
Min 

4.5 

3 

5.2 

2 

RA, percent                                Avg 
Min 

No  of Spec   (No. of Hedts) 8          (2) 7           (2) 

E, GN/m2 ^^(fi psi)                 Avg 
Min 

No  of Spec. (No  of Hedts) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K^ =    3                                   Mm 

No. of Spec, (No of Heats) 

249      (36.1) 
225       (32.7) 
5           (2) 

284       (41.2) 
263       (38.1) 
6           (2) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No  of Spec, (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

301      (43.6) 
283       (41.0) 

399      (57.9) 
349       (50.6) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std, Deviation 

262       (38.0) 
208      (30.1) 

332       (48.2) 
348       (50.5) 

Elong, percent                          Avg 
Mm 

4.4 
3 

5.9 
1.5 

RA, percent                              Avg 
Mm 

No  of Spec  (No  of Heats) 7           (2) 8           (2) 

E, GN/m2 (106 pii)                  Avg 
Mm 

No of Spec  (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                     Avg 
K, -     3                                  Mm 
No, of Spec, (No of Heats) 

250       (36.2) 
232      (33.6) 
5          (2) 

290       (42.0) 
259      (37.5) 
5           (2) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 

No  of Spec, iNo, of Heats) 

ilU)' 
4.4.1-3.2 (11/76) 
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TABLE 4.4.1 ME3 3 

Alloy Designation: 6061 Aluminum Alloy (Weld Metal) 

6061 T6 
Sheet-Weld Metal 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Sheet MIG welded, 4043 Alloy filler 
0.100 to 0.319 (0.040 to 0.125) 
6061T6 Sheet, welded and tested 

J 
Testing Temperature, K (F) 297 (75)        1 77         (320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 

Mm 
Sid   Dev'jtion 

222      (32.2) 327       (47.4) 452      (65.5) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Sid. Deviation 

160      (23.2) 199       (28.8) 221      (32.0) 

Elong, percent                          Awg 
Mm 

5.3 10.5 10.8 

RA, percent                              Avg 
Mm 

No  of Spet   INo  of Heats) 3          (1) 3          (1) 3           (1) 

E. GN/m2 (106 psi)                 Avg 

No  of Spec  (No, of Heats) 

Poisson's Ratio 

Wck Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =   30.3                             Mm 
No. of Spec   INo  of Heats) 

235      (34.1) 

3          (1) 

262      (38.0) 

3          (1) 

288      (41.8) 

3           (1) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 

No  of Spec   (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

216      (31.3) 325      (47.2) 413      (59.9) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

171      (24.8) 196       (28.4) 413      (59.9) 

Elong, percent                          Avg 
Mm 

5.0 8.5 6.5 

RA, percent                                Avg 
Mm 

No  of Spec  (No. of Heats) 3           (1) 3          (1) 3          (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 

No of Spec  (No of Heats) 

NTS, MN/m2 (kii)                   Avg 
Kj =                                         Mm 
No  of Spec. (No. of Heats) 

iI41< 4.4.1-3.3(11/76) 
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TABLE 4.4.1-ME3.4 
6061 T6 

Sheet Weld Metal 

Alloy Designation: 6061 Aluminum Alloy (Weld Metal) 

Specification: 
Form: 
Thicknea. cm (in.): 
Condition: 

ShaetTIG welded, 4043 Alloy filler 
0.100 to 0.319 (0.040 to 0.125) 
6061-T6 Sheet, welded and tested 

Testing Temperature, K (F) 297 (75) 77        (-320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Sid  Deviation 

203      (29.4) 308      (44.6) 412      (59.7) 
410      (59.4) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

Elong, percent                        Avg 
Min 

RA, percent                              Avg 
Min 

No  ot Spec  (No, of HeatsI 1 1 6'         (1) 

E, GN/m2 (106 psi)                 Avg 
M;n 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                      Mm 
No. of "^pec. (No of Heats) 

NTS, MN/m2 (kii)                   Avg 
K, =                                         Mm 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

201      (29.2) 310      (44.9) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Elong, rercant                          Avg 
Min 

RA, percent                            Avg 
Min 

No. of Spec. (No. of Heats) 1 1 

E, GN/m2 (10« psi)                 Avg 
Mm 

No of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, --                                      MI- 

NO  of Spec  (NO. of Heats) 

NTS, MN/m2 (ksi)                  Avg 
Kt -                                      Mm 
No  of Spec   (No of Heats) 

References:        42002 
* 6 specimens tested at 20 K (-423 F ) each had longitudinal grain orientation on one side of the weld, transverse on the ofl»er.     /»„ ■ i AV *~" 
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TABLE 4.':.1-ME4 

Ailoy Designation:       6061T6 Aluminum Alloy 

Specification; AMS-4027G, QQ-A-250/i1D 

Form: Plate 

Thickness, cm (in.):     0.635 to 1.269 (0.250 to 0.499) 
T6 Condition: 

o 
Testing Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Deviation 

TYS, MIM/m2 (ksi) 

Std Deviation 

Elong, percent 

RA, percent 

No     : spec. (No, of Heats) 

;, GN/m2 (106 psi) 

No of Spec. (No. ot Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kt = 6.3 Mm 
No. of Spec. (No. of Heats) 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Avg 
MIR 

Avg 
Mm 

NTS, MN/m2 (ksi) 

Kt- 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mifi 

Std Deviation 

TYS, MN/m2 (ksi) 

Std Deviation 

Elong, percent 

RA. percent 

No  ot Spec   (No ot Heats) 

E, GN/m2 (lO^psi) 

No  ot Spec   I No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (kti) Avg 
Kf = Mm 
No  of Spec, (No. of Heals) 

NTS, MN/m2 (ksi) Avg 
K| - Mm 
No of Spec. (No of Heats) 

References:   66080 

'^ 1  i< 

297      (75) 

310      (45.0) 
309      144.8) 

288 
288 

(41.9) 
(41 8) 

11.5 
11 

33.6 
32,4 

(1) 

303       (44.0) 
292       (42,31 

4 (1) 

20 (■423) 

496 (72.0) 
494 (71,6) 

362 (52.5) 
358 (52,0) 

23.8 
22,5 

33.6 
33,1 

2 (1) 

421       (61.0) 
4 14       (60,0) 

2 ID u 

4.4.1-4 (11/74) 
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TABLE 4.4.1 ME6.1 
6061 T6 

Plata-Weld Metal 

o 
Alloy Designation: 

Specification: 
Form; 
Thickness, cm (in.): 
Condition: 

6061 Aluminum Alloy (Weld Metal) 

PlateMIG welded, 4043 Al'.oy filler 
1.270 to 2.540 (0.50C to 1.000) 
6061-T6 Plate, welded and tested 

Testing Temperature, K (F) 297 (75) 195       (108) 77         (-320) 4           (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 

Min 
Std  Deviation 

214       (31.0) 239       (34.6) 303       (44.0) 339      (49.1) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Sid   Devi.ition 

144       (20.9) 163      (23.6) 178       (25.8) 259      (37.6) 

Elong, percent                            Avg 
Mm 

6.0 6.0 5.5 4.5 

RA, percent                              Avg 
Mm 

No  of Spec   (No of Heats) 

19 

1 

19 

1 

12 

1 

9 

1 

E, GN/m2 (106 psi)                  Avg 
Mm 

No of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m^ iksi)                    Avg 
Kt =      16                              Mm 
No. of Spec. (No. of Heats) 

234      (34.0) 

1 

266       (38.6) 

1 

273       (39.6) 

1 

275       (39.9) 

1 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No. of Spec. (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Sill   Devia;i<m 

TYS, MN/m2 (ksi)                   Avg 
Mm 

S:d   Deviation 

Elong, percem                            Avg 
Mm 

RA, percent                            Avg 
Mm 

No  of Spec  (No  of Heats) 

E, GN/m2 (106 pii)                 Avg 
Mm 

No of Spec  (No of Heats) 

Poison's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, -                                        Mm 
No of Spec   (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No  of Spec  (No, of Heats) 

'- m   % ^ 

Referenres.    90072 :ci4< 
4.4.1 6.1 (11/76) 
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TABLE4.4.1-ME6 2 
6061-T6 

Plate-Weld Meial 

Alloy Designation: 6061 Aluminum Alloy (Weld Metal) 

Specification: 
Form; 
Thickness, cm (in.): 
Condition: 

PlateMIG welded, 4043 Alloy filler 
1.270 to 2.540 (0.500 to 1.000) 
6061 76 Plate, welded, tieat treated to T6, and tested 

References:        90072 

Testing Temperature, K (F) 297 (75) 195      (108) 77        (-320) 4           (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 

Mm 
Std   Deviation 

29&       (43.3) 330      (47.8) 395      (57.3) 452       (65.6) 

TVS, MN/m2 (ksi)                   Avg 
Min 

Std   Deviation 

248      (35.9) 264      (38.3) 292      (42.3) 309      (44.8) 

Elong, percent                          Avg 
Mm 

11.0 21.5 16.5 15.0 

RA, percent                              Avg 
Mm 

No  of Spec, (No. o\ Hetits) 

44 

1 

38 

1 

12 

1 

16 

1 

E. GN/m2(106psi)                  Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Woffc Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =      16                              Mm 
No. of Spec. (No. of Heats) 

396      (57.5) 

1 

424      (61.5) 

1 

447      (64.8) 

1 

463      (67.2) 

1 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No. of Spec. (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                     Avg 
Min 

Std. Deviation 

TVS. MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

Efong, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No  of Spec   (No. of Heats) 

E, GN/m2(106psi)                 Avg 
Mm 

No of Spec   (No. of Heats) 

Poisson's Ratio 

Worfc Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No  of Spec, (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No  of Spec. (No. of Heats) 

J 

o 

4.4.1-6.2(11/76) 
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TABLE 4.4.1 IVIE6.3 
6061 T6 

Plate-Weld Metal 

o 
Alloy Designation: 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

6061 Aluminum Alloy (Weld Metal) 

Plate-MIG welded. 5356 Alloy filler 
1.270 to 2.540 (0.500 to 1.000) 
606176 Plate, welded and tested 

o 

o 

Testing Temperature, K (F) 297 (75) 195       (108) 77         (320) 4           (-452) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                     Avg 
Mm 

Sid   Dnvkition 

225       (32.7) 256       (37.1) 324       (47.0) 398       (57.7) 

TVS, MN/m2 (ksi)                    Avg 

Mm 
Std   Devidtion 

156       (22.3) 170       (24.7) 188      (27.3) 243      (35.3) 

Elong, percent                            Avg 
M,n 

8.0 9.0 13.5 13.5 

RA. percent                                Avg 
Min 

Nil   ot Spec, (No. of Hedts) 

31 

1 

36 

1 

39 

1 

24 

1 

E, GN/m2(106psi)                 Avg 
Min 

No  ol Spet   (No  ol Heals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =      16                              Mm 
No  of Spec   INo  of H«d!sl 

323       (46.9) 

1 

345       (50.1) 

1 

373       (54.1) 

1 

367      (53.3) 

1 

NTS, MN/m2 (ksi)                     Avg 
K^ =                                            Min 
No. of Spec   (No  ot Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

TVS, MN/m2 (ksi/                    Avg 
Mm 

Std  Deviation 

Ek>ng, percent                          Avg 
Mm 

RA, percent                                Avg 
Mm 

No. ot Spec  (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec   (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                     Avg 
K, =■                                      Mm 
No  of Spec. (No of Heats) 

:\ik:<; 
References;      90072 

4.4.1.6.3 (11/76) 
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Alloy Designation: 

TABLE 4,4.1 ME6.4 

6061 Aluminum Alloy (Weld Metal) 

6061 T6 
Plate-Weld Mntal 

Specification: 
Form- 
Thickness, cm (in): 
Condition: 

Plata-MIG welded, 5356 Alloy filler 
1.270 to 2.540 (0.500 to 1.000) 
6061-T6 Plate, welded, fieat treated to 76, and tested 

Testing Temperature, K (F) 297 (75) 195       (108) 77        (-320) 4           (452) 

Tension, Longitudinal 

TUS, MN/m2 ^si(                     Avg 
Min 

Std  Oevidiion 

279       (40.5) 320      (46.4) 394       (57.1) 476       (69.1) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

202       (29.3) 242      (3S.1) 234      (33.9) 307       (44.5) 

Elong, percent                          Avg 
Mm 

9.5 12.0 20.0 19.0 

RA, percer.'                                Avg 
Mm 

No  of Spec. (No. ol Hedls) 

33 

1 

44 

1 

29 

1 

24 

1 

E, GN/m2(106p$i)                  Avg 

Mm 
No  of Spec. (No. ot Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, fVlN/m2 (ksi)                   Avg 
K, =    16                                Min 
No. of Spec. (No. ot Heats) 

399      (57.8) 

1 

458      (66.4) 

1 

419       (60.8) 

1 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No. of Spec. (No  ot Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Devial on 

TYS, MN/m2 (ksi)                     Avg 
Mm 

Std. Deviation 

Elong, percent                            Avg 
Mm 

RA, percent                              Avg 
Mm 

No. of Soec   (No. of Heats) 

E, GN/m2(106pji)                 Avg 
Mm 

No of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No  o; Spec. (No  of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, -                                            Mm 
No  of Spec  (No. of Heats) 

References:      90072 

4.4.16.4(11/76) 
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TABLE 4.4.1-ME9 

6061 T6 
Bar 

o Alloy Designation:       6061 Te Aluminum Alloy 

Specification: 
Form: 
Diameter: 
Condition: 

GQ A325B 
Bar 
Up to 2.54 cm (1.000 in.) 
T6 

I »..<' 

Testing Temperature. K (F) 297       (75) 195      (-108) 122       (240) 77         (-320) 20         (-423) 4           (-452) 

Ttnsion, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
M.n 

Sid  Deviation 

523      (46.8) 

305       (4421 

344     (49.9) 

332     (48.1) 
407       (59) 429       (61 .St 

412       (b9,7) 
522       (75.7) 
b20       (7b4l 

572      (83.0) 

TYS, MN/m2 (ksi)                    Avg 
Min 

Std   Deviation 

288      (41.8) 

270      (39,2) 

294     (42.6) 

277      (40.2) 
338       (49.0) 339      (49.2) 

310      (45.0) 
370       (53.7) 
356      (bl 7) 

400       (58.0) 

Elong, percent                          Avg 
Mm 

17.6 
1b3 

19.6 
165 

19.0 23.8 

19 0 
29.9 
290 

22.0 

RA, percent                              Avg 
Mm 

No  ol S[)ec   (No. of Hedtsl 

53.8 
50 

8           (4) 

52.5 
50 

5           (3) 

45.5 

(1) 

47.2 
41 6 

8           (4) 

44.6 
43 4 

b         (2) 

39.2 

(1) 

E, GN/m2(106psi)                  Avg 
Min 

No of Spec, (No, of Heats). 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Mm 
No, of Spec, (No of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No of Spec  (No of Heatsl 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

Elong, perxnt                            Avg 
Mm 

RA, percent                              Avg 
Mm 

No, of Spec  (No of Heats) 

E, GN/m2 (106p$i)                 Avg 
Mm 

No of Spec   INo of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                         Mm 
No of Spec  (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec  (No. of Heatsl ;L48' 

ReferencM:    47311, 47334, 54986, 8^417.90203 

4.4.1-9(11/76) 
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TABLE 4.4.1 ME10 

Alloy Designation: 

Specification: 
Form: 
Diameter: 
Condition: 

6061-T6 Aluminum Alloy 

QQA325B 
Bar 
Up to 2.54 cm (1.000 in.) 
T6 

^«a/ 

Testing Temperature, K (F) 

Compression. Longitudinal 

CYS, MN/m2 (ksi) Avg 
Min 

No  of Spec. (No  ot Heats) 

Ec,GN/m2(106psi) 

No of Spe    (No  of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No ot Spec. (No. ot Heats) 

Ec, GN/m2(106psi) 

No. of Spec. (No. of Heats) 

Shear(a) 

SUS, MN/m2 (ksi) 

No. ot Spec   (No  of Heats) 

G, GN/m2(106psi) 

No  of Spec   (No. of Heats) 

Impact, Charpy V 

Long., J(ftlb) 

Avg 
IWin 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
fvlin 

Avg 
fVIin 

No. of Spec. (No  of Heats) 

Trans., J(ftlb) Avg 
Mm 

No. of Spec. (No  of Heats) 

Fracture Toughness*"' 

K|cMN/m3/2(ksi/in.) Avg 

Orientation       - 
No  of Spec  (No. of Heats) 

K|E, MN/m3/2(kii/in.) Avg 
IFiom f FSC spf^.)( ){Vlin 
No  of Spec. (No. of Heats) 

References:    47311,47334 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for K[^ data: 

297 (751      195      (-1081 

17.1 (12,6) 17.6      (13.0) 

122      (-2401 77 (-320) 10 (4411 

I 

17.5     (12.9) 17.2     (12.7) 17 (12.6) 

ilVJ' 
4.4.1 10 (11/74) 
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TABLE 4.4.1 MEII 

6061 T6 
Bar 

Alloy Desifpation: 6061-T6 Aluminum Alloy 

Specification: 
Form; 
Diameter: 
Condition: 

QQ A 325 B 
Bar 
Up to 2.54 cm (1.000 in.) 
T6 

Te«ing Temperature, K (F) 297 (751 77 (320) 

Fatigue, Axial Loading 

SN at 105 cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =       and Kt = 
No  o> S-SJ Curves (No, ot Heats) 

Ratio SN/TUS at 10^ cycles 

SM at 10^ cycles, MN/m2(ksi) 
Loading frequency     28 Hz 
with R = 0   and K( = 1 
No ot S-N Curves (No ot Heats) 

Ratio Sfg/TUS at 10^ cycles 

SN a' lO' cycles, MN/m2(ksi) 
L')adir)g frequency      28 Hz 
will. R =0    and Kf = 1 
No  of S N Curves (No of Heats) 

Ratio Sfg/TUS at 10' cycles 

Fatigue, Flexural Loading 

Sfj at 105 cycles, MN/m2(ksi) 
Loading frequency Hz 

with R =      and Kt = 
No ot Stvi Curves (No of Heats) 

Ratio Spg/TUSat 10^ cycles 

Sfg at 106 cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kj = 
No. of S-N Curves (No. of Heats) 

Ratio Sfj/TUS at 10^ cycles 

SN at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kt = 
No of S N Curves INo of Heats) 

Ratio Sfj/TUS at 10^ cycles 

References:       83417 

1 (1) 

0.58 

145 (21) 

(1) 

0.44 

331 (48) 

1 (1) 

0.76 

296 (43) 

1 (1) 

0.68 

4.^     11 (11/74) 
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Alloy Designation: 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

TABLE 4.4.1 ME11.1 

6061-0 Aluminum .Mloy 

60610 
Rod 

Rod 
Up to 2.540 (1.000) 
0 

o 
Testing Temperature. K (F) 297 (75) 196      (108) 77         (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Miri 

Std   Deviation 

123      (17.8) 138      (20.0) 228       (33.1) 

TVS. MN/m2 (ksi)                   Avg 
Min 

Std   Devidtion 

43        (6.2) 50        (7.2) 58        (8.4) 

Elong, percent                            Avg 
Mifi 

40.5 48.5 

RA, percent                              Avg 
Mm 

No. 01 Spec   (No. of Heats) 

72 

1 

74 

1 

67 

1 

E, GN/m2(106psi)                 Avg 
Min 

Nn   jt Spec   (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K) =                                         Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                      fvtm 
No. of Spec. (No of : :eais) 

Tension, Transverse 

TUS, IVIN/m2 (ksi)                    Avt 
Ml 1 

Std  Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

Elong. percent                            Avg 
Mm 

RA. percent                                Avg 
Mm 

No. of Spec (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                         Mm 
No  ot Spec  (No of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Sper  (No ol Heats) 

u 

References:   90203 

4.4.1-11.1 (11/76) 
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TABLE 4.4.1 ME11.2 
6061 T4 
Rod 

U 
Alloy Designation: 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

6061 •T4 Aluminum Alloy 

Rod 
Up to 2.540 (1.000) 
T4 

u 

Testing Temperature, K (F) 297 (75)           195       (-108) 77         (320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 

Std   DeviHtion 

278       (40.3) 304       (44.1) 399       (57.9) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Sta   D-;vif>tion 

150      (21.8) 160       (23.2) 203      (29.4) 

Elong, percent                          Avg 
Mm 

32.5 36.6 

RA, percent                              Avg 
Mm 

No   ot Spec. (No  of Heats) 

57 

1 

54 

1 

41 

1 

E, GN/m2(106psi)                  Avg 
Mm 

No  ot Spec   'No. ot Heats) 

Poisson's Ratio 

Work Hardening Coe< 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No. of Spec  INo. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No  of Spec. (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

Elong, per.»nt                            Avg 
Mm 

RA, peroem                              Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2(106psi)                 Avg 
Mm 

No  of Spec. (No  of Heats) 

Poiston's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No  ot Spec   (No  ot Heats) 

NTS. MN/m2 (ksi)                   Avg 

Kf =                                            Mm 
No  of Spec   (No  of Heats) 

Refarances:     90203 
A. Kjii *< 

4.4.1 11.2(11/76) 
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TABLE 4.4.1-ME11.3 
6061T91 
Rod 

Alloy Designation: 

Specification; 
Form: 
Thickness, cm (in): 
Condition: 

6061-T91 Aluminum Alloy 

Rod 
Up to 2.540 (1.000) 
T91 

u 
Testing Temperature. K (F) 297 (75) 195       (108) 77        (320) 

Tension, Lon^, tudinal 

392       (56.8) 
381       (55.2) 

431       (62.5) 
414       (60.0) 

509      (73.8) 
490       (71.1) 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Slci   Deviation 

TVS, MN/m2 (ksi)                     A»g 
Min 

SKI   Devi.ilion 

387       (56.1) 
376       (54.6) 

415       (60.2) 
398       (57.7) 

472       (68.4) 
448       (65.0) 

Elong, percent                            Avg 
Mm 

4.4 
4.2 

15.3 
15.3 

RA, percent                                Avg 
Mm 

No  oi Sp&    (No  ol Hfriii; 

38.5 
37 

2           (1) 

39.5 
37 

2           (1) 

38 
37 

2           (1) 

E, GN/m2 (106psi)                  Avg 
Mir, 

No  of Spoc. (No. ot Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                     Avg 
K, =                                         Mm 
No of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                                M.n 
No  ot Spec. (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Stil   f)ev:.ii,un 

TVS, MN/m2 (ksi)                     Avg 
Mm 

Std   Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                                Avg 
Min 

No  ol Spec  (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No of Heats) 

Poiswn'i Ratio 

Work Hardening Coef 

NTS, ^flN/m2 (ksi)                   Avg 
Kf =                                         Miri 
No  of Spec  (No of Heats) 

NTS, ^flN/m2 (ksi)                   Avg 
K, -                                            Mm 
No  of Spec  (No. of Heats) 

References:    9O203 

<Cc> 
4.4.111.3 (11/76) 
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TABLE 4.4.1-ME12 

Alloy Designation:       6061 T6 Aluminum Alloy 

Specification: 
Form: 
Thickness, cm (ii 
Condition: 

AMS4127 

Forgings, rolled rings and other shapes 

T6 

O 

Testing Temperature, K (F) 297 (75) 195 (-108) 77 (320) 20 (■423) 1 

Tension, Longitudinal 

r 

TUS, MN/m2 (ksi)                     Avg 310 (44.9) 348 (50.6) 434 (63.0) 499 (72.4) 

Mm 28b (41 4) 323 l4i>.9l 41b ((j0 2) 440 (63.8) 
Std  Deviation 

TVS, MN/m2 (ksi)                    Avg 275 (39.9) 301 (43.7) 326 (47.3) 379 (54.9) 

Mm 2b5 (37.0) 295 (42 8) 305 (44.2) 352 (51.1) 
Std   Devidtjon 

Elong, percent                          Avg 19.8 19.8 24.5 24.9 
Mm 190 17.0 24,0 23.0 

RA, percent                                Avg 51.5 50.8 41.5 38.6 
Mm 34.9 38 0 34,3 32 8 

No  of Spec. (No. of Heats) 6 12) 6 (2) 6 (2) 6 (2) 

E, GN/m2{106psi)                  Avg 

Mm 
No of Spec  (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, IVlN/m2 (ksi)                    Avg 436 (63.3) 463 (67.2) 542 (78.6) 562 (81.5) 
K, = 6 to 8                           Min 431 (62.51 451 165.4) 536 (77 8) 529 (76.7) 

No, of Spec. (No. of Heats) 4 (1) 4 (1) 4 (1) 4 (1) 

NTS, MN/m2 (ksi)                     Avg 
K^ =                                         Mm 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS. MN/m2 (ksi)                    Avg 
Miri 

Std  Deviation 

TVS, MN/m2 (ksi)                    Avg 
iVin 

Std. Deviation 

Elong, percent                            Avg 
MiM 

RA, percent                                Avg 
Mm 

No  of Spec   (No. of Heats) 

E, GN/m2 (106psi)                  Avg 
Mm 

No of Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No. of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                     Avg 
K^ =                                         Miri 
No. of Spec. (No of Heats) 

References:    35611,66060 
4.4.1-12 (11/74) 
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7039T 
Sheet 

o 

o 

TABLE 4.5.1 ME3 

Alloy DesKw^ation: 7039T6 Aluminum Alloy 

Specification: 
Form; 
Thickness, cm (in.): 
Condition: 

Sheet 
0.100 to 0.319 (0.040 to 0.125) 
T6 

Testing Temperature, K (F) 

Fatigue. Axial Loading (R = -1) 

SM at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
withR =•-!   and K, = 1 
No c! S N Ciirv.s (No of Heatsi 

Ratio SM/TUS at 10^ cycles 

S|^ at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R = 1   and K, =6.3 
No ot SN Curves (Nu ot H.ais) 

SM at 10^ cycles, MN,'m2(ksi) 
Loading frequency Hz 
with R =-1   and K, =8 
No  of SN Curves iNo of Heals) 

Fatigue, Axial Loading (R = 0.01) 

SM at 105 cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and K^ = 
No, of S-N Curves (No. ot Heats) 

Ratio Sfj/TUS at 10^ cycles 

SN at 10^ c\'cles, MN/m2(ksi) 
Lo^'^ding frequency Hz 
with R = 0.01 and Kt = 1 
No of SN Curves (No of Heats) 

Ratio S|M/TUS at 10^ cycles 

SM at 10^ cycles, MM/m2(ksil 
Loading frequency Hz 
with R =      and Kj =- 
No o' S N Cuives (No of Medii) 

Ratio SN/TUS at 10^ cycles 

References:     58024, 61996 

297 (75) 

138 (20) 

1 (1) 

0.31 

48.2 (7) 

1 ID 

37.9 (5.5) 

228 133) 

0.51 

77 (320) 

214       (31) 

1 (1) 

0.40 

48.2     (7) 

1        (n 

73.7      (10.7) 

331       (48) 

1 (1> 

0.61 

20        (-423) 

276      (40) 

1 (1) 

043 

62.1      (9) 

1 (1) 

79.3     (11.5) 

441       (64) 

1 (1) 

0.67 

4.5.1 3 (11/74) 
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Alloy Designation: 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

TABLE 4.S.1ME3.1 

7039 Aluminum Alloy (Weld Metal) 

Sheet-MIG welded, 5183 Alloy filler 
0.100 to 0.319 (0.040 to 0.125) 
7039-T6 Sheet; welded natural aged 15-30 days, and tested 

7039-T6 
Sheet Weld Metal 

o 
Testing Temperature, K (F) 297 (75) 77 (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Sid Deviation 

TVS, MN/m2 (ksi) 

Std Devidlion 

Ek>ng, percent 

RA. percent 

No  of Spec. (No. of Heats) 

E, GN/m2 (106 psi) 

No  of Spec   (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 
K, =    6.3 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) 

'<t = 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std Devialion 

TVS, MN/m2 (ksi) 

Std Deviation 

Elong, percent 

RA, percent 

No. of Spec   (No. of Heais^ 

E, GN/m2 (106 psi) 

i^lo. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 

Kt- 
No  of Spec   (No of Heats) 

NTS, MN/m2 (ksi) 

Kt = 
No  of Spec  (No of Heats) 

Referancm:    90082 

Avg 
IVIin 

Avg 
IVIin 

Avg 
l\/1in 

Avg 
Mm 

Avg 
Mm 

Avg 
IVlin 

Avg 
[vtm 

Avg 
IWin 

Avg 
IVIiii 

Avg 
IVIin 

Avg 
f^in 

Avg 
Mm 

Avg 
f^in 

Avg 
Mm 

367       (53.2) 

240      (34.8) 

7.0 

405      (58.7) 

391      (56.7) 

299      (43.4) 

3.8 

434      (63.0) 

1 

i.5b' 
4.5.1 3.1 (11/76) 
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TABLE 4.5.1 ME3.2 
7039T6 

Sheet Weld Metal 

n 
Alloy Designation: 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

7039 Aluminum Alloy (Weld Metal) 

Sheet'"Fusion" welded, filler not specified 
0.100 to 0.319 (0.040 to 0.125) 
7039'T6 Sheet, welded and tested 

Testing Temperature, K (F) 297 (75) 195       (108) 7-'         (-320) 20         (-423) 

Tension, Longitudmal 

TUS, MN/i.i2 (ksi)                    Avg 

M:n 
Sid   Devidlion 

383 
372 

(55.5) 

(53.9) 

388       (56.3) 
378       (54.8) 

405       (58.8) 

361       (52.9) 

354       (51.4) 

303       (43.9) 

TVS, MN/m2 (ksi)                    Avg 

Mtn 
S d  Oevidtioii 

Elong, percent                            Avg 
Miri 

9.1 

7.5 

8.4 
4.0 

7.2 
6.0 

0.9 
0.5 

RA, percent                                Avg 
Min 

No  of Spec. (No. ol Heats) 5 (1) 5           (1) 5           (1) 5           (1) 

E, GN/m2 (106 ps.)                  Avg 
Min 

No. Lf Spec. INo. ct Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                                Mm 

No. of Spec   (No  ot Heats) 

NTS, MN/m2 (ksi)                     Avg 
K, =                                            Mil- 
No   ot Spue   (No   ot Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

379 

375 

(54.9) 
(54.4) 

387       (56.2! 

371       (53.8) 

404       (58.6) 

3d0       (56.6) 

392       (56.9) 

381       (55.3) 

TYS, MN/m2 (ksi)                    Avg 
M.ri 

Std  Deviation 

Elong, percent                            Avg 
Mm 

9.4 
8.0 

9.4 
7.0 

3.6 
0.0 

0.7 
0.5 

RA, percent                                Avg 
Mifi 

No  of Spec   (No. of Heats) 5 (1) 5           (1) 5           (1) 5           (1) 

E, GN/m2 (loSpsi)                  Avg 
Mm 

No  of Spec   (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/ri2 (ksi)                    Avg 
K, =                                            Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 

Kt =                                         Mm 
No  of Spec. (No  of Heats) 

References:    56261 

4.5.1 3.2 (11/76) 
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"H 
TABLE 4.5.1-ME4 

Alloy Designation:       7039-T61 Aluminum Alloy 

Specification: 

Form: Sheet 

Thickness, cm (in.):    0.320 to 0.634 (0.126 to 0.249) 
Condition: rsi 

o 
Testing Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Deviatron 

TYS, MN/m2 (ksi) 

Std Deviation 

Elong, percent 

RA, percent 

No  of Spec. (No. of Heats) 

E, GN/m2 (106 psi) 

No. of Spec, (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 
K, = 
No. of Spec. (No. of Heals) 

NTS, MN/m2 (ksi) 

Kt = 
No  of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std. Deviation 

TYS, MN/m2 (ksi) 

Std Deviation 

Elong, perceirt 

RA, percent 

No  of Spec   (No, of Heats! 

E, GN/m2 (106 psi) 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 

Kt = 
No of Spec. (No. of Heats] 

NTS, MN/m2 (ksi) 

No  of Spec   (No  of Heats) 

Rafaroncat: 90375 

Avg 
IVIin 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

297      (75) 

400      (58.0) 

326      (47.3) 

14.5 

3        (1 

409       (59.3) 

328       (47.6) 

12.9 

3 (1) 

77 (-320) 

494      (71.7) 

366      (53.1) 

18.1 

3        (1) 

532       (77.2) 

384       (55.7) 

15.5 

3 (1) 

'v^ 

4.5.1-4 (11/74) 
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1 
o 

Alloy Designation: 

Specification: 
Form: 
Thickness, cm (in.); 
Condition: 

TABLE 4.5.1 IV1E4.1 

7039 Aluminum Alloy (Weld Metal) 

7039T61 
Sheet-Weld Metal 

Sheet TIG welded, no filler 
0.320 to 0.634 (0.126 to 0.249) 
7039 T61 Sheet, Melded and tested 

u 

Testing Temperature, K (F) 297 (75) If         (-320) 

Tension, Longitudinal 

TUS, Mrj/m2 (ksi)                     Avg 
Win 

St<l   D'A'idl.ktn 

317       (46.0) 422       (61.2) 

TYS, MN/m2 (ksi)                     Avg 
Mm 

r.id   Dt'vidtiun 

177       (25.6) 209       (30.*; 

Elong, percent                            Avg 
Min 

,9.6 (14.5 

RA, percent                                Avg 

^JO    .   •   Sl,ri      (No    of   Hc'rftsl 2           (1) 3          (1) 

E, GN/m2 (106 psi)                  Avg 
Mm 

Ni>   Ml Spci,   (No. ol Hejls) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                     Avg 
K, =                                            !Vlin 
No  of Spec   (No. of He^its) 

NTS, MN/m2 (ksi)                     Avg 
Kt =                                            M.n 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 

Std   Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

StJ   Deviation 

Elong, percent                            Avg 
Mm 

RA, percent                                Avg 
Mm 

No. of Spec  (No of Haats) 

E, GN/m2 (106psi)                 Avg 
Mm 

No  of Spec, (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN.'m2 (ksi)                   Avg 
K^ =                                         Mm 
No  of Spec   Iflo  of He.its) 

NTS, MN/m2 (ksi)                     Avg 
Kt =                                            Mm 
No  of Spec  (No. of Heals) 

References:      90075 
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TABLE 4.5.1 ■ME4.2 
7039T61 

ShMt Wald Matal 

Alloy Designation: 7039 Aluminum Alloy (Weld Metal) 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Sheet'TIG welded, no filler 
0.320 to 0.634 (0.126 to 0.249) 
7039-T61 Sheet, welded, natural aged 15 days, and tested 

O 
Testing Temperature, K (F) 297 (75) I77        (-320) 

■ 

Tension, Longitudinal 

TUS, MIJ/m2 (ksi)                   Avg 
Min 

Std  Deviai:on 

353      (51.2) 445      (64.6) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std- Deviation 

210      (30.4) 254      (36.9) 

Elong, percent                          Avg 
Mm 

(11.4 (14 

RA, percent                              Avg 
Mm 

No  of Spec, (No. of Heats) 2          (1) 3          (1) 

E, GN/m2(106psi)                 Avg 
Mm 

No, of Spec, (No, of Heals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, IVIN/m2 (ksi)                    Avg 
Kx =                                         Mm 
No. of Spec. (No, of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K| =                                            Mm 
No. of Spec, (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

TVS, MN/m2 (ksil                   Avg 
Mm 

Std  Deviation 

Elong, percent                        Avg 
Mm 

RA, percent                             Avg 
Mm 

No of Spec  (No of Heats) 

E, GN/m2(106p«i)                 Avg 
Min 

No of Spec, (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                         Mm 
No  of Spec   (No. of Heats) 

NTS, MN/m2 (ksi)                     Avg 
Kt '                                         Mm 
No of Spec  (No. of Heats) 

References;    90075 
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TABLE 4.5.1 ME5 

Alloy Designation:       7039-T6, T61 Aluminum Alloy 

Z*! Specification: AMS-4024A, MILA 8877 
4> Form: Plate 

Thickness, cm (in.): 0.635 to 1.269 (0.250 to 0.499) 
Condition: T6, T61 

7039T6 
Plate 

u 

Testing Temperature, K (F) 297       (75) 195       (108) 144       (200) 77 (320) 20         (423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Std   Uevialicn 

429       (62.3) 
402       (b3.3) 

478       (69.31 501       (72.7) 549 
b23 

(79.7) 
(7b 9i 

654       (94.8) 

TYS, MN/m2 (ksi)                    Avg 
M:M 

Sid   Dt;vu)tion 

372       (53.9) 
328       (47 b) 

427       (62.0) 449       (65.1) 438 
378 

(63.7) 
(b481 

504       (73.1) 

Elong, percent                         Avg 
Min 

16.3 
12.b 

12.7 12.7 18.4 
14,1 

15.7 

RA, percent                             Avg 
Min 

No. ot Spec. (No. of Heats! 7         (31 (1) (1) 7 (3) (1) 

E, GN/m2(106psi)                  Avg 
Mm 

No  of Spec   (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, = 6.3                                 Mm 
No. of Spec. (No. of Hedtsl 

503       (72.9) 

3         (1) 

561 

3 

(81.4) 

(tl 

NTS, MN/m2 (ksi)                   Avg 
Kt = 10                                Mm 
No. of Spec   (No  of Heats) 

483       (70,0) 

(11 

510       (73.9) 

(11 

521       (75.6) 

(I! 

557 (80.8) 

(11 

560      (81.2) 

(1) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

434      (63.0) 
401       (bti21 

479       (69.5) 514       (74.5) 566 
b39 

(82.1) 
(,'8,2) 

651       (94.4) 

TYS, IVIN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

369      (53.5) 
.32b       (4721 

426       (61.8) 450       (65.2) 439 
:wb 

(63.7) 
(b5,9! 

518       (75.2) 

Elong, percent                          Avg 
Min 

14.5 
10 b 

11.0 12.1 15.4 
11 3 

11.7 

RA, percent                             Avg 
Min 

No  of Spec  (No. of Heals) 7         (31 (1) (1) 7 (31 ID 

E, GN/m2 (106psi)                  Avg 

Nc. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, = 6.3                                 Mm 
No  of Spec   (No. of Heats) 

504       (73.1) 539 (78.2) 

IP 

NTS, MN/m2 (ksi)                   Avg 
Kt =  10                               Mm 
No of Spec. (No. of Heats) 

483       (70.1) 

(1) 

507       (73.5) 

(1) 

516       (74.9) 

(1) 

506 (73.4) 

0) 

494       (71.6) 

(1) 

Refarancn:   90082, 90107 
4.5.1 5 (11/74) 
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TABLE 4.5.1 ME5.1 
7039T6 

Plata Weld Metal 

Alloy Designation: 7039 Aluminum Alloy (Weld Metal) 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Plata-MIG welded, 5083 Alloy filler 
0.635 to 1.269 (0.250 to 0.499) 
7039-T6 Pl^te, welded, natural aged 15 days, and tested 

u 
Testing Temperature. K (F) 297 (75) 77        (-320) 

Tension, longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Sid   Deviation 

352       (51.1) 433      (62.8) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Sid   Devidtion 

203      (29.41 254      (3fi.3) 

Elong, percent                          Avg 
Mm 

14.0 14.0 

RA, percent                              Avg 
Min 

No  of Spec   (No of Heats) 4           (1) 4          (1) 

E, GN/m2(106psi)                  Avg 
Min 

No, of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, -    6.3                               Mm 

No of Spec. (No. of Heats) 

399       (57.9) 

4           (1) 

411      (59.6) 

4          (1) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No. of Spec   (No. of Heats) 

Tension, Transverse 

TUS, IVIN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (ksi)                     Avg 
Mm 

Std  Deviation 

Elong, percent                          Avg 
Min 

RA, percent                                Avg 
Mm 

No  of Spec. (No. of Heats) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No of Spec  (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, «                                         Mm 
No of Spec  (No, of Heats) 

NTS, MN/m2 (ksi)                    Avg 
Kf -                                            Mm 
Nc, of Spec  (No, of Heats) 

References:        90082 

i 
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Allov Designation: 

TABLE 4.5.1 ME5.2 

7039 Aluminum Alloy (Weld Metal) 

7039T6 
Plate Weld Metal 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

Plate TIG welded, 5053 Alloy filler 

0.635 to 1.269 (0.250 to 0.499) 
7039 T6 Plate, welded, natural aged 15 days, and tested 

Testing Temperature, K (F| 

u 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Devialion 

TVS, MN/m2 (ksi) 

Std, Devidtion 

Elong, percent 

RA. percent 

No   (if Sprt    (No. ot He.its) 

E, GN/m2 (106psi) 

No  of Spec   (No  ut Htats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kt =    6.3 Min 
No. of Spec, (No, of Htals) 

Avg 
Mi[i 

Avg 
Mm 

Avg 
M,ii 

Avg 
Min 

Avg 
Mm 

NTS, MN/m2 (ksi) 

No  of Spec   (No, of Hejts) 

Tension, Transverse 

Avg 
Mm 

TUS, MN/m2 (ksi) Avg 
M.n 

Std   Di;vi;it:on 

TVS, MN/m2 (ksi, Avg 
Mm 

Std   Devration 

Elong, percent Avg 
Mip 

RA, percent Avg 
Min 

No  of Spec   (No of Heats) 

E, GN/m2 (106 psi) Avg 
Mm 

No  of Spec   (No. of Hedli) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, - N/lm 
No  of Spec   (No, of Heals) 

NTS, MN/m2 (ksi) Avg 
Kt = Min 
No  of Spec, (No of Heats) 

297(75) 

References: 90082 

361 
348 

(52.4) 

(50.5) 

220      (31.9) 

214       (31.0) 

10.2 

9.3 

(2) 

345       (50.1) 

8 (2) 

77 (320) 

380 (55.1) 

362 (52.5) 

266 (38.6) 

260 (37.7) 

5.0 

4.0 

8 (2) 

348       (50.4) 

8 (2) 

4.5.1 5.2 (11/76) ;LGJ< 
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TABLE 4.5.1 ME5.3 
7039T6 

Plate Weld Maul 

1 
Alloy Designation: 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

7039 Aluminum Alloy (Weld Metal) 

PlateTIG welded, no filler 

0.635 to 1.269 (0.250 to 0.4991 
7039T6 Plate, welded, natural aged 15 days, and tested 

u 
Testing Temperature, K (F) 297 (75) 77         (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Devtalion 

368      (53.4) 420       (60.9) 

TYS, MN/m2 (ksi)                    Avg 
Min 

Std. Devidtion 

224       (32.6) 268       (38.9) 

Elong, percent                          Avg 
Min 

9.5 7.5 

RA, percent                              Avg 
Mm 

No. of Spec  (No of Heat^' 4           (1) 4          (1) 

E, GN/m2(106psi)                 ^vy 
Mm 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                     Avg 
Kj =    6.3                               Miti 
No. of Spec. (No  of fHeals) 

355      (51.5) 

4           (1) 

364      (51.4) 

4           (1) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec. (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Devidlion 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No  of Spec   (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Min 

No of Spec. (No. of Heats) 

Poioon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                      Mm 
No  of Spec  (No, of Heats) 

rfTS, MN/m2 Iksi)                   Avg 
K, =                                            Mm 
No of Spec  (No, of Heats) 

i 

References:        90082 
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1 
TABLE 4.5.1 ME5.4 

7039T64 
Plate Weld Metal 

Alloy Designation: 7039 Aluminum Alloy (Weld Metal) 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

Plate MIG welded. 5039 Alloy filler 
0.635 to 1.269 (0.250 to J.499) 
7039 T64 Plate, welded and tested 

Testing Temperature. K (F) 

Tension, Longitudinal 

TUS. MN/m2 (ksi) 

Sid Devidtiun 

TYS, MN/m2 (ksi) 

Sicl Dcvutio'i 

Etong, percent 

RA, percent 

^.^   ,■■  bl'.':     !Nu. 0<  Hi.,llsl 

E, GN/m2 (106psi) 

N'..   ol Sp,:,    iMo   ot H&ilbl 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kj = Min 
No  of Spec   (No  of Hii'isl 

Avg 
Min 

Avg 
Mm 

Avg 
Ml-. 

Avg 

Avg 
Mm 

NTS, MN/m2 (ksi) Avg 
Kt = Min 
No. of Spec. iNo  o' Hedls) 

Tension, Transverse 

TUS, MN/m2 (ksi) Avg 
Miri 

SKJ   Devi.it ion 

TYS, MN/m2 (ksi) Avg 
Mm 

S'J   Devi.:it!On 

Elong, percent Avg 
Mm 

RA, percent Avg 
Mm 

No. of Spec;   (No. of HejtsI 

E, GN/m2 (106 psi) Avg 
Mm 

No  of Spec   (No  of Meats) 

Poisson's Ratio 

Work Hardenina Coef 

NTS, MN/m2 (ksi) Avg 
Kf = Mm 
No  of Spec   (No of Hents) 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No  of Spec   (No of Heats) 

297 (75) 

References: 67769 

359       (52) 

224       (32.5) 

8.0 

77 (^20) 

448       (65) 

279       (40.5) 

6.8 

VGJ<^ 
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TABLE 4.5.1-ME6 

■^4*"- "■   '•^mm 

Alloy Designation:        7039-T6, T61 Aluminum Alloy 

Specification: 
Form; 
Thickness, cm (in.) 
Condition: 

AMS-4024A, MIL-A-8877 
Plate 
1.270 to 2.540 (0.500 to 1.000) 
T6  T61 

u 

Testing Temperature, K (F) 297 (7b) 195      (-108) 144       (-200) 77 (■320) 20 (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 

Mm 
Sid  Deviation 

43/ 
407 
29,3 

(63.4) 
(59 1) 
(425) 

486       (70.5) 
445       (64.6) 

507       (73.5) 
467       (67.7) 

589 
525 
18.6 

(85.4) 
(76.2) 
(2.70) 

675 
623 
34.7 

(97.9) 
(90.4) 
(5.04) 

TVS, MN/m2 (ksi)                   Avg 

Min 
Std   Deviation 

396 
352 
31.7 

(57.4) 
(51.0) 
(4.60) 

429      (62.2) 
381       (553) 

146      (64.7) 
399       (57.9) 

477 
432 
338 

(69.2) 
(62.7) 
(4.91) 

516 
466 

(74.9) 
(67.6) 

Eloii.,, percent                           Avg 
Mm 

13.5 
118 

14.0 
13.3 

14.5 
14.2 

16.6 
15.7 

14.0 
12.0 

RA, percent                                Avg 
Ivlin 

No. of Spec. (No. of Heats) 15 (5) 3         (1) 3        (1) 15 (5) 9 (3) 

E. G.M/m2(106psi)                 Avg 
Mm 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, = 6.3                                 Mm 
No. of Spec. (No. of Heats) 

634 (91.9) 

(2) 

645 (93.5) 

(2) 

NTS, MN/m2 (ksi)                    Avg 
K, = 10                                  Mm 
No  of Spec. (No  of Heats) 

530 
486 

3 

(76.8) 
(70.5) 
(1) 

553       (80.2) 
512       (74.2) 

3         (1) 

563      (81.7) 
532      (77.2) 

3        (1) 

561 
550 

3 

(81.4) 
(79.7) 

(1) 

553 
534 

3 

(80.2) 
(77.5) 

(1) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

445 
405 
28.7 

(64.6) 
(58,7) 
(4.17) 

484       (70.2) 
442       (64.1) 

510      (73.9) 
467       (67.7) 

578 
528 
21.1 

(83.9) 
(76.6) 
(3.06) 

658 
611 
19.7 

(95.5) 
(88.6) 
(2.86) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

384 
346 
31.4 

(55.7) 
(50.2) 
(4.55) 

416      (60.3) 
377       (54.7) 

432       (62.6) 
394      (57.1) 

464 
423 
37.4 

(67.3) 
(61.4) 
(5.43) 

491 
441 
42.7 

(71.2) 
(63.9) 
(6.20) 

Elong, percent                          Avg 
Mm 

13.1 
■|1.8 

12.6 
12.0 

12.8 
10.7 

13.6 
10.0 

11.8 
8.0 

RA, percent                                Avg 
Mm 

No of Spec  (No. cf Heats) 15 (5) 3         (1) 3         (1) 15 (5) 9 (3) 

E, GN/m2 (106psi)                 Avg 
Min 

No of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, - 6.3                                 Mm 
No  of Spec. (No. of Heats) 

621 
787 
6 

(90.0) 
(85 2) 
(2> 

607 
594 

6 

(88.0) 
(86.1) 
(2) 

NTS, MN/m2 (ksi)                    Avg 
K, =  10                                  (yim 
No  of Spec. (No. of Heats) 

510 
468 

3 

(74.0) 
(679) 

(1) 

525       (76.2) 
491       (71.2) 

3         (1) 

534       (77.4) 
512       (742) 

3         (1) 

520 
516 

3 

(7E4) 
(74.8) 

(1) 

498 
488 

3 

(72.3) 
(70.8) 
(1) 

RefwancBj;   90082. 90084, 90107 

'■ < 'k ' •• 
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o 
Alloy Designation: 

TABLE 4.5.1 ME6.1 

7039 Aluminum Alloy (Weld Metal) 

7039T6 
Plate-Weld Metal 

Specification: 
Form: Plate-MIG welded, 50*^9 Alloy filler 

Thickness, cm (in.): 1-270 to 2.540 (0.500 to 1.000) 
Condition: 7039'T6 Plate, welded, natural aged 15 days, and tested 

Testing Temperature, K (F) 

Tension. Longi jdinal 

TUS, iyiN/m2 ixsi) 

Sui UuvicltKjn 

TYS, MIM/m2 (ksi) 

S(d, Devidtion 

Elong, percent 

RA, percent 

No  ot Spec   (No  of Herfis) 

E. GN/m2 (106psi) 

No  of Spec   (No. ol Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kt =    6.3 Mm 
No of Spec   (No. of Heats) 

Avg 
Mm 

Avg 
Min 

Avg 
Win 

Avg 
Mm 

Avg 
Mm 

V  J NTS, MN/m2 (ksi) 
K, = 
No. ot Spec. (No. of Heats) 

Tension, Transverse 

Avg 
Mill 

TUS, MN/m2 (ksi) 

Std   Deviation 

Avg 
Mm 

TYS, MN/m2 (ksi) 

Std   Deviation 

Avg 
Mm 

Etong, percent Avg 
Mm 

RA, percent 

No. of Spec   (No. ol 

Avg 
Mm 

Heats) 

E, GN/m2 (106 pu) Avg 
Mm 

No of Spec  (No. of Heats) 

Poiaon's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi) 

Kt" 
No of Spec  (No. of Heats) 

Avg 
Mm 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No of Spec  (No  of Heats) 

References:      90082 

297 (75) 

356      (51.7) 

223       (32.3) 

8.2 

(1) 

413 

4 

(59.9) 

(1) 

77        (-320) 

446       (64.7) 

279       (40.4) 

6.7 

4 (1) 

439       (63.6) 

4 (1) 

tf"- 

4.5.16.1 (11/76) 

a'l iiiiMliiMiiigM 

http://www.abbottaerospace.com/technical-library


TABLE 4.5.1-ME6.2 
7039-T6 

PlateWeld Metal 

Allov Oetignation: 7039 Aluminum Alloy IWf Id Metal) (1 
Specification: 
Form: 
Thickness, cm (in.): 
Condttion: 

Plate-MIG welded, 5183 Alloy filler 
1.270 to 2.540 (0.500 to 1.000) 
7039T6 Plate, welded, natural aged 15 days, and tested 

3 
Testing Temperature, K (F) 297 (7F, 77         (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Awg 

Mm 
Std  Deviatioii 

294       (42.6) 419      (60.8) 

TVS, MN/m2 (ksi)                    Avg 
Miri 

Sid, Devidlion 

169       (24.5) 205      (29.7) 

Elong, percent                          Avg 
Mm 

9.8 10.2 

RA, percent                                Avg 
Mm 

No  ol Spec. (No, ol Heats) 4           (1) 4           (1) 

E, GN/m2(106p$i)                 Avg 
Mm 

No of Spec, (No, of Hea'.s) 

Poisson's Rati'j 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K^ =    6.3                               Mm 

No  of Spec, (No, of Heats) 

355      (51.5) 

4           (1) 

406      158.9) 

4       (i; 

NTS, MN/m2 (ksi)                    Avg 
K^ =                                         Mm 

No of S^Jc, (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Sid  Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                                Avg 
Mm 

No, of Sp(     (iMo, of Heals) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec, (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No  of Spec  (No. of Heats) 

NTS, IVfN/m2 (kij)                    Avg 
K, =                                         Mm 
No  of Spec, (No, of Heats) 

References: 900^2 

O 
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TABLE 4.5.1 ME6.3 

7039T6 
Plate-Weld Metal 

Alloy Designation: 7039 Aluminum Alloy 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

Plate.TIG welded, 5039 Alloy filler 

1.270 to 2.540 (0.500 to 1.000) 
7039-T6 Plate, welded, natural aged 15 days, and tested 

Testing Temperature, K (F| 

o 

\    :* 

Tension, Longitudinal 

TUS, MIM/m2 (ksi) 

SjrJ Devaiion 

TVS, MN/m2 (ksi) 

S(ti DeviHfKjn 

Elong, percent 

RA, percent 

No   ,)t Spi\,   (No  ul He.its! 

E. GN/m2 (106psi) 

No  ()l Spec   (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 
K, =   b.3 
No. ol Spec. (No. of HodtsI 

NTS, MN/m2 (ksi) 

Kt = 
No. of Spec. (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Strl Dpv'.ltinn 

TYS, MN/m2 (ksi) 

Std Deviation 

Elong, percent 

RA, percent 

No  of Spec  (No  of Heats) 

E. GN/m2 (106 psi) 

No  of Spec   (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 

Avg 

Avg 

Avg 
Mill 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

No  of Spec   (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
K, ' Mm 
No of Spec. (No  of Heats) 

References:      90082 

297 (75) 

347 

343 

(50.3) 

(49.8) 

217       (31.5) 

215       (31.2) 

11.1 

10.1 

(2) 

336 (48.7) 
334 (48.5) 
8 (2) 

4.5.1 6 3(11/76) 

77 (320) 

441 (64.0) 
432 (62.6) 

266 (38.6) 
2f^T (38.2) 

6.7 
4.0 

(2) 

328       (47.6) 
321       (46.6) 
8 (2) 

;LG.^^ 
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TABLE 4.5.VME6.4 

7039T6 
PlBteWald Metal 

Alloy Designation : 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

7039 Aluminum Alloy (Weld Metal) 

Plate TIG welded, 5183 Alloy filler 
1.270 to 2.540 (0.500 to 1.000) 
7039-T6 Plate, welded, natural aged 15 days, and tasted 

V^ 

Testing Temperature, K (F) 297 (75) 77         (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Mm 

S(d  Deviation 

342       (49.6) 441      (64,0) 

TYS. MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

200       (29.0) 250      (36.2) 

Elong, percent                           Avg 
Mm 

12.0 12.0 

RA, percent                              Avg 
Mm 

No  of Spec   IN-^  of tHeats) 4           (1) 4           (1) 

E, GN/m2(106ps,,                 Avg 
Mm 

No  of Spec   (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kj =   6.3                             Mm 
No  of Spec, (No, of He.i'') 

319      (46.2) 

4           (1) 

328       (47.6) 

4           (1) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No, of Spec, (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avfi 
Min 

Std  Deviation 

TYS, IV»N/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

Ek>ng, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No  of Spec   (No, of Heats) 

E, GN/m2 (10« psi)                 Avg 
Mm 

No  of Spec   (No  of Heats) 

Poision's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K^ =                                        Mm 
No  of Spec  (No of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, '                                           Mm 
No of Spec  (No of Heats) 

Referenc«:      90082 
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Alloy Designation: 

TABLE 4.5.1-ME6.5 

7039 Aluminum Alloy (Weld Wetal) 

7039T6 
Plate-Weld Metal 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

PlateTIG welded, no filler 
1 270 to 2.540 (0.500 to 1.000) 
7039T6 Plate, welded, natural aged 15 days, and tasted 

Testing Temperature, K (F) 297 (75) 77         (-320) 

Tension, Longitudinal 

TUS, fMN/m2 (ksi)                    Avg 
Min 

Std   Devidlion 

370       (53.7) 443       (64.2) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Sid   DevkHion 

237       (34.4) 290       (42.1) 

Elong, percent                            Avg 
Min 

11.2 9.1 

RA, percent                              Avg 
Mm 

No   <if Scei;   (No. of Hedis) 4           (11 4           (11 

E, GN/m^ (10^ psi)                 Avg 
Mm 

No  nt Spw   (No  of Hejts) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =    6.3                               Mm 
No  of Spec   (No  of Heals) 

359       (52.0) 

4           (1) 

365       (52.9) 

4           (1) 

NTS, MN/mZ (ksi)                    Avg 
K, =                                         Mm 
No. of Spe'   (No of Heats) 

Tjnsion, Transverse 

ruS, MN/m2 (ksi)                   Avg 
Mm 

Sifl     JPVIJIKIM 

TYS, tWN/m2 (ksi)                    Avg 
Mm 

Std, Devidlion 

Elong, percent                          Avg 
Mm 

RA, percent                                Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No  of Spec   (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, -                                         Mm 
No  of Spec   (No of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No  of Spec  (N-i  of Heats) 

References:      90082 
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Alloy Designation: 

TABLE 4.5.1 ME6.6 

7039 Aluminum Alloy (Weld Metal) 

7039T61 
Plate-Wsid Metal 

Specification: 
Form: 
Thickness, cm lin.l: 
Condition: 

Plati   IIG weldwl. 5039 Alloy filler 
1.270 to 2.540 (0.500 to 1.000) 
7039'T61 Plate, welded, natural aged 27 days, and tested 

u 
Testing Temperature, K (F) 297 (75) 77 (■320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
\'in 

Sid   Devidtion 

357       (51.8) 402 (58.3) 376      (54.5) 

TVS, MN/m2 (ksi)                     Avg 
Mm 

Std. Deviation 

214       (31.1) 249 (36.1) 

Eiong, percent                          A«g 
Min 

9.3 9.3 <2.2 

RA  percent                              Avg 
Mm 

No  '.' S,pec, (No. of Heats) 

22.7 

3          (1) 3 

12.3 

(1) 

3.5 

3          (1) 

E. GN/m2 (106 psi)                 Avg 
Mm 

No of Spec, (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, = 15                                   Mm 
No. of Spi.'C. (No. of Heats) 

359      (52.1) 

3           (1) 

374 

3 

(54.2) 

(1) 

327      (47.9) 

3           (1) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec, (No, cf Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

TYS, MN/m2 (ksi)                     Avg 
Mm 

Std, Deviation 

Elong, percent                           Avg 
Min 

RA, percent                            Avg 
Min 

No of Spec  (No, of Heats) 

E, GN/m2(106p$i)                 Avg 
Mm 

No of Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                         Mm 
No  of Spec   (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec, (No  of Hoats) 

References:      90082 
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TABLE 4.5.1 ME6.7 

7039T6151 
Plate 

o 
Alloy Designation: 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

7039T6151 Aluminum Alloy 

Plate 
1.270 to 2.540 (0.500 to 1.000) 
T6151 

Testing Temperature, K (F) 297 (75) 144       (200) 116       (250) 77         (320) 4           (452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 

Mm 
Std   Deviaiion 

405       (58.8) 471       (68.3) 498       (72.2) 550       (79.8) 649       (94.2) 

TVS, MNlm^ (ksi)                    Avg 
Mm 

Std   DevidliLin 

334       (48.5) 364       (52.8) 380       (55.1) 401       (58.2) 476       (69.0) 

Elong, percent                              Avg 
Mm 

149 15.1 15.7 16.3 15.5 

RA, percent                              Avg 

iNI,,    ,t Sp^i      Nil   oi H>-,itsl 

38.1 

7           (2) 

33.0 

6           (1) 

31.4 

6           (1) 

28.1 

7           (2) 

22 

1 

e, GN/m2 (106 pjj)                  Avg 

Mm 
No  .jt Spec   IN.i  of Heatsl 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksil                     Avg 
K, =    15 16                          Mm 
No. of Spec. (No. ot Heats) 

525       (76.1) 

7           (2) 

562       (81,5) 

6           (1) 

576       (83.5) 

6           (1) 

587       (85.2) 

7           (2) 

614       (89.1) 

1 

NTS. MN./m2 (ksi)                     Avg 
K, =                                         W.., 
No  ot Spec. (No  of Heats) 

Tension, Transverse 

TUS, IVIN/m2 (ksi)                    Avg 
M:- 

399       (578) 463       (67.1) 490       (71.1) 532       (77.2) 626       (90.8) 

TVS, MN/m2 (ksi)                     Avg 
Mm 

Stl   Deviation 

325       (47.2) 360       (52.2) 371       (53.8) 396       (57.5) 455       (66 0) 

Elong, percent                            Avg 
Mm 

14.1 14.3 14.8 15.7 12.5 

RA, percent                                Avg 
Mm 

No  ot Spec  (No  of HeatsI 

34.6 

7           (2) 

29,9 

6           (1) 

28.3 

6           (1) 

26.5 

;       (2) 

15 

1 

E, GN/m2 (10« pji)                 Avg 
Mm 

\"      )< Spec   (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksil                    Avg 
K, =   l&ie                            Mm 
No  ot Spec   'No of Heatil 

518       (75.11 

7           (21 

554       (804) 

6           (1) 

562       (81.5) 

0           (1) 

564       (81.8) 

/           (2) 

586       (85.0) 

1 

NTS, MN/m2 (kit)                    Avg 

Kt -                                         Mm 
No of Spec   (No ol Heals) 

ReferenciM 90070 90187 '^7. %'^ 
45 167 (11/76) 
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TABLE 4.5.1 ME6 8 

7039T6151 
Plate Weld Metal 

Alloy Designation: 7039 Aluminum Alloy (Weld Metal) 

Specification: 

Form: 

Thickness, cm (in.); 
Condition: 

Plate-MIG welded, 5039 Alloy filler 
1.270 to 2.540 (0.500 to 1.000) 
7039-T6151 Plata, welded and tested 

Testing Temperature. K (F) 

Tension, Longitudinal 

TUS. MN/m2 (ksi) 

Sid Deviation 

TVS, MN/m2 (ksi) 

Std Devijtion 

Elong, percent 

RA, percent 

Mu   ul Spec. INi). of Hejls) 

E, GN/m2(106psi) 

No  of SpsL   (Nu  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, = 15 IVlin 
No, of Spec   'No. of Heats) 

NTS, MN/m2 (ksi) Avg 
K( = Mm 
No. of Spec   (No  of Heats) 

Avg 
Win 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std   Deviation 

Avg 
Mm 

TVS, MN/m2 (ksi) 

Std   Deviation 

Avg 
Mm 

Elong, percent Avg 
Mm 

RA, percent                              Avg 
Mm 

No. of Spec  (No  of Heats) 

E, GN/m2 (106 psi) Avg 
Mm 

No  of Spec   (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
N(j  of Spec. (No  of Heats) 

NTS, MN/m2 (ksi) Avg 
Kf » Mm 
No o> Sptc.  (No of Heats) 

References       90187 

297(75) 

357       (51.8) 

236      (34.3) 

10.0 

(1) 

385      (55.81 

259      (37.6) 

9.3 

18.8 

6 (1) 

406      (58.9) 

6 (1) 

144       (200) 

431       (62.5) 

6 (1) 

114       (-250) 

414       (60.1) 

272       (39.4) 

11.9 

14.7 

6 (1) 

422       (61.2) 

6 (1) 

77 (-320) 

422      (61.2) 

279       (40.5) 

5.7 

12.7 

6 (1) 

412       (59.7) 

6 (1) 
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TABLE 4.5.1 ME6.9 
7039T6351 
Plate 

o 
Alloy Designation: 

Specification: 
Form: 
Thickness, cm (in.J: 
CoiKiition: 

7039 T6151 Aluminum Alloy 

Plat* 
1.270 to 2.540 (0.500 to 1.0001 
T6351 

Testing Temperature, K (F) 297 (75) 195       (-108) 77         (320) 4           (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     A«g 

Std   Deviation 

463       (67.2) 520       (75.4) 610       (88.4) 711       (103.1) 

TYS, M(\l/m2 (ksi)                     Awg 
Mm 

Std. Deviation 

390       (56.5) 428       (62 1) 467       (67.8) 527       (76.4) 

Elong, percent                            Avg 
Mm 

14.5 14.5 17.0 17.5 

RA, percent                                Avg 
Mm 

Nn  of Spec  (No  of Heals) 

32 

1 

23 

1 

20 

1 

19 

1 

E, GN/m2 (106 psi)                  Avg 
Mm 

No of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =    16                                Mm 
No. of Spec. (No. of Heats) 

611       (88.6) 

1 

634       (91.9) 

1 

589       (85.9) 

1 

617       (89.5) 

1 

NTS, IV1N/m2 (ksi)                    Avg 
K, =                                               Mm 
No of Spec  (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

459       (66.5) 502       (72.8) 601       (87.1) 699       (101.4) 

TYS, MN/m2 (ksi)                     Avg 
Mm 

Std   Deviation 

390       (56.6) 423       (61.4) 476       (69.0) 536       (77.7) 

Elong. percent                            Avg 
Mm 

13.0 12.5 13.5 13.0 

RA, percent                                Avg 
M.n 

No  of Spec   (No  of Heats) 

33 

1 

23 

1 

19 

1 

15 

1 

E. GN/m2 (106 psi)                 Avg 
Mm 

No of Spej  (No of Heats) 

Poiaon's Ratio 

Work Ha-dening Coef 

NT$, •,lN/m2 (ksi)                    Avg 

K, =     16                                Mm 
No of Spec   (No of Heats) 

607       (88.0) 

1 

584       (84.7) 

1 

518       (75.1) 

1 

556      (80.6) 

1 

NTS, MN/m2 (ksi)                    Avg 
K, =                                                Mm 
No of Spec  !No of Heals) 

45 1 69(11/76) 
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TABLE 4.5.1-ME6.10 

7039T64 
Plate Weld Metal 

Alloy Designation: 7039 Aluminum Alloy (Weld Metal) 

Specification: 

Form; 

Thickness, cm (in.): 
Condition: 

PlateMIG welded, 5039 Alloy filler 

1.270 to 2.540 (0.500 to 1.000) 
7039'T64 Plate, welded and tested 

u 
Testing Temperature, K (F) 29/ (75) 

" 
77         (320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Min 

Sid   Devidtion 

359       (52) 448       (65) 

TVS, MN/m2 (ksi)                    Avg 
Min 

Sid   Deviation 

224       (32.5) 279       (40.5) 

Elong, percent                          Avg 
Mill 

8.0 6.8 

RA, percent                                Avg 
Min 

No   oi Spec   (No  o' Hecitb) 1 1 

E, GN/m2(106psi)                  Avg 
Mm 

No  ol Spec, (No. of Hedts) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                    Avg 
Kt =                                            Mm 
No. of Spec   (No. of Heats) 

NTS. MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No of Spec. (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

Elong, percent                            Avg 
Mm 

RA, percent                                Avg 
Mm 

No. of Spec   (No  of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec. (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kf *                                      Mm 
No  of Spec  (No of Heats) 

NTS, MN/m2 (kii)                     Avg 
K, '                                         Mm 
No  0' Spec   iNo of Heats) 

Refer anc«:        67769 

u 
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TABLE 4.5.1 ME8.1 
7039T64 
Plate 

Alloy Designation: 7039-T64 Aluminum Alloy 

Specification: 

Form: Plate 

Thickness, cm (in.): 2.541 to 
Condition: T64 

5.08ri (1.001 to 2.000) 

Testing Temperature, K (F) 297 (75) 77         (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 

Min 

448       (65.0) 586       (85.0) 

TVS. MN/m2 (ksi)                    Avg 

Mm 
Sid   Devuilioii 

400       (58.0) 490       (71.0) 

Elong, percent                            Avg 
Min 

14 17 

RA, percent                                Avg 
Mai 

N„   o\ Spec   (No  of HHIIS) 1 1 

E, GN/m2 (106p$i)                  Avg 

Mm 
Nc   uf Spc'C   (No   of Hejtsl 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                    Avg 
K| =    6.3                               Mm 
No  of Spec   (No  of Hoatsl 

676       (98) 

1 

690       (100) 

1 

NTS. MN/m2 (ksi)                    Avg 
K^ =                                            Mm 
No  of Spec   (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Sid   Devijtion 

TVS, MN/m2 (ksi)                    Avg 
Min 

Sid   IJf'vidlion 

Elong, percent                            Avg 
Mm 

RA, percent                                Avg 
Mm 

No of Spec  (No of Heats) 

E. GN/m2 (106 psi)                  Avg 
Min 

No of Spec. (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, '                                         Mm 
No  of Spec   (No. of Heats) 

NTS. MN/m2 (kii)                   Avg 
K, »                                      Mm 
No  of Spec  (No  of Heats) 

References:      67769 
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Alloy Designation: 

Specification: 

Form: 

Thickness, cm (in,): 
Condition: 

TABLE 4,5,2-ME2.1 

7005T6351 Aluminum Alloy 

Plate 

1,270 to 2,540 (0,500 to 1,000) 
T6351 

7005 T63b1 

Plate 

J 

L 

Testing Temperature, K (F) 297 (75) 195       (108) 77         (320) 4           (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 

Mm 
Sid   Deviation 

392       (56,8) 451       (65.4) 538       (78.0) 606       (87,9) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

SlcJ   Devidtiuii 

341       (49.4) 363       (52.7) 409       (59.3) 441       (63.9) 

Elong, percent                           Avg 
Min 

18,0 16.5 18.0 16,5 

RA, percent                                Avg 
Mid 

No  of SpBL   (No  ol Hc'.iisl 

50 

1 

41 

1 

34 

1 

29 

1 

E. GN/m2 (106 psi)                  Avg 

Mm 
No  of Spec   iNo  ul Hijals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =      16                              Mm 
No. ot Spec. INo  ol Heats) 

561       (81,3) 

1 

610       (88.4) 

1 

678       (98.3) 

1 

689       (39,9) 

1 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
N ■    ,• ',!>•(    INo  ()( Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 378       (54.8) 442       (64.1) 517       (75.0) 583       (84,6) 

Std. Deviation 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

329       (47,7) 368       (53.4) 402       (58.3) 421       (61,1) 

Elong, percent                           Avg 
Mill 

17.5 16.2 17.8 18,0 

RA, percent                               Avg 
Mm 

No of Spec  (No of Heats) 

48 

1 

42 

1 

32 

1 

31 

1 

E, GN/m2(106psi)                  Avg 
Mm 

No  of Spec  (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =   16                                 Mm 
No  ot Spec  (No. ot H!;at-,l 

561       (81.4) 

1 

610       (88.4) 

1 

663       (96.2) 

) 

685       (99,4) 

NTS, MN/m2 (ktil                   Avg 
Kt =                                        Mm 
No  ol Sp«.   'No  ot Heatsi 

R«faranc«:        90070 
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Alloy Designation: 

TABLE 4.5.2 ME2.2 

7005T6351 Aluminum Ailoy 

7005T63B1 

Plate 

Specification; 

Form: 

Thickness, cm (in.): 
Condition: 

Plate 

Over 5.080 (2.000) 

T6351 

Testing Temperature. K (F| 297 (75) 195       (108) 77         (320) 4          (452) 

Tension, Longi*     inal 

TUS, MN/m2 (ksi)                     A»g 
Mm 

Sid  DevidJ'on 

363     (52.6) 423       (61.4) 486       (70.5) 590       (85.6) 

TVS. MN,'m2 (ksi)                     Avg 
Miri 

Sid   Dovijlion 

317     (46.0) 351       (50.9) 370       (53.7) 420       (60.9) 

Elong, percent                            A»g 
Mifi 

19.8 18.0 19.0 19.5 

RA, percent                                Avg 
Mm 

No   ot Sper   (No  nf Ho.its) 

52 

1 

44 

1 

34 

1 

25 

1 

E, GN/m2 (IQS psi)                  Avg 

Mm 
No ol Spec  (No. of Hpalsl 

Poissons Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                    Avg 
K, = 16                                   Mm 
No  ot Spec   (No  of HeatsI 

546       (79.2) 

1 

596       (86.4) 

1 

643       (93.2) 

1 

652       (94.6) 

1 

NTS. fVIN/m2 (ksi)                    Avg 
K, =                                            Mm 
No  ot Spec   (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Stft   D^ivMIion 

367       (53.3) 427       (61.9) 502       (72.8) 595      (86.3) 

TVS, IVIN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

320       (46.4) 363       (51.2) 394       (57.1) 432       (62.7) 

Elong. percent                          Avg 
Mm 

18.0 14.8 16.5 16.5 

RA, percent                              Avg 
Mm 

No  of Spec   'No  of Heats) 

44 

1 

33 

1 

25 

1 

20 

1 

E, GN/m2 (106 psi)                  Avg 
Min 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/'n2 (ksi)                    Avg 
K, -     16                               Mm 
Nu  of Spec   (No of Healsl 

547       (79.4) 

1 

596       (86.4) 

1 

620       (89.9) 

1 

632       (91.6) 

1 

NTS, MN/m2 (ksi)                    Avg 
K, ■-                                         Mm 
No ol Spec   (No ol Heats) 

References:      90070 
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INDEX TO MATERIAL CODES FOR 
SECTION 5.0 

COPPER AND COPPER ALLOYS 

MATERIALS MATERIAL CODE 

COPPER, 99.96+ 5.1.1 
ELECTROLYTIC TOUGH PITCH Cu 5.1.2 
OFHC COPPER 5.1.3 
COPPER, PHOSPHORiZED 5.1.4 
80Cu-20Zn 5.2.1 
70Cu-30Zn 5.2.2 
65Cu-35Zn 5.2.3 
90Cu-10Zn 5.2.4 
COPPER NICKEL ALLOYS 5.3.0 
90Cu-10Ni 5.3.1 
8CCu-20Ni 5.3.2 
70Cu-30Ni 5.3.3 
Cu-Be 5.4.2 
95Cu-5Sn 5.5.1 
92Cu-8Sn 5.5.2 
90Cu-10Sn 5.5.3 
COPPER-ZIRCONIUM ALLOYS 5.6.1 
COPPER-CHROMIUM-CADMIUM ALLOYS 5.7.1 
COPPER-ALUMINUM ALLOYS 5.9.1 

;L8«)< 

5.0 
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TABLE 5.1.1 TR1 

o 
Alloy Designation: Copper 

Specification: 
Form: 
Dimension: 
Condition: Annealed 

Testing Temperature. K (F) 273 (32) 100       (280) CO         (370) 20         (-423) 10         (-442) 4           (452) 

Thermal Conductivitv'^' 

RRR 3000 Wans ml K ^ 401 483 1330 10700 27200 18300 

Btu hr-1 ft ■> F 1 (232) (279) (769) (6190) (15700) (10600) 

RRR-ICOO Watts ml K 1 401 482 1250 8370 12500 6230 

Btu hr ■> t; 1 pi (232) (279) (723) (4840) (7230) (3600) 

RRR 300   Watts ml K ' 400 479 1130 5010 4350 1880 

Btu hr 1 ft 1 F 1 (231) (277) (653) (2900) i2520) (1090) 
RRR-100   Watts ml K I 397 469 979 2380 1520 623 

Btu hr 1 ft 1 F-l (230) (271) (566) (1380) (879) (3110) 
RRR-30     Wattsm^Kl 389 438 740 834 453 183 

Btu fir 1 ft ■" F-1 (225) (253) (428) (482) (262) (106) 
No  of Spec. 

References:  90170, 90224 

Tliermal Expansion (Tp7^ to T) 

Longitudinal 

Percent 0 0.252 0.290 0.293 0.293 0.293 

No. of Spec. 5 5 5 5 3 3 
References:  40911,48571, 

90208, 903?o, 90458 
Specific Heat 

Jou.iskg ■> K 1 375 248 95 7 0.92 0.11 

Btu lb 1 F' (0.08961 (0.0593) (0.0227) (0.00167) (0.000220) (0.0000263) 

No. of Spec. 5 5 4 8 6 7 

References: 40911.42219, 
90223, 90247, 90249, 90339 
Electrical Resistivity'^) 

RRR-30000 Ohm m 1.55 X 10-8 3.50 X 10 9 5.01 X 10-10 8.52 X 10 12 7.32 X 10 13 5.19 X 10-13 

Ohm circular mil ft'^ (9.32) (2.11) (3.01 xlO-1 (5.12 X 10-3) (4.40 X 10^) (3.12 X 10-1) 

RRR-IOOOOOhm m 1.55 X 10-8 3.50 X 10 9 5.02 X 10 10 9.55 X 10 12 1.77x10 12 1.55 X 10 12 

Ohm circular mil ft"' (9.32) (2.11) (3.02 X 10 1) (5 74x 10 3) (1.06x10 3) (9.32 X 10^) 

RRR-3000   Ohm m 1.55 X 10-8 3.51 X 10 9 5.05x10 10 1.32 X 10 11 5.38 X 10 12 5.17 X 10 12 

Ohm circular mil ft'^ (9.32) (2.11) (3.04 X 10 1) (7.94 X 10-3) (3.24 X 10 3| (3.11 X 10-3) 

RRR-1000   Ohm m 1.55 X 10-8 3.52 X 10 9 5.16 X 10 10 2.35x10 11 1.57 X lull 1.55 X 10 11 

Ohm circular mil ft'• (9.32) (2.12) (3.10 X 10 1) (1.41 x 10-2) (9.44 X 10-3) (9.32 X 10 3) 

RRR-300     Ohm m 1.56 X 10-8 3.55 X 10 9 5.52x10 10 5,98x10 11 5.12- 10 11 ■^.18x 10 11 

Ohm circular mil ft'f (9.38) (2.14) (3.32 X 10 1) (3.60 X 10 2) (3.13 X 10 2| (3.12 X 10 2) 

RRR 100     Ohm m 1.57 X 10-8 3.66 X 10 9 6.57 X 10 10 1.65x?0l0 1.57 X 10 10 1.57 X 10 10 

Ohm circular mil ft"^ (9.44) (2.20) (3.95 X 10-1) (9.92 X 10 2) (9.44 X 10-2) (9.44 X 10 2| 

RRR-30        Ohm m 1,60 X 108 4.03 X 10 9 1.03x10 9 5.42 X 10 10 5.35 X 10 10 5.34 X 10-10 

Ohm circular mil ft'' (9.62) (2.42) (6.20 X 10-1) (3.26 X 10-1) (3.22 X 10 1) (3.21 ). 10-1) 

No. of Spec 
References:  90111,90125, 

90178,96886 
Magnetothermal Conductivity      ^ 

RRR 1520                            tesia 
Watts m 1 K '                             0 11700 !7300 
Btuhr I ft 1 F ■! (6765) (10002) 

Watts m! KI                             1 5500 6500 
Btu hr 1 ft 1 F 1 (3180) (3758) 

Watts ml K 1                             2 ' 4800 
Btu hr 1 ft ■" F ■> (2775) 
Watts m 1 K ■>                             4 3700 4500 
Btuhr ' ft ' F^ (2139) (2602) 
WattsmlKl                           8 3100 3800 
Btu hr 1 ft 1 F ■> (1792) (2197) 

No of Spec 1 1 
References:  94208 

8; 
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TABLE 5.1.1TR1 (Com.) 

Alloy Onignation: Copper 

Specification: 
Form: 

Dimension: 
Condition: Annealed 

Testing Temperature. K (F) 20         (423) 10         (442) 4           (45?) 

Magnetore$istance'2) 

H = 1 Tesia 

RRR 30000 Ohm m 5.49 X 10-11 3.38x10-11 3.12x10 11 

Ohm circular mil ft^ (3.30 X 10 2) (2.03 X 10 2) (1.88x10-2) 

RRR 10000 Ohm m !i.62x 10" 4.07 X 10-11 3.96 X 10 11 

Ohm circular mil ft^ (3.38 X 10-2) (2.45 X 10-2) (2.38 X 10-2) 

RRR 3000   Ohmm 6.06x10" 5.01 X 10 11 4.97 X 10 11 

Ohm circular mil ft'' (3.65 X 10 2) (3.01 X 10-2) (2.99 X 10-2) 

RRR 1000   Ohmm 7.15 X 10 11 6 34x1011 6.32 X 10-11 

Ohm circular mil ft"l (4.30 X 10 2) (3.81 X 10 2) (3.80x 10-2) 

RRR 300     Ohmm 1.07 X 10-10 9.96 X 10-11 9.94 X 10 11 

Ohm circular mil ft"^ (6.44 X 10-2) (5.99 X 10-2) (5.98 X 10 2) 

RRR 100     Ohmm 2.09x10 10 2.01 X 10-10 2.01 X 10 10 

Ohm circular mil ft^ (1.26x10-1) (1.21 xlOl) (1.21 X 10-1) 

RRR 30        Ohm m 5.80 X 10 10 5.72 X 10-10 5.72 X 10 'T 

Ohm circular mil ft^ (3.49 x 10-1) (3.44x10-1) (3.44 X 10 1) 

H = 10 TesIa 

RRR 30000 Ohmm 3'SOx 10 10 1.75 X 10-10 1.54x10-10 

Ohm circular mil ft"^ (2.11 X 10 1) (1.05 X 10-1) (9.26 X 10-2) 

RRR 10000 Ohmm 3.59x10 10 2.33 X 10 10 2.24 X 10 10 

Ohm circular mil ft^ (2.16 X 10-1) (1.40 X 10-1) (1.35 X 10 1) 

RRR 3000   Ohmm 3.P3x 10 10 3.15x10-10 3.12 X 10 10 

Ohm circular mil ft 1 (2.30 X 10 1) (1.89 X 10 1) (1.88 X 10 1) 
RRR 1000   Ohmm 4.30 X 10 10 3.97 X 10 10 3.96 X 10-10 

Ohm circular mil ft"' (2.59 X 10-1) (2.39 X 10 1) (2.38x10-1) 
RRR 300     Ohm m 5.14 X 10 10 5.01 X 10 10 5.00 X 10 10 

Ohm circular mil ft"' (3.09 X 10 1) (3.0-, ., iO-1) (3.01 X 10 1) 

RRR-100     Ohmm 6.48 X 10 10 6.40 X 10 10 6.40xlC-10 

Ohm circular mil ft'' (3.90 X 10-1) (3.85 X 10-1) (3.85 X 10-1) 

RRR-30        Ohmm 1.03 X 10 9 1.02 X 10 9 1.02x10 9 

Ohm circular mil ft'' (6.20 X 10 1) (6.14 X 10-1) (6.14x10-1) 

No  of Spec- 8 8 8 

Referar.ces:  96887 

11)   Interpolated from numerous data using theoretical correlations. 
(2)  The electrical magnetoremtance of pure copper and of OFHC copper can be represented on a universal curve, called a Kohler plot, 

which IS shown in Figure 5.1.1 MR 1.  The curve can be represented by the equation: 

ioge^-L^^-^il°JIbao^a,,oge 
p(0,T) 

H . p(0,273 K) 

p(0,T) 
32 < logi; 

. p(0.273K) 
1     2 

P(0,T) 

Where p(H,T) = electrical resirtivity at magnetic field H, and at temperature T.  If the field H is given in tesIa, then the constants 

have the values: 

ao = 7.008; a^ = 1.383; a2 = 0.0298. 

The plot is valid over the temperature range 4-35 K, and over the magnetic field range 0-10 tesla. 

;u8.-.v 
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FIGURE 5.1.1 MR1.  TRANSVERSE MAGNETORESISTANCE (ELECTRICAL) OF COPPER 
(REDUCED KOHLER PLOT) 
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o TABLE 5.1.1-MA1 

Alloy Designation:   99.999 Cu (<1 ppm Fe or Ni)' 

Specification: 

Form: Wire 

Diameter, cm (in.): 0.03 (0.0118) 

Condition: Cold drawn, etched, and annealed 

Temperature, 
K(F) 

Mass Susceptibility, 
X (cgsem) 

Volume Suscepti- 
bility, k (mksa) 

Permeability, 
M (mksa) 

1.450(457) -0.673 X ' 0-7 -75.71 X 10-7 ~ 12.57 X 10-7 

2.155 (-456) -0.706 X ' 0-7 -79.43 X 10-7 ~ 12.57 X 10-7 

3.003 (-454) -0.735 X ' 0-7 -82.69 X 10-7 ~ 12.57 X 10-7 

4.187(452) -0.771 X 0-7 -86.74 X 10-7 ~ 12.57 X 10-7 

10 ±1 (-442) -0.795 X 0-7 -89.44 X 10-7 ~ 12.57 X 10-7 

13.8   (-434) -0.802 X 0-7 -90.23 X 10-7 ~ 12.57 X 10-7 

16.3   (-430) -0.812 X ■ 0-7 -91.35 X 10-7 ~12.57x 10-7 

18.1    (-427) -0.816 X 10-7 -91.80 X 10-7 ~ 12.57 X 10-7 

20.2   (-423) -0.821 X 10-7 -92.36 X 10-7 -12.57 X 10-7 

77      (-321) -0.816 X 10-7 -91.80 X 10-7 ~ 12.57 X 10-7 

300    (80) -0.830 X 10-7 -93.38 X 10-7 ~ 12.57 X 10-7 

Reference:  96873 

American Smelting and Refining Company. 

z ;a^< 
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Alloy Designation:   Copper-Elactrolytic Tough Pitch 

TABLE 5.1.2-TR1 

Specification:    CD A No. 110 
Form: 
Dimension; 
Condition:   Annealed 

u 
Testing Temperature K (F) 

Thermal Conductivity 

Watts m-1 K' 

Btu hr-1 ft I F-1 
Ni)  ot Spt-'i: 

References:   90244,90300 

Thermal Expansion |T27:^ to T) 
Longitudinal 

Percent 
No of Spec. 

References: 

Specific Heat 

Joules kg'^ K"' 
Btu lb-1 F-1 

No  of Spec. 

References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft"^ 

No   o* Spec 
References: 

273 (32) 100 (280) 

445 

1 
(257) 

50 (370) 

880 
(509) 

20 (423) 

1320 
(763) 

10 (-442) 

750 
(434) 

(452) 

325 
(188) 

\      ) 

'^'J\t' 
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Wnft^Si 

TABLE 5.1.3 TR1 

Alloy Datignation: Coppaf-OFHC 

Specification: 
Foftn: 
Thicknas, cm (in.I: 
Condition: 

CDA No. 102 

Annaalad 

Testing Temperature, K (F) 273 (32) 100 (280) 50         (370) 20         (423) 10         (-442) 4           (-452) 

Thermal Conductivity 

RRR250     Wansm^K' 412 480 1150 4050 3230 

Btu hr 1 ft 1 F 1 (238) (278) (665) (2340) (1870) 

RRR 107     Wattsm^K' 406* 460* 1000* 2150 1450 

Btu hr 1 ft 1 F 1 (235)' (266)* (578)' (1240) (838) 

RRR 97        Watts m-lK-l 400 440 820 900 460 183 

Btuhr 'ftl pi (231) (254) (474) (520) (266) (106) 

No, of Spec. 2 2 2 3 3 1 

References:  90111,94206 

Thermal Expansion (T273 to T) 

Longitudinal 

Percent 0 0.252 0.288 0.295 0.295 
No of Spec. 3 3 4 4 1 

References:  90202, 90252, 
90366, 90459 

Specific Heat 

Joules kgl K' 380 245 95 7.2 0.85 0.099 
Btu lb ■> FI (0.091) (0.0586 (0.0227) (0.00172) (0.000203) (0.0000239) 

No. of Spec. 2 2 1 2 3 3 
References:  90223,90259, 

94206 
Electrical Resistivity 

RRR 250 Ohm m 1.55 X 10-8 3.54 X 10-9 5.82 X 10'0 8.10x10" 7.30x10" 

Ohm circular mil ft'^ (9.32) (2.13) (0.350) (4.87 X 10-2) (4.39 X 10-2) 

RRR 97   Ohm m 1.55 X 108 3.40 X 109 5.10x10'0 1.72 X lO'O 1.65 X 10'0 i.eoxio'o 
Ohm circular mil ff^ (9.32) (2.05) (0.3O-') (0.103) (0.0992) (0.0962) 

No. of Spec. 3 3 3 3 3 

References:  79561,90111. 
94206 

Magnetothermal Conductivity'^' 

H 
tesia 

WattsmlK-l                           0 2180 1450 
Btuhr ■• ft 1 pi (1260) (838) 

Wattsm'Kl                             1 2060 1250 
Btuhr 1 ft 1 pi (1191) (723) 
WattsmlKl                           2 1880 1080 
Btu hr 1 ft 1 P-I (1087) (824) 
Wattsm^Kl                             4 1530 940 
Btuhr 'ft ' P ' (885) (544) 
WansmlK'                           8 1202 730 
Btuhr 1 ft' F-1 (695) (422) 

No of Spec. 1 
References:  94206 

Magnetoresistanca'2) 

H 
tasia 

Ohm m                                     0 8 32x10" 7.54x10" 7.52x10" 

Ohm circular mil ft'' (5.00 X 10 2) (4.54 X 10-2) (4.52 X 10-2) 

Ohm m                                        1 1.29 X 10-10 1.22 X 10'0 1.22 X 10'0 

Ohm circular mil ft' (7.76 X 10-2) (7.34 X 10-2) (7.34 X 10-2) 

Ohm m                                      10 5.48 X 10 '0 5.37 X 10'0 5.37 X lO'O 
Ohm circular mil ft' (0.330) (0.323) (0.323) 

No of Spec 1 1 1 
References: 96887 

(1) RRR 107. 
(2) RRR 207 
*     Extrapolated. 
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o 
TABLE 4.3.1 *IE3.6 

Alloy Designation:     5083 Aluminum Alloy (Weld Metal) 

Specification: 
Form: Plate-MIG welded, 5556 Alloy filler 
Thicknei$, cm (in.); 1.270 to 2.540 (0.500 to 1.000) 
Condition: 50838321 Plate, tested as welded 

5083H321 
Plate-Weld Metal 

?     I 

Testing Temperature, K (F) 297 (75) 195      (108) 77         (320) 4         (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Mii> 

StJ     Dt'V(dlKJf) 

306       (44.4) 319       (46.3) 450       (65.3) 474    (68.8) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std   DevMtion 

177       (25.6) 184      (26.7) 211       (30.6) 239    (34.6) 

Elong, percent                          Avg 14.0 18.5 20.5 13.0 

RA, percent                             Avg 
Mm 

No  of Spec   (No. of Heats) 

36 

1 

46 

1 

26 

1 

17 

1 

E, GN/m2 (106 psi)                 Avg 
Mifi 

No  of Spec. (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt=   16                                 Mm 
No. o! Spec. (No. of Heats) 

370      (53.7) 401       (58,1) 417       (60.5) 399    (57.9) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                      Mm 
No of Spec  (No of Heals) 

Tension. Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mtn 

Std   Deviation 

TN S, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

Etong, percent                         Avg 
Mm 

RA, percent                             Avg 
Mm 

No  of Spec  (No. of Heats) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No of Spec. (No, of Heats) 

Poisfon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, -                                        Mm 
No  of Spec   (No  of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                           Mm 
No Of Spec  (No of Heats) 

'   «»    . - 
References;       90072 

4.3.1-3.6(11/76) 
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"1 
TABLE 4.3.1-ME3.7 

5083-O 
Plat* Weld Metal 

'^UV 

Alloy Datignation:     5083-O Aluminum Alloy (Wald Mtal) 

Specification.' 
Form: Plata-MIG welded, 5183 Alloy filler 
Thickness, cm (in): 2.541 to 5.080 (1.001 to 2.000) 
Condition: 5083-O Plate, tested as welded 

Testing Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Deviation 

TYS, MN/m2 (ksi) 

Std, Deviation 

Elong, percent 

RA, percent 

No  of Spec. (No. of Heats) 

E, GN/m2(106psi) 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 
Kt = 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) 

Kt = 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std. Deviation 

TYS, MN/m2 (ksi) 

Std. Deviation 

Elong, percent 

RA, percent 

No of Spec  (No. of Heats) 

E, GN/m2 (106 pri) 

No of Spec. I No. of Heats) 

Poisun's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 
K, - 
No. of Spec  (No. of Heats) 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

NTS, MN/m2 (ksi) Avg 
Kt = Mm 
No of Spec. (No. of Heats) 

Refereneai:       96604 

297 (76) 

295      (42.8) 
280      (40.6) 

146      (21.2) 
129      (18.7) 

22.5 
17.7 

10 

77        (320) 

419      (60.8) 
405      (58.8) 

177      (25.6) 
160      (23.2) 

24.5 
20.8 

10 

u 

44.1-3 7(11/76) 
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^mm i^mmt 

o TABLE 5,1.3-MA1 

Alloy Designation:   OFHC Cu 

Specification: 

Form. Rod 

Diameter, cm (in.):      0.9 (0.354) 

Condition: Heavily etched and air cooled after annealing at 823 K 
(550 C) for 7 days 

o 

Temperature, Mass Susceptibility, Volume Suscepti- Permeability, 
K(F) X (cgsem) bility, k (mksa) H (mksa) 

6.6 (-447) -0.836 X 10"^ -89.32 X 10"^ -12.57 X 10"^ 

22.6 (-418) -0.856 X 10'^ -91.46 X 10"^ -12.57 X 10""'' 

30.8 (-404) -0.863 X 10-^ -92.21 X 10"^ -12.F7 X 10'^ 

40.5 (-386) -0.869 X 10-'^ -92.85 X 10-^ -12.57 X 10"^ 

48.2 (-372) -0.872 X 10'^ -93.17 X 10"^ -12.57 X 10"^ 

62.0 (-347) -0.873 X 10-^ -93.28 X 10"^ -12.57 X 10"^ 

80.0 (-315) -0.872 X 10"^ -93.17 X 10-^ -12.57 X 10""^ 

98.8 (-281) -0.869 X 10"'' -92.85 X 10'^ -12.57 X 10"'' 

128.0 (-229) -0.869 X 10-"^ -92.85 X 10"^ -12.57 X lO"'' 

160.1 (-171) -0.867 X 10"^ -92.63 X 10"^ -12.57 X 10-^ 

208.0 (-85.0) -0.863 X 10"^ -92.21 X 10-^ -12.57 X 10"^ 

247.5 (-13.9) -0.859 X 10-'^ -91.78 X 10-'^ -12.57 X 10"^ 

292.0 (66.2) -0.855 X 10"^ -91.35 X 10~^ -12.57 X 10"'^ 

Reference:   90467 

5.1.3-18 (11/74) 

^ «> «.T   "* 

.■■^, ...ritf ir. .1 w,- . .,. ..^:» ,.»i.^^i-i.^a,^.i^jai^.aa..^a^. .^ .^^ ^■£,.^^- - - .^ ^ ^■-. ^.. -     ^ ^^. ./A. ^^■^.;.. ■.■^^..■.■.^. .^...^■^,^,;.... .... _  

http://www.abbottaerospace.com/technical-library


r "^"•■jpii^ 

Mloy Designation:   Copper-Phoipborized 

TABLE 5.1.4-TR1 

Cu, Phosphonzed 

Specification:   CDA No. 122 
Form: 
Dimension: 
Condition:        Annealed 

Testing Temperature K (F) 

Thermal Conductivity 

Watts m"! K"! 
Btu hr-1 ft-1 F-1 

^0  ot Spec 

References:  90224, 90330 

Thermal Expansion (T27.'i to T) 
Longitudinal 

. wcent 
No of Spec. 

References; 

Specific Heat 

Joules kg-1 K"! 
Btu lb-1 F-1 

No of Spec. 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft"' 

No  0* Spec 
References: 

273 {32> 

201 
n^s) 

100 (280) 

140 

2 

(80.9) 

50 (-370) 

92 
(53.2) 

20 (-423) 

43 

2 
(24.9) 

10 (-442) 

20.2 
(11.7) 

4 (-452) 

^oo< 

5.1.4-9 (11/76) 
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TABLE 6.2.2-TR2 

Ailoy 0«ign«tion: 

Specification: 
Form: 
Oinwnsion: 
Condition: 

Testing Temperstura K IF) 

TOCu-aONi Alloy 

COA No. 715 

AnnaiM 

u 

Thefmel Conductivity 

WattJ m-1 K-1 
Btu hr' ft-1 F-1 

No of Spec. 
References: 90224 

Thermal Expansion (T27a to T) 
Longitudinal 

Percent 
No. of Spec. 

References: 

Specific Heat 

Joules kg-1 K-1 
Btu lb-1 F-1 

No of Spec. 
References: 

Electrical Resistivity 

OI>m m 
Ohm circular mil ft"^ 

No  of Spec. 
References: 

273 132) 100 (-280) 50 (-370) 20 (-4231 

S.02 
(290) 

10 (-442) 

2.09 
(V21) 

(-452) 

30.i' 
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TABLE 5.2.4-ME1 
90Cu lOZn 
Bar 

f^ 
Alloy Designation: 

Specification: 
Form; 
Thicknea, cm (in.): 
Condition: 

90Cu-10Zn Alloy (Commercial Bronze) 

COA No. 220 
Bar 
Up to 2.540 (1.000) 
Annealed 

Testing Temperature, K (F) 297 (7b) 195      (-108) 77         (-320) 20 (•423) 4           (.462) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Sid   Deviation 

265       (38.5) 288      (41.8) 381      (55.2) 505 (73.2) 470      (68.2) 

TVS, MN/m2 (ksi)                    Avg 

Mm 
Std   Deviation 

66.2     (9.6) 70.3     (10.2) 91.0     (13.2) 108 (15.6) 103      (15,0) 

Elong, percent                            Avg 
Mm 

56 57 86 95 91 

RA. percent                                Avg 
Mm 

No  ot Spec  (No  ol Heats) 

84 

1 

80 

1 

78 

1 1 

73 73 

1 

E, GN/m2 (106 psi)                  Avg 
Mm 

No ot Spec  (No. of Heats) 

104       (15.1) 

1 

113       (16.4) 

1 

122       (17.7) 

1 

124 

1 

(18.0) 125      (18.1) 

1 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =  5.0                                 Mm 
No of Spec, (No. of Heats) 

344       (49.9) 

1 

383       (55.6) 

1 

477       (69.2) 

1 

526 

1 

(76.3) 544      (78.9) 

1 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No of Spec   (No of Heats) 

Tension, Transverse 
t 

TUS. MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

TYS, IVIN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No of Spec  (No. of Heats) 

E. GN/in2(106psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poioon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (kii)                    Avg 
K, -                                         Mm 
No of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No of Spec  (No. of Heats) 

Rafarencat: 90375 

5.2.4-1 (11/76) 
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TABLE 5.2.4-ME2 
90Cu10Zn 
Bar 

Alloy Dttignation: 

Spacificatton: 
Fomi: 
Thicfcnaa, cm (in.): 
Conditiofl: 

90Cu-10Zn Alloy (Commarcial Bronza) 

COA No. 220 
Bar 
Up to 2.540 (1.000) 
Annaalad 

o 
Tasting Tamparature, K (F) 

Compraaion, Longitudinal 

CYS, MN/m2 (kti) Avg 
Mm 

No. of Spec. (No. of Heats) 

Ec,GN/m2(106p$i) 

No  of Spec. (No of Heats) 

CompfeMion, Transvarie 

CYS, MN/m2 (k»i) 

No of Spec. (No. of HeatsI 

Ec,GN/m2{106pji) 

No  of Spec   (No. of Heats) 

Shear'") 

SUS, MN/m2 (kti) 

No. of Spec. (No. of Heats) 

G, GN/m2(106psi) 

No. of Spec. (No. of Heats) 

Impact, CharpY V 

Long., Nm(ft-lb) 

Avg 
Mill 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

No of Spec. (No. of Heats) 

Trans., Nm(ft-lb) 

No. of Spec. (No. of Heats) 

Fracture Toughnenm 

K|cMN/m3/2(kji/in.) 

Orientation.      - 
No of Spec. (No. of Heats/ 

Avg 
Mm 

Avg 
Min 

K|E, MN/m3/2(kti/in.) Avg 
(From PTSC spec.)(     -      )Min 
No. of Spec  (No. of Heats) 

References:     90375 

297(75) 

45.4     (6.59) 

152      (112) 

1 

19S      (108) 

48.1     (6.97', 

135      (114) 

1 

77 (320)       20 (-423) 

49.9 (7.24) 50.8 (7.37) 

1 1 

152 (112) 156 (i15) 

1 1 

u 

(a) Indicate specimen design and orientatnn for shear spacimant: 
(b) Indicate specimen design for Kj^ data: 

:i(hy 
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TABLE 5.2.4 TR1 MCu-IOZn 

Alloy Oaignation: 90Cu-10Zn Alloy 

Specification: 
Form: 
Dimension: 

COA No. 220 

u 

Condition: Annealed 

Testing Ten.,i»ratiira K (F) 273          (32) 100           (-280) 50            (-370) 20            (-423) 10             (-442) 4                (-452) 

Thermal Conductivity 

Watts m-1 K-1 
Btu hr-l ft-1 F-l 

No  ot Spec 
RaferKnces: 90224, 90317 

82.0 
(47.4) 

2 

42.0 
(24.3) 

2 

19.0 
(11.0) 

2 

6.10 
(3.53) 

2 

Thermal Expansion (TJVT to T) 
Longitudinal 

Percent 
No of Spec. 

References: 

Specific Heat 

Joules kg-1 K I 
Btu lb-1 F-1 

No  of Scec. 
References: 90223, 90314 

176 
18.49x10 2 

1 

259 
(6.19x10-2) 

1 

105 
(2.51 X 10-2) 

1 

8.0 
1.91 X 10-3) 

1 

0.87 
(2.08 X 10-4) 

1 

0.096 
(2.29 X 10-5) 

1 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft"^ 

No  of Spec 
References: 79561,90317, 

90348 

3.90 X 10-8 
(23.5) 

3 

2.45 X 10-8 
(14.7) 

3 

2.05 X 10-8 
(12.3) 

3 

1.98x10-8 
(11.9) 

3 

1.98x10-8 
(11.9) 

3 

1.98x10-8 
(11.9) 

2 

6.2.4-3(11/76) 
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Alloy Designation: 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

90Cu-10Ni Alloy 

TA8LE5.3.1ME0.1 
90Cu10Ni 
Plate 

CDA No. 706 
Plata 
1.270 to 2.540 (0.500 to 1.000) 
Annealed (assumed) 

u 

Testing Temperature, K (F) 297 (75) 220      (-60) 173    (-150) 123       (240) 77         (-320) 

Tension, Longitudinal 

TUS, MN/m2 (KSI)                    AVQ 

Mm 
Sid  Oeviaiion 

312       (45.3) 331       (48.0) 355    (51,5) 359       (52.1) 437       (63.4) 

TVS  MN/m2 (ksi)                    Awg 

Std   Oevidtion 

278      (40.3) 285      (41.4) 294    (42.7) 299       (43.3) 321       (46.6) 

Elong, percent                            Avg 
Mm 

37 38 42 42 46 

RA. percent                              Avg 
Mm 

No  of Spec   (No  of Heals) 

68.5 

1 

65 

1 

-7.5 

1 

64 

1 

50.5 

1 

E, GN/m2(106psi)                  Avg 
Mm 

No of Spec. (No  of Heals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt =                                            Mm 
No, of Spf.-c, (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No. of Spec   (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Miri 

Std   Deviation 

TVS. (VIN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                              Avg 
Min 

No. of Spec  (No. of Heats) 

E. GN;m2 (106 pii)                 Avg 
Mm 

No of Spec, (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                         Min 
No  of Spec   (No, of Heats) 

NTS. MN/m2 (ksi)                   Avg 
K, -                                         Mm 

No of Spec, (No of Heats) 

Reftrencas:    96688 ai >*- 

5.3.1-0.1 (11/76) 
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TABLE 5.3.1-TR1 

90Cu-10Ni 

Alloy Dnignation:  90Cu'10Ni Alloy 

Specification: 
Form; 
Dimension: 

Condition:       Annealed 

CDA No. 706 

Tei.1119 Temperature K (Fl 273 (32) 100 (280) 50 (■370) 20 (•423) 10 (•442)   I   4 (-452) 

J 

Thermal Conductivity 

Watts m-1 K-l 
Btu hr-1 ft-l F-1 

\o  of Spec 
References: 90318,96875 

Thermal Expansion K^•}-|r^ to T) 
Longitudinal 

Percent 
No  Qf Spec. 

References: 

Specific Heat 

Joules kg-1 K-1 
Btu Ib-I F-' 

No  of Spec 
References: 90223 

Electrical Resistivity 

Ohm m 
Ohf^i circular mil ft'' 

No  o' Spec 
Reference:: 79561. 90224, 

30318 

16.4 X 10 8 

(98.6) 
15.1 X 10" 

(90.8) 

32.5 

2 
(18.8) 

14.6 X 10 ■8 

(87.8) 

16.7 

2 
(9.66) 

14.1 X 10' 
(84.8) 

5.80 
(3.35) 

14.0 X 10 8 
(84.2) 

1.30 

0.112 

(0.752) 

(0.0000268) 

14.0 X 10-« 
(84.2) 

.'>i4< 

gHnfei 
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TABLE 5.3.2-ME1 
SOCuZONi 
Plata 

Alloy Designation: 80Cu-20Ni Alloy 

o 

Specification: 
Form: 
Thicknen, cm (in.): 
Condition: 

CDA No. 710 
Plata 
1.270 to 2.540 (0.&00 to 1.000) 
Annealed (attumed) 

Testing Temperature  K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Sid Deviation 

TYS. MN/m2 (ksi) 

Sid Deviation 

Elong, percent 

RA. percent 

No  of Spec  (No  of Heals) 

E, GN/m2 (106 psi) 

No of Spec  (No- of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kt = Min 
No  of Spec  (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No of Spec, (No of Heats) 

Tension, Transverse 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

TUS, MN/m2 (ksi) 

Std. Deviation 

Avg 
Mm 

TYS, MN/m2 (ksi) 

Std  Deviation 

Avg 
Mm 

Avg 
Mm 

RA, percent 

No. of Spec  (No. 

Avg 
Mm 

of Heats) 

E, GN/m2 (106 psi) Avg 
Mm 

No of Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi) 

Kt' 
No  of Spec  (No. of Heats) 

NTS, MN/m2 (ksi) 

Kt- 
No of Spec  (No. of Heats) 

RefarancM: 96688 

Avg 
Mm 

Avg 
Mm 

297 (75) 

299      (43.3) 

56 

70.0 

220      (-60) 

332      (48.2) 

57 

68.5 

173    (-150) 

363    (52.6) 

57 

66.0 

123      (240) 

387      (56.1) 469      (68.0) 

55 

63.0 

7        (320) 

56 

57 0 

i 

lAir 
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Alloy Dasignation: 

TABLE 5.3.2 ME2 

80Cu 20Ni Alloy (Weld Metal) 

80Cu20Ni 
Plste-Weld Metal 

Specification.' 
Form: 
Thicknen, cm (in.): 
Condition: 

CDA No. 710 
Plate-MIG welded. 80Cu 20N< Alloy filler 
1.270 to 2.540 (0.500 to 1 OOO) 
Plate tested as welded 

o 
Testing Temperaiure. K (F| 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No. of Spec. (No. of Heaisl 

Ec,GN/m2(106p$i) 

No, of Spec. (No. of Heats) 

Compi'etsion, Transverse 

CYF MN/m2 (ksi) 

Avg 
Mm 

Avg 
Mm 

No of Spec. (No of Heals) 

Ec,GN/m2(106psi) 

No, of Spec. (No. of Heats) 

Shear(«l 

Avg 
fv1(n 

sus, MN/m2 (ksi) Avg 
Mm 

No of Spec. (No of Heats) 

G,GN/m2(106psil Avg 
Mm 

No of Spec. (No. of Heats) 

Impact, Charpy V 

Long. Nm(ft-lb) Avg 
Mm 

No of Spec, (No, of Heats) 

Trans , Nm(ftlb) Avg 
Mm 

No of Spec, (No of Heats) 

Fracture Toughness'W 

KicMN/m3/2(ksi/in.)            Avg 
Mm 

Orientation 
No of Spec   (No of Heats) 

297(75) J13 (150) 

92 (68) 

KiE, MN/m3/2(k,ijin.) Avg 
(From PTSC spec,)(     -     )Mm 
No  of Spec, (No of Heats) 

References:    96683 

(a) lixlicate specimen design and orientatk>n for shear specime-i!: 
(b) liKlicate specimen design for K|c data: 

123      (2401 

92.9     (68.5) 

i 

:ii7< 
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TABLE 5.3.2TR1 
80Cu20Ni 

1 

„0i,   Alloy Omignation: 

4r 
Specification: 
Form: 
Dimension: 
Condition: 

Testing Tempetature K (F) 

80Cu 20Ni Alloy 

COANo. 710 

Annealed 

Thermal Conductivity 

Wans m-1 K-1 
8tu hr-1 ft-1 F-1 

No  ot Spec 
References: 90170, 96875 

Ihermal  expansion (T27:^ to T) 
Longitudinal 

Percent 
No of Spec 

References: 

Specific Heat 

Joules kg-1 K-1 
Btu lb-1 F-1 

No  of Spec. 
References: 

Electrical Hesistivity 

Ohm m 
Ohm circular mil ft"' 

No  of Spec. 
References: 

u 

273 (32) 100 (280) 50 (370) 20 (423) 

10.20 
(590) 

10 (-442) 

4.10 
(2.37) 

4 (-452) 

0.950 
(0.549) 

•r 
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TABLE 5.3.3-MEO 1 
70Cu30Ni 
Plate 

o Alloy Designation: 70Cu-30Ni Alloy 

Specification; 
Form: 
Thickness, cm (m.): 
Condition: 

CDANo. 715 
Plate 
1.270 to 2.540 (0.500 to 1.000) 
Annealed (assumed) 

^ 

Testing Temperature, K (F) 297 (75) 220       (-60) 173    (-150) 123       (-240) 77         (320) 
1 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 

Mm 
Std   Deviation 

288       (41.8) 321      (46.6) 348    (50.4) 382       (55.4) 435       (63.1) 

TVS, MN/m2 (ksi)                    Ayg 
Mill 

S:d   Devtdhon 

Elong, percent                           Avg 
Mill 

57 59 60 63 70 

RA, percent                                Avg 
Mn 

No  ol Spec   (No  ol Heats) 

80.0 

1 

79.5 

1 

77.5 

1 

76.5 

1 

76.0 

1 

E, GN/m2(106psi)                  Avg 
Mill 

No  ot Spec. (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K^ =                                               Miri 
No. ot Spec. (No. ot Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                               M n 
No  (•' Spec   (No  ot Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

Ek)ng, percent                          Avg 
Min 

RA, percept                             Avg 
Mm 

No  of Spec   (No  of Heats) 

E. GN/m2 (106p8i)                 Avg 
Mm 

No  of Spec   (No  of Heats) 

Poision's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, >                                            Mm 

No o( Spec  (No of Heals) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Min 
No  of Spec   (No of Heats) :v^\] 

References: 96688 
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TABLE 5.3.3-ME0.2 
70Cu30Ni 

PlatrWeld Maul 

Alloy Oetignatian: 70Cu 30Ni Alloy (Weld Matal) 

Specification: COA No. 715 
Form: Plate-MIG weklad, 70Cu 30Ni Alloy filler 
Thicknen. cm (in.): 1.270 to 2.540 (0.500 to 1.000) 
Condition: Plate tested as welded 

■J 

Testing Temporature, K (F) 

Compression, Longitudinal 

CYS, MN/m2 (kti) Avg 
Min 

No. of Spec, (No of Heats) 

cc, GN /m2 (106 psi) 

No  of Spec. (No  of Heats) 

Compression, Transverse 

CYS, MN/m'^ (ksi) 

No, of Spec (No, of Heats) 

Ec, GN/m2(106p$i) 

No of Spec (No, of Heats) 

Shear'*' 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

SUS, MN/m2 (ksi) Avg 
Mm 

No  of Spec   (No, of Heats) 

G,GN/m2(106psi) Avg 
Mm 

No  o' Spec, (No, ot Heats) 

Impact, Charpy V 

Long., Nm(ft'lb) Avg 
Mm 

No  of Spec, (No of Heats) 

Trans., Nm(ttlb) Avg 
Mm 

No, of Spec   (No of Heats) 

Fracture Toughness'^ 

K|e MN/m3/2(k$i J in.)            Avg 
Mm 

Orientation 
No  of Spec, (No, of Heals) 

K|E, MN/m3/2(ksi/in.) Avg 
((-rom PTSC spec M      -     )Mm 
No  of Spec, (No  of Heats) 

References:   96683 

297 (75) 173      (150) 

104       (77) 

123      (240) 

110      (81) 

KJ 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for Kjc data: 

52f< 
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TABLE 5.3.3 TR1 70Cu-30Ni 

o Alloy Designation: 70Cu-30Ni 

Specification: 
Form; 
Uimension: 
Condition: Annealed 

Testing Temperature K (F) 273          (32) 100          (-280) 50 (370) 20            (423) 10             (442) 4 (-452) 

Thermal Conductivity 

Wans m-l K' 

Btu hr-1 ft-1 F-l 
iMo  of Spec 

References: 9bUU8 

9.32 
(5.39) 

1 

4.22 
(2.44) 

1 

1.1 

1 
(0.64) 

Thermal Expansion {TyT\ to T) 
Longitudinal 

Percent 
Nt)  of Spt^c 

References: 90336 

0 
1 

0.222 
1 

-0.248 
1 

0.252 
1 

0.252 
1 

-0.252 
1 

Specific Heat 

Joules kg-l K'^ 
Btu lb' F-' 

No (jf Spec. 
References: 

Electrical Resistivity- 

Ohm m 
Ohm circular mil ft~' 

No  ot Spm: 
References: 79561 

33.4 X 10 8 
(231) 

t 

36.9 X 10 8 
(222) 

1 

36.6 X 

1 

10 8 

(220) 
36.5 X 10 8 

(220) 
1 

36.4 X 10-8 
(219) 

1 

36.4 X 

1 

10-8 

(219) 

V*/    Magnetothermal Conductivity 1 ^ > 

(1) The application of magnetic fields up to 8 tesia produced no detectable effect on the thermal conductivity. 

■\-^' 
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TABLE 5.4.2 ME0.1 
Cu Be 
Sheet 

Alloy Designation: Cu Be (1.8-2.0) Alloy 

o Specification: 
Form: 
Thickness, cm (in.) 
Conditton: 

CDA No. 172 
Sheet 
Up to 0.099 (0.039) 
AT(600F,ahr, AC) 

Testing Temperature, K (F) 

o 

Fatigue, Axial Loading 

SM at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =       and K{ = 
No  ot S N Cuive:; (No of Hodtsl 

Ratio S|vj/TUS at 10^ cycles 

Sfj at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and K, = 
No ol S N Curvub (No of Hedts) 

Ratio SN/TUS at 10^ cycles 

S|\j at lO^ c/cles, MN/m2(ksi) 
Loading frequency Hz 
with R =       and K, = 
No of S IM Curves (No ol Heals) 

Ratio SN/TUS at 10^ cycles 

Fatigue, Flexural Loading 

Sfj at 105 cycles, MN/m2(ksi) 
Loading frequency     30  Hz'^' 
with R =   1 and K, = 
No of S-N Curves (No. ot Heats) 

Rjtio SN/TUS at 10^ cycles 

SN at 106 cycles, MN/m2(ksi) 
Loading frequency     30  Hz(a) 
with R =-1    and K, = 
No  of SN Curves (No of Heats) 

Ratio Sfg/TUS at 10^ cycles 

Sfg at 10^ cyoles, MN/m2(ksi) 
Loading frequency Hz 
with R =       and Kj = 
No of S N Curves (No of Heats) 

Ratio SN/TUS at 10'' cycles 

References:      45001 

(a)  Frequency = 58Hz for tests at 20 I 

297 (75) 

648       (94) 

414       (60) 

195 :-108) 

689       (100) 

469       (68) 

77 (-320)     20 (-423) 

779       i113) 

517       (75) 

1076    (156) 

724       (105) 

) 

5.4.20.1 (11/76) 
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TABLE 5.5.1-TR1 
95Cu-5Sn 

Alloy 0«ignationi 95Cu-5Sn Alloy (Phosphor Bronze A) 

Specif icatioti: 
Form: 
Dimension: 
Condition: 

CDA No. 518 

Annealed except as noted 

Testing Temperature K (F) 273 (32) 100           (280) 50             (370) 20             (423) 10 (-442) 4               (-452) 

Thermal Conductivity 

Watts m ■• K-1 
tJtu hr-1 ft-' F-1 

No  of Spec. 
References: 

Thermal Expansion (T273 to T) 
Longitudinal"' 

Percent 
No  0* SptH 

References: 74405 

0 
1 

0.252 
1 

0.291 
1 

-0.297 
1 

■0.297 
1 

■0.297 
1 

Specific Heat 

Joules kg-1 K'l 
Btu lb-1 F-1 

No  ot Spec. 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft"^ 

No  of Spec 
References: 79561 

10.48 X 

1 

10-8 

(63.0) 
9.08 X 10-8 

(54.6) 
1 

8.70 X 10-8 
(52.3) 

1 

8.58 X 10-8 
(51.6) 

1 

8.58 X 

1 

10-8 

(51.6) 

8.59 X 10-8 
(51.7) 

1 

(1) spring, cold drawn 85% 

lirt-/ 
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92Cu 8Sn 

Alloy Designation:      92CU'8Sn Alloy 

TABLE 5.5.2-TR1 

C52100 

' Specification; CDA'521 
Form: 
Dimension: 
Condition; Annealsd 

Testing Temperature K (F) 

Thermal Conductivity 

Watts m-1 K-1 
Btu hr-1 ft-1 F-1 

Mo   of Spec 
References: 

Tfiermal Expansion (T273 to Tl 
Longitudinal 

Percent 
No  0' Spec. 

References: 

Specific Heat 

Joules kg-1 K-1 
Btu lb-1 F-1 

No  ot Spec. 

References:   942O6 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft"l 

No  of Spec 
References; 

VJ 

273 (32) 100 (-280)       50 (370)       20 (-423)       10 (-442)       4 (-452) 

1.08 
(0.000258) 

0.07 
(0.0000167) 

.'i.LU< 
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TABLE 5.5.3-TR1 90Cu lOSn 

-■*    Alloy DnignUion: 

VJi' 
Specification: 
Form: 
Oimension: 
Condition: 

90Cu-10Sn Alloy 

COA No. 524 

Testing Temperature K (F) 

o 

Theimal Conductivity 

y«atts m' K-1 
Btu hr-1 ft-1 F-1 

No  ot Spec. 
References: 

Thermal Expansion tT273 to T) 
Longitudinal 

Per cert 
No  of Soei: 

References: 94206 

Specific Heat 

Joules kg-1 K' 

Btu lb-1 F-1 
No  ot Spt't., 

References: 94206 

Electrical Resistivity 

Otim m 
Ofim circular mil ft"^ 

No   of SptK; 
References: 

(1) 89Cu-11Sn, as cast 

273 (32) 100 (2801      50 

^.263 
I 

(370)       20 

-0.314 
1 

(-423)        10 

0.330 
1 

(-442) 

■C.-".2 
1 

1.2 
(2.86 X 10-4) 

(-452) 1 
-0.333 

1 

«i»ix;< 
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TABLE 5.7.1-ME1 

CuO.4CrO.4Cd 
Extrusion 

o Alloy Designation:      Cu-CrCd/PHT (PD135) 

Specification: 
Form; Extrusion 
Thickn'ss, cm (in.):     1.59 (0.625) to 2.54 (1.000) 
Condition; Extruded from 20.3 cm (8-inch; Hillet at 1227 K (1750 F), 

Precipitation hardened 1 hr at 866 K (1100 F) 

Testing Temperature. K (F) 297       (75) 77         (-320) 4         (.452) 

Tension, Longitudinal 

TUS, ^N/m2 (ksi)                    Avg 

Min 
Sid  Deviation 

350       (50.8) 478      (69.3) 523     (75.8) 

TVS, MN/m2 (ksi)                    Avg 
Min 

Std. Deviation 

243       (35.3) 263       (38.1) 255     (37.0) 

Elong, percent                           Avg 
Mm 

32.0 40.2 59.8 

RA, percent                              Avg 
Mm 

No  of Spec   !No. of Heals) 

73.4 71.2 67.8 

E, GN/m2 (106 p$i)                  Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No. of Spec. (No. of Heals) 

436      (63.3) 622       (90.2) 694     (100.7) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No. of Spec. (No  of Heats) 

Tension, Transverse 

TUS, IVlN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No  of Spec  (No of Heals) 

E, GN/m2 (lO^psi)                 Avg 
Mm 

No of Spec  (No. of Heats) 

Poition's Ratio 

Work Hardening Coef 

iMTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No. of Spec  (Nr. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec. (No. of Heats) 

Referencei; 34208G •icb' 
5.7.1-1 (11/75) 
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1 

TABLE 5.7.1TR1 

Alloy Designation: Cu-Cr-Cd (PD-13S) 

Specification.' 
Form: 
Dimension: 
Condition: 

Testing Temperature K (F) 273 (32) 100 (280)       50 (•370) 20 (-423) 10 (-442) (-452) 

Thermal Conductivity 

Watts m-1 K-1 
Btu hr-1 h-1 F-1 

No  of Spec. 
Reference*: 

Thermal Expansion (T?7-^ to T) 
Longitudinal 

Percent 
No  of Spec. 

References: 95168 

Specific Heat 

Joules kg-1 K"! 
Btu lb-1 F-1 

No of Spec. 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft~' 

No, of Spec 

References: 

-0.249 
1 

w/ 

.J 
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TABLE 5.9.1ME1 

CuAl 
Bar 

Alloy Designation: CU'AI Alloy (Aluminum Bronze D) 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

COA No. 614 

Bar 

Up to 2.540 (1.000) 
Annealed 

Testing Temperature, K (F) 

J 

?     I 

Avg 
Min 

Avg 
Mirl 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Tension, Longitudinal 

TUS, MIM/m2 (ksi) 

Std Deviation 

TYC, MN/m2 (ksi) 

otd Deviation 

Etong, percent 

RA, percent 

No  of Spec   (No of Heats 

E, GN/m2 (lOfipsi) 

No o. Spec  INo, of Hestb) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, =  5.0 Min 
No. of Spec, (No  of Heats) 

NTS, MN/m2 (ksi) Avg 
Kj = Mm 
No  of Spec, (No of Heats) 

Tension, Transverm 

TUS, MN/m2 (ksi) 

Std Deviation 

TVS. MN/m2 (ksi) 

Std, Deviation 

Etong, percent 

RA, percent 

No of Spec  (No of Heats) 

E, GN/m2 (106p«i) 

No  of Spec, (No  of Heats) 

Poiiton's Ratio 

Work Hardening Coef 

NTS, MN/m2 (kii) 

Kt' 
No, of Spec   (No of Heats) 

NTS, MN/m2 (ksi) 

No  of Spec, (No, of Heats) 

References:  90375 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

297 (75) 

574      (83.2) 

410      (59.4) 

40 

66 

109       (15.8) 

845      (122.5) 

195      (-108) 

617       (89.5) 

447       (64.8) 

45 

71 

1 

111       (16.1) 

1 

919      (133.3) 

1 

5.9.1 1 (11/76) 

77        (-320) 

729      (106.8) 

479      (69.5) 

52 

64 

1 

112      (16.3) 

1 

1021    (148.1) 

1 

20        (-423) 

872      (126.4) 

556      (80.6) 

48 

58 

1 

112      (16.3) 

1 

1202    (174.3) 

1 

4 (-452) 

927       (134.5) 

568       (82.4) 

52 

59 

1 

112       (16.3) 

1 

1109    (160.8) 

•33^' 
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TABLE 5.9.1-ME2 Bir 

Alloy Designation: 

Specification: 
Form; 
Thickness, cm (in.): 
Condition: 

CuAl Alloy (Aluminum Bronze D) 

COA No. 614 
Bar 
Up to 2.540 (1.000) 
Annealed 

o 
Testing Temperature. K (F) 

Compression  Lonoitudinal 

CYS, MN/m^ (ksi) Avg 
Mm 

No. of Spec, (No. of Hats) 

Ec.GN/m2(ia6psi) 

No. of Spec. (No. of Htgts) 

Compression, Transvtrse 

CYS, MN/m2 (ksi) 

No  of Spec. (No. of Heats) 

Ec,GN/''?(106psi) 

lo. of Spec. (No. of Heats) 

Shaaft»> 

SUS. UN/m2 (ksi) 

No. of Spec. (No. of Heats) 

G,GN/n.2(106psi) 

No ot Spec. (No. of Heats) 

Impact, Charpy V 

Long., Nm(ft-lb) 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mjn 

Avg 
Mm 

Avg 
Mm 

No. of Spec. (No of Heats) 

Trans., Nm(ft-lb) Avg 
Mm 

No  of Spec. (No. of Heats) 

Fracture Toughness!**) 

KicMN/m^/ZdcsiJin.) 

Orientation       - 
No. ot Spec. (No. of Heats) 

297 (75) 

Avg 
Min 

K|E. MN/m3/2(ksi/in.) Avg 
(From PTSC spec.)(     -     )Mm 
No. of Spec. (No. of Heats) 

References:  90375 

149 

1 

(110) 

J25 (-108) 

136      (100) 

1 

77        (-320)    20        (-423) 

98        (72) 

1 

89        (66) 

1 

u 

(a) Indicate speci> .^n design and oriantatk>n for shear specimens: 
(b) Indicate spec men design for K|£ data: 

:i:^^)< 
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TABLe 5.9.1TR1 

Alloy Designation: Aluminiim Bronze 

*r 
Specification: 
Form: 
Dimension: 
Condition: Annealed 

Testing Temperature K (Fi 273           (32) 100           (280) 50 (370) 20             (-423) 10             (-442) 4               (-452) 

Thermal Conductivity 

Watts m-1 K-IH) 
Btu hr-l ft-l F-1 

No   Lit Spec 
References: 90170 

2.10 
(1.21) 

3 

Thermal Expansion (T27'^ to T) 
Longitudinal 

Perce.it '2) 
No  ot Spec 

References: 74405 

0 
1 

0.240 
1 

•0.277 
1 

-0.282 
1 

-0.283 
1 

Specific Heat 

Jou'3S kg-1 K-1 
Btu !b-1 F-1 

No  of Spec 
References: 

Electrical Resistivity 

Ohm ml3' 
Ohm circular mil ft"^ 
Ohmml'*) 

Ohm circular mil tt-^ 
No. of Spec. (No. of Heats) 

Refer»nces: 79561 

18.4 X 10-8 

(111) 
16.2 X 10-8 

(97.4) 
2 

16.2 X 10-8 

(97.4) 
14.2 X 10-8 

(85.4) 

2 

15.8 K 

13.8 X 

2 

10 8 

(95.0) 
10-8 

(83.0) 

15.6 X 10 8 

(93.8) 
13.8 X 10-8 

183.0) 
2 

15.7 X 10-8 

(94.4) 
13.8 X 10-8 

(83.0) 
2 

15.7x10-8 

(94.4) 
12.9 x 10-8 

(83.6) 
2 

(l)Cu-^ 4.5-6.1AI. 
(2)90.95Cu, 6.57AI, 2.13Fe. 
(3) 81Cu, 9.95AI, 5.20Ni, 3.35Fe, 0.3Mn 
(4) 91Cu, 6.57AI, 2.13Fe 

.'v2vi< 

5.9.1-3(11/76) 
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FIGURE 5.9.1C1. THERMAL CONDUCTIVITY VERSUS TEMPERATURE FOR COPPER ALLOY 
ALUMINUM BRONZE (Cu + 4.0-7.0AI) 
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INDEX TO MATERIAL CODES FOR 
SECTION 6.0 

NICKEL AND NICKEL ALLOYS 

MATERIALS 

K MONEL (K-500) 
INCONEL 600 
INCONEL X-750 
INCONEL 718 
INCONEL 706 
INVAR 36 
Ni-SPAN C 
INCO LEA 
NICKEL 
"A" NICKEL 

MATERIAL CODE 

6.1.1 
6.2.1 
6.2.2 
6.2.3 
6.2.4 
6.3.1 
6.3.2 
6.3.3 
6.4.1 
6.4.2 

6.0 
344- 

■«IUai<litMiUaiCBiBHMI<liiaaMU>UUMiM*aBMili>«MMa>UHttHAaliiUiii^^ 

http://www.abbottaerospace.com/technical-library


c 
TABLE 6.1.1 ME3 

K Monel 
ShMt 

Alloy Desi)pation: K Monel (K500) Nickel-Base Alloy 

Specification: QQ-N-286 
Form: Sheet 
Thickness, cm (in.): o.lOO to 0.319 (0.040 - 0.125) 
Condition: Aged 867 K (1100 F) 16 hr + controlled cooling cycle 

i 

o 

Testing Temperature, K (F| 297           (75) 77         (320) 20         (-423) 

Fatigue, Flexural Loading, Surface F nish 90 rms 

607       (88) 

1            (1) 

634      (92) 

1            (1) 

SN at 10^ cycles, MN/m2(ksi) 
Loading frequency            Hz 
wnthR = -1  andK,-1 
No. ot S N Curves (No. ol Hnals) 

517           (75) 

1                (1) 

Ratki SN/TUS at 10^ cycles 0.50 0.50 0.47 

SN at 106 cycles, MN/m2(ksi) 
Loading frequency            H; 
with R = -1 and K, ' 1 
No ol .S N Cufvus (No ol Htats) 

379           (55) 

1                (1) 

393      (57) 

1            (1) 

476      (69) 

1            (1) 

Ratio Sf^/TUS at 10^ cycles 0.37 0.32 0.36 

SN at 10^ cycles, MN/m2(ksi) 
Loading frequency            Hz 
with R = -1   and Kt = 1 
No  ol S N Cutvt;;, INo ul Heats) 

345           (50) 

1                (1) 

352       (51) 

1            (I) 

Ratio Snj/TUS at 10^ cycles 0.34 0.29 

Fatigue, Flexural Loading, Surface F inish 16 rms 

662       (96) 

1            (1) 

745       (108) 

1            (1) 

SM at 10^ cycles, MN/m2(ksi) 
Loading frequency            Hz 
with R = -1 and K, = 1 
No ot S N Curves (No. ot Heats) 

586           (85) 

1                (1) 

Ratio SN/TUS at 10^ cycles 0.56 0.53 0.55 

SN at 106 cycles, MN/m2(ksi) 
Loading frequency            Hz 
with R =-1   andK, = 1 
No ot S N Curves (No. ol Heats) 

379           (55) 

1                (1) 

469      (68) 

1            (1) 

579       (84) 

1            (1) 

Ratio SJV/TUS at 10^ cycles 0.36 0.38 0.43 

Sfj at 10^ cycles, MN/m2(ksi) 
Loading frequency            Hz 
w:th B = -1  and K, = 1 
No. ol S-N Curves (No ot Heats) 

324           (47) 

1                (1) 

448       (65) 

1            („ 

Ratk> SN/TUS at 10^ cycles 0.31 0.36 

References:     33417 

6.1.1 3 (11/74) 
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TABLE 6.1.1AIE3.1 
K-600 

Alloy Ooignaiion: 

Specification: 
Form: 
Thicknesj, cm (in.): 
Condition: 

K Monel (K 500) Nickal Base Alloy 

Sheet 
0.100 to 0.319 (0 040 to 0.12S) 
Annealed 

u 
Testing Temperature. K (F) 297 (75) 195       (108) 144       (200) 77         (320) 20         (423) 

Tension. Longitudinal 

TUS. MN/m2 (ksi)                    Avg 656       195.1) 72.81    (105.6) 789.5   (114.5) 919.8   (13.34) 1048    (152.0) 

Std  Devitilioti 

TVS. MN/m2 (ksi)                    Avg 

Min 
Std  OfJvtiitiun 

314      (45.6) 349       (50.6) 390       (56.6) 448       (65.0) 515       (74.7) 

Elong, percent                            Avg 
Mm 

38.8 40.0 41.0 48.0 43.3 

RA. percent                                Avg 
Min 

No  ot Spui.   (No. of Hi-.]i,) 3           (1) 3           (1) 3           (1) 3           (1) 3           (1) 

E. GN/m2(106psi)                  Avg 
Min 

No  ol Spra;  (No  of Htals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt =   10                                 Mm 
No. of Spec. (No of He.its) 

623       (90.3) 

3           (1) 

690.2   (100.1) 

3           (1) 

754.3   (109.4) 

3           (1) 

832.9   (120.8) 

3           (1) 

897.7   (130.3) 

3           (11 

NTS. (VIN/m2 (ksi)                    Avg 
K, =                                               Mirl 
No. of Spec. (No  of HiKits) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

St(f   rjeviuIKjn 

656       (95.2) 737.1    (1069) 992.9   (144.0) 913.6   (132.5) 105.5   (153.0) 

TVS, IVIIM/m2 (ksi)                     Avg 
Mm 

Std   Oevidtion 

316      (45.8) 360       (52.2) 395       (57.3) 439       (63.6) 574       (83.2) 

Eking, percent                          Avg 
Mm 

36.5 40.5 40.5 44.7 42.5 

RA. percent                             Avg 
Mm 

No   ot Sp(»,   (No   of HfMts) 3           (1) 3           (11 3           (1) 3           (1) 3           (1) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No of Spec  (No of Heals) 

Poisson's Ratio 

Woik Hardening Coef 

NTS. MN/m2 (ksi)                    Avg 
Ki =                                        Mm 
No  of Spec   (No  ot Heats) 

HTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spe<;  (No  of Heats) 

References:     9018T 

riib< 
6.1.1 3.1 (11/76) 
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O 
Alloy Designation: 

TABLE 6.1.1*1E3.2 

KBOO 
Sheet Weld Metal 

K Uonel (K 500) Alloy (Weld Metal) 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

Sheet TIG welded, K Monel filler 

0.100 to 0.319 (0.040 to 0.125) 
Annealed Sheet, tested as welded 

Testing Temperature. K (F) 297 (75) 195       (108) 144       (200) 77 (320) 20 (-423) 

^ ^ 
■* ^ 

Tension, Longitudinal 

TUii, MN/m2 (ksi) 

Sl(J Oevidtion 

TVS, MN/m2 (ksi) 

Sid Deviation 

Elong, percent 

RA, percent 

No   (If SfKjc   (No   of H(5irs) 

E. GN/m2 (106psi) 

No  of Spec   (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kt = Mm 
No  of Sp<;i    (No  of Hcits) 

NTS, MN/m2 (ksi) Avg 
Kt = Mm 
No  of Spec. (No. of Heats) 

Tension, Transverse 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

652      (94.6) 

328       (47.5) 

32.2 

3 (1) 

TUS, MN/m2 (ksi) 

Sid. Deviation 

Avg 
Mm 

TVS, MN/m2 (ksi) 

Sid   Devration 

Avg 
Mto 

Etong. percent Avg 
Mm 

RA, percent 

No of Spec  (No 

Avg 
Mm 

of Heats) 

E. GN/m2 (106 psi) Avg 
Mm 

No  of Spec   (No  of Htjals) 

Poitwn's Ratio 

Work Hardening Coef 

NTS, MN/m2 (kti) Avg 
K, = Mm 
No of Spec  (No of Heals) 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No of Spec  (No of Heals) 

References:     90181 

729.f (105.8) 

376  (54.5) 

35.7 

3    (1) 

788.1 (114.3) 

399  (57.9) 

35.5 

3    (1) 

941.8 (136.6) 

481  (69.8) 

41.0 

3    (1) 

1106 (160.4) 

810  (88.5) 

36.8 

3    (1) 

6.1.1-3.2(11/76) 
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Alloy Designation: 

TABLE 6.1.1*!E3.3 

K Monel (K 500) Alloy (WeM Metal) 

K500 
Sheet Weld Metal 

Specification: 

Form: 

Thicknes. cm (in.): 
Condition: 

Sheet'TIG welded. K-Monel filler 
0.100 to 0 319 (0.040 to 0.125) 
Annealed sheet, welded, then age hardened and tested 

Testing Temperature, K (F) 297 (75) 195      (108) 144      (200) 77         (320) 20         (-423) 

Tension, Longitudinal 

TUS, MN/m2 (k„)                    Avg 

Mirt 
Std   IX'Vtation 

1049    (152.1) 1114    (161.5) 1138    (165.0) 1252     (181.6) 1364    (197.9) 

TYS. MN/m2 (ksO                    Avg 
Mm 

759.1    (110.1) 828.8   (120.2) 841.9   (122.1) 924.6   (134.1) 1007    (146.1) 

Ekuig, percent                          Avg 
Mm 

19.0 21.2 20.7 26.0 24.3 

RA, pcicent                                Avg 
Mm 

No   1)1 Spw:   (N(;   ol Hiiils) 3           (1) 3           (1) 3          (1) 3           (1) 3           (1) 

E, GN/m2 (10^ psi)                  Avg 
Mi.i 

No o( Sp«   (No  ol HcaLs) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K^ -                                         Mm 
No, of Sp(!c   (No. ol HfMis) 

NTS. MN/m2 (ksi)                    Avg 
K^ =                                            Mirr 
No. ol Spec  (No  ol Heals) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Sm, Deviation 

TYS, MN/m2 (ksi)                     Avg 
Mm 

Std   Deviation 

Etong, percent                            Avg 
Mm 

RA, percent                                Avg 
Mm 

No  ol Spei;  (No  ot Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec   (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/'m2 (ksi)                    Avg 
K, =                                      Mm 
No  of Spec   (No. of Heats) 

NTS, MN/m2 (kii)                   Avg 
K, =                                         Mm 
No  of Spec   (No  of Heats) 

References:     90181 
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TABLE 6.1.1*IE3.4 
K-SOO 

O 
Alloy Designation: K Monel (K 500) Nickel-Baie Alloy 

Specification: 
Form: 
Thidtneis, cm (in.): 
Condition: 

Shwt 
0.100 to 0.J19 (0.040 to 0.12S) 
Cold rolled, % hard and age hardened 

o 

Testing Temperature, K (F) 297 (75) 20         (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 

Min 
Std  Ueuialion 

1250    (182) 1640    (238) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Sid  Devialion 

1120    (163) 1430    (208) 

Eking, percent                          Avg 
Mm 

8.5 15.0 

RA, percent                             A»g 
Mm 

No- of Spec. (No  ol Hralsl 1 1 

E. Gr4/m2 (106 psi)                  Avg 
M)n 

No  of Spec  (No- of Heals) 

180      (26) 219       (30) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt =                                        Mm 
No. of Spec. (No. o( Heals) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No. of Spec  (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Sid   Deviatton 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Ehjng, percent                          Avg 
Mm 

RA, percent                                Avg 
Mm 

No. of Spec  (No  of Heals) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No  of Spec   (No  of Heals) 

Poiswn's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K( =                                         Mm 
No of Spec  (No of Heafs) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No  of Spec  (No of Heats) 

R6fsrAnc0s: 49048 ;i^Ki' 
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TABLE 6.1.1*IE3,5 

KoOO 
Sheet 

Alloy Detitpation; K Moiwl (K 500) Nickel Baie Alloy 

Specification: 
Form: 
Thickness, cm (in I: 
Condition: 

Sheet 
0.100 to 0.319 (0.040 to 0.125) 
Cold rolled, 'h hard and age harderwd 

Testing Temperature. K (F) 297 (75) 196 (108) 77 (320) 20 (-423) 

Fatigue. Axial Loading 

SN at 10^ cycles, MN/m2(k$i) 
Loading frequency   30l*'H^ 
with R = -1  and K, =   1 
No of S N Ciiives (No of Heals) 

620       (90) 690 (100) 720 (106) 979 (142) 

Ratm Sfj/TUS at 10^ cycles 380       (55) 460 (67) 480 (69) 696 (101) 

SN at 106 cycles. MN/m^jksi) 
Loading frequency   30'''Hz 
iMth R =   1 and K, =   1 
No wi :> N CJIVI-; (NO OI HfiJls) 

380       (55) 460 (67) 480 (69) 696 (101) 

Ratio Sfj/TUS at 10^ cycles 

SN at 10' cycles, IVlN/m2(ksil 
Loading frequency            Hi 
with R =       and K( = 
No of S N Curv« (No. of Hfats) 

Ratio SN/TUS at 10^ cycles 

Fatigue, Flexural Loading 

SN at 105 cycles, MN/m2(ksi) 
Loading frequency   SO'^'IHI 

with R =   1 and K, =   31 
No ot S N Oifves (Mo, of Heals* 

460       (66) 510 (74) 570 (82) 660 (95) 

Ratk) SN/TUS at 10^ cycles 

SN at 106 cycles, MN/m2(ksi) 
Loading frequency   30'^^H^ 

withR=  1 andKt=  3.1 
No of S N Curves (No of Heats) 

270       (39) 300 (43) 330 (48) 330 (48) 

Ratio SN/TUS at 10^ cycles 

SN at lO' cycles, MN/m2(ksi) 
Loading frequency            hz 
with R =      and Kt = 
No of S N Curves INo of Hrats) 

Ratio SN/TUS at 10^ cycles 

References:      49048 

(a)  Frequency = 58 Hz for tests at 20 K (-423 F) 

.i5'>^ 
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TABLE 6.1.1«E3.6 
K WJO 

Sheet Wald Metal 

o 
i 

I 

o 

Alloy Designation: K Monel (K 500) Alloy (WeM Metal) 

Specification: 
Form: 
Thidtnea, cm (in ): 
Condition: 

Sheet TIG weldad. KMonel tiller 
0.100 to 0.319 (0.040 to 0.125) 
Age-hardened sheet, tested as vnlded 

Testing Temperature. K (F) 297 (75) 195      (108) 144       (200) 77         (320) 20         (-423) 

Tension. Longitudinal 

TUS. MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

683      (99.0) 757.7   (109.9) 819.1    (118.8) 921.8   (133.7) 1096    (158.9) 

TYS. MN/m2 (ksi)                    Avg 

Mm 
Std   Oevidtion 

432       (62.7) 516       '74.9) 585       (84,9) 643       (93.2) 743.9   (107.9) 

Etong, percent                         Avg 
Mm 

8.2 8.7 8.7 9.5 10.0 

RA, percent                              Avg 
Mm 

No  of Spec   (No. of Heats) 3          (1) 3           (1) 3          (1) 3           (1) 3           (1) 

E. GN/m2(106psi)                 Avg 
Mm 

No of Spe<:. (No of Htats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                    Avg 
K| ~                                        Mm 
No  of Spec. (No. of Heals) 

NTS. MN/mZ (ksi)                   Avg 
K, =                                        Mm 
No  of Spec   (No  of Heats) 

Tension. Transverse 

TUS. MN/m2 (ksi)                    Avg 
Miri 

Std   Deviation 

TYS. MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

Eking, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No  of Spec  (No  of Heats) 

E. GN/m2(106pji)                  Avg 
Mm 

No  of Spec. (No  of Heats) 

Poisnn's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of SiixK   (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 

Kt =                                      Mm 
No of Spec  (No of Heats) 

Refarancai:   90181 "■'~i,( < 
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TABLE 6.1.1 ME4 

Alloy Daiiination:      K Monel (K-SOO) Nickel-Base Alloy 

Specification: QQ N-286A 

Form: Bar 

Diameter: Up to 2.54 cm (1.000 in.) 
Condition; Aged 867 K (1100 F) 21 hr. 811 K (1000 F) 8 hr. AC 

Testing Temperature, K (F) 297       (75) 195       (108) 77         (320) 20         (^23) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 

Mm 
Sid   DovuilK)ft 

1082    (157) 
1048     (162) 
41,7      (6 0b) 

1225    (178) 
1214     (176) 

1295    (138) 
12bb     (182) 

1417     (206) 
13/y    (200) 

TYS, MN/m2 (ksi)                    Avg 

Std   Devi.Uion 

703      (102) 
634       (92) 
6b 2      (9 46) 

893      (130) 
88/       (129) 

865       (125) 
800       (116) 

939       (136) 
862       (12b) 

Elong, percent                           Avg 
Mm 

28 
24 

28.6 
27 3 

32 
28 

36.4 
33 8 

RA, percent                                Avg 
Mi[i 

Ni)  ul Spot, (No. ol l-He-Hs) 

53.7 
bl 

1,!         (3) 

54.3 
b42 

3         (1) 

54.3 
b4 3 

8         (2) 

52.4 
62.1 

b         (2) 

E. GN/m2 (106 psi)                  Avg 
Mm 

No. ol Spt-c   (No. oi Hrjis) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No  o( SptH.. <No  o( He.ilb) 

NTS, MN/m2 (ksi)                    Avg 
K| =                                            Mm 
No   ot Spec   (No   ol Hodls) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std. Deviation 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Sfd  D"vialkm 

Etong, percent                            Avg 
Mm 

RA, percent                                Avg 
Min 

IMo  of Spec  (No  o( Hofits) 

E, GN/m2 (IQfipsi)                 Avg 
Mm 

No  of Spec, (No  ol H(aH) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Min 
No  of Spec   (No  of t-leats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                               Mm 
No  of Sooc   (No  ol Heats) 

Refwencet: 54986, 64373, 83417 

o 

6.1.14 (11/74) 

http://www.abbottaerospace.com/technical-library


If^wRCMF 

u 

o 

1400 

1200 

1000 

800 

600 

1400 

1200 

^ tooo 

(/) 
800 

600 

1400 

1200 

1000 

800 

600 

-400 
Temperature, F 

•300        -200 -100 75 
T  T" 

K Monel sheet,aged 856 K 
up to 0.099cm (L) 
o TUS     •   TYS 

200 

- 160 

K Monel sheet,aged 867 K 
0.100 to 0,319 cm (L)     — 
o  TUS     • TYS 

K Monel bar, aged 867 K and 810 K 
o  TUS   • TYS   

120 

200 

If) 

160   ^ 

in 

120 

200 

160 

100 200 
Testing Temperature, K 

300 
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Alloy Oatignation: 

TABLE 6.1.1-TR1 

K^onal Nickel Alloy 

Specification: 
Form: 
Dimension: 
Condition: 

\       ) 

Age Hardened 

Testing Temperature K (F) 

Thermal Conductivity 

Watts m-l K-1 
Btu hr-1 h-1 F-1 

No  ot Spec. 
References: 

Thermal Expansion (T773 to T) 
Longitudinal 

Percent 
No  of Spec 

References:  48134 

Specific Heat 

Joules kg-1 K-' 
Btu lb-1 F-l 

No  of Spec. 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil H'^ 

No  0' Spec 
References: 

273 (32) 100 (-280)       50 (-370)      20 (-423)       10 

^.195 
1 

-0.22;. 
1 

4).223 
1 

(-442)      4 (-452) 

i 
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TABLE 6.1.1 MAI 

Alloy Designation: "K" Monel N05500 

Spacification: 66.0Ni-29.0Cu-0.9Fe-0.85Mn-1.0Si-0.15O 

Form; Rod 

Diameter: Not given 

Condition: As indicated in table below 

O   I 

Magnetic Permability at Room Temperature 

(H = 0.2koe) 

Condition 

Soft* 

Soft and age hardened** 

Cold drawn 20 percent 

Cold drawn 20 percent and age hardened 

Cold drawn 50 percent 

Cold drawn 50 percent and age hardened 

Permeability 

12.58 X 10-7 

12.59 X 10 7 

12.58 X 10'' 

12.59 X 10-7 

12.58 X 10-7 

12.59 X 10-7 

Reference:   90220 

Quenched in water following 45 minutes at 1550 F (1116 K). 
Sixteen hours at 1080 F (855 K), furnace-cooled to 800 F (700 K) at 15deg F 
per hour and air-cooled. 

.'i5t;< 
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Alloy Designation: 

Specification: 

Form: 

Diameter, cm (in.): 

Condition: 

Test Temperature: 

tnconel 600 

Rod 

0.37 (0.145) 

Solution annealed 

4.2 K (-452 F) 

Measured permeability at room temperature = 12.82 x 10'' 

Curie Temperature:        148.5 K (-192 F) 

u 
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FIGURE 6.2.1 MAI.  MAGNETIZATION VALUES FOR INCONEL600 [96871] 
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Allov Designation: 

TABLE 6.2.2 ME4.1 

Inconel X 750 Nickel Base Alloy (Weld Metal) 

Inconel X 750 
Sheet Weld Metal 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

Sheet'TIG welded Inconel X 750 filler 

0.100 to 0.319 (0.040 to 0.125) 
Annealed sheet welded and tested as welded 

Testing Temperature. K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Uuvkition 

TYS, MN/m2 (ksi) 

Std (Jcvijtion 

Etong, percent 

RA, percent 

No  ol Spec. IIMo, ol Hfats) 

E. GN/m2(106psi) 

No  ol Spec (No. ol Heats) 

Poisson's Ratio 

Work Hardening Coef 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

NTS. MN/m2 (ksi) 

No  uf Spi.'c   (No, 

Avg 
Mm 

of Heaisl 

NTS, MN/m2 (ksi) 

No  oj .Spec   !No 

Avg 
Mm 

ot Heats) 

Tension. Transverse 

TUS. MN/m2 (ksi) 

Std  Deviation 

Avg 
Mm 

TYS, MN/m2 (ksi) 

Std  Deviation 

Avg 
Mm 

Etong, percent Avg 
Mm 

RA. percent 

No. of Spec   (No 

Avg 
Mm 

of Heats) 

E. GN/m2 (106 psi) Avg 
Mm 

No  of Spec. (No  ol Heats) 

Poisjon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 

Kt = Mm 
No ot Spec   (No of Heal< 1 

NTS, MN/m2 (ksi) Avg 

Kf = Mm 
No of So'T   /No ol Heats) 

297 (75) 

779.1    (113.0) 

372       (54.0) 

40.8 

3 (1) 

195       (108) 

857.7   (124.4) 

405      (58.7) 

44.2 

3 (1) 

144       (200) 

908.0   (131.7) 

434      (63.0) 

44.7 

3 (1) 

77 (320) 

1033    (149.8) 

478       (69.3) 

49.7 

3 (1) 

20 (^23) 

1107    (160.6) 

510       (74.0) 

38.0 

3 (1) 

References:   58060 

" r-. \ 
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Alloy Designation: 

TABLE 6.2.2 ME4.2 

Inconel X 750 Nickel Base Alloy (Weld Metal) 

Inconel X 750 
Sheet Weld Metal 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

Sheet-TIG welded. Inconel X 750 filler 
0.100 to 0.319 (0.040 to 0.125) 
Annealed sheet, welded, weldment aged 20 hr ( 1300 F. then tested 

Testing Temperature. K (F) 297 (75) 195      (108)     144      (200) 77 1320) 20 (423) 

Tension. Longitudinal 

TUS. MN/m2 (ksi) 

Sta Dcvidluin 

TVS, MN/m2 (ksi) 

Std Deviation 

Elong, percent 

RA. percent 

Nil  oi Spi.'c   (No  ol H(!,u:i) 

E, GN/m2 (106 psi) 

No  ol Spfc   (No. ol Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/mZ (ksi) Avg 
K^ ~ Mifi 
No  of Sp«C- (No, of l-feats) 

NTS, MN/m2 (ksi) Avg 
K^ = Mm 
No  of Spec   (No  ol Heats) 

Tension, Transverse 

Avg 
Min 

Avg 
Mir\ 

Avg 
Mifi 

Avg 
Min 

Avg 

1249    (187.1) 

864.6   (125.4) 

TUS, MN/m2 (ksi) 

Sid   (3i;vi,il 1(111 

Avg 
IWin 

TYS, MN/n-' (ksi) 

Std   DevtdlKjn 

Avg 
Mm 

Elong. percent Avg 
Min 

RA, percent 

No. of Spec  (No. 

Avg 
Mio 

of Heals) 

E. 6N/in2 (106 psi) Avg 
Min 

No  of S,'iec   (No  of Heats) 

Poioon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No  of Spec   (No  of Heats) 

NTS, MN/m^ (ksi) Avg 
Kf = Mm 
No  ol Spec   (No  of Heats) 

References:        58060 

22.5 

(1) 

1347    (195.4) 

915.6   (132.8) 

24.3 

3 (1) 

915.6   (204.2) 

940.4   (136.4) 

23.5 

3 (1) 

1542    (223.7) 

946.7   (137.3) 

29.7 

3 (1) 

1661     (240.9) 

1017     (147.5) 

28.0 

3 ID 

:ii'Ai 
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Alloy Oaugiution: 

TABLE 6.2.2 ME4.3 

Inconel X 750 Nickel Ba» Alloy (Weld Metal) 

IncomI X 750 
Sheet WeM Metal 

Specification: 
Form: 
Thicknea. cm (in.): 
Condition: 

Sheet TIG weMad, Inconel X 7S0 filler 
0.100 to 0.319 (0.040 to 0.125) 
Annaiiad Sheet, aged 20 hr 6 1300 F. weMad, tested at wakled 

Testing Temperature. K (F) 

Tension. Lorigitudinal 

TUS. MN/m2 (ksi) 

Sid Deviation 

TVS, MN/m2 (ksi) 

Std. Deviation 

Ek>ng, percent 

RA, percent 

No  of Spec  (No. of Heats) 

E. GN/m2 (106 psi) 

No. of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi) Avg 
K, = Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
K^ = Mm 
No of Spec  (No of Heats) 

Tension. Transverse 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

TUS. MN/m2 (ksi) 

Std  Deviation 

Avg 
Mm 

TVS, MN/m2 (ksi) 

Std  Deviation 

Avg 
Mm 

Etong. percent Avg 
Mm 

RA, percent 

Nc  of Spec   INo. of 

Avg 
Mm 

Heats) 

E. GN/m2 (10" pti) 

No  of Spec  (No. 

Avg 
Min 

of Heats) 

Poinon's Ratk> 

Woik Hardening Coef 

NTS. MN/m2 (ksi) Avg 
Kf " Mm 
No of Spec  (No of Heats) 

WTS, MN/m2 (ksi) Avg 
K,- Mm 
No. of Spec  (No of Heals) 

References:      58060 

297 (75) 

825.3   (119.7) 

498       (72.3) 

8.5 

3 (1) 

195      (108) 

928.0   (134.6) 

592      (85.9) 

10.2 

3 (1) 

144      (200) 

988.7   (143.4) 

645      (93.5) 

10.7 

3 (1) 

77 (320) 

1087    (157.7) 

678      (98.3) 

14.0 

3 (1) 

20 (-423) 

1220    (176.9) 

793.6   (115.1) 

14.5 

3 (1) 

.'iG, 
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^Iloy Designation: 

TABLE 6.2.2 ME4.4 

Inconel X 750 Ni<:kel Base Alloy (WeM Metal) 

Inconel X 750 
Sheet Weld Metal 

Specification: 
Form: 
ThiL^ness, cm (in.): 
Condition: 

Shaet-TIG nveldad, Inco wveld 69 filler alloy 
0.100 to 0.319 (0.040 to O.Miy) 
Vacuum annealed 132S K (19Z5 F) 30 tnin + rapid FC with N2 gas, fieated 
AC, after welding, ttien test'xl 

o 
in air 978 K (1300F)20hr, 

Testing Temperature, K (F) 297 (75) 77         (320) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                   Avg 
Min 

Std  Dev/idiioii 

1172    (170.0) 

1165    (168.9) 

1438    (208.5) 

1421     (206.1) 

TVS. MN/m2 (ksi)                    A»g 

Mm 
Std. Deviation 

768.8   (111.5) 

768.1    (111.4) 

850.8   (123.4) 

846.7   (122.8) 

Efcsng, percent                           A»g 
Min 

14.0 

14.0 

19.4 

18.8 

RA, percent                              Avg 
Mm 

No   nf Spec   (No  of Heals) 2           (1) 2          (1) 

E, GN/m2(106p$i)                  Avg 
M.n 

No  ol Spec   (No. of Heats) 

211       (30.6) 

205       (29.7) 
2           (1) 

214       (31.0) 

213       (309) 

2           (1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
^'     of SP»H:   (No  ot Heats) 

NTS, MN/m2 (ksi)                    Avg 
Kj «                                         Mm 
No  of Spec  (No  ot Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

TYS, MN/m2 (ksi)                     Avg 
Mm 

Std   Deviation 

Etong, percent                            Avg 
Mm 

RA, percent                              Avg 
Mm 

No  of Spec   (No  of Heats) 

E, GN/m2 {106p«i)                  Avg 
Miri 

No of Spec  (No, of Heats) 

Poioon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 

K| =                                      Mm 
No  of Spec   (No  of Heats) 

NTS, MN/m2 (ksi)                    Avg 

K, =                                         Mm 
No ot Spec  (No of Heals) 

References:      87612 
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Alloy Designation: 

TABLE 6.2.2-ME 10.5 

Inconal X 750 Nickel-Base Alloy (WeM Metia) 

Inconel X 750 
Bar Weld Metal 

Spacificatiofi: 
Form: 
Thickness, cm (in.): 
Condition: 

Bar-TIG welded, Inco wekl 69 filler 
Over 5.080 (2.000) 
Solution treated 1255 K (1800 F). 1 hr. AC, wekj, tested as vmklad 

o 

Testing Temperature, K !F) 297 (75) 77         (320) 4           (452) 

Tension, Longitudinal 

TUS. MN/m2 (kti)                    Avg 

Mm 
Sid   Deviaiion 

838.4   (121.6) 987.3   (143.2) 1003    (146.5) 

TVS, MN/m2 (ksi)                    Avg 
Miri 

Std  Deviation 

627       (91.0) 717.1    (104.0) 750.2   (108.8) 

Ek>ng, percent                           Avg 
Miri 

13.3 13.6 12.7 

RA, percent                             Avg 
Min 

No  of Spec   (No  of Hei)tsl 

27.0 

1 

22.0 

1 

17.1 

E, GN/m2 (106 psi)                  Avg 
tvlin 

No  of Spec   INo  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt =    10                                   Mm 
No, of Spec  (No. of Hudis) 

1098    (159.2) 

1 

1393    (202.0) 

1 

1475    (214.0) 

NTS, MN/m2 (ksi)                    Avg 
Kj =                                            Min 
No. of Spec. (No of Heals) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   fJeviatioo 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Sid  Deviation 

Etong. percent                          Avg 
fvim 

RA, percent                              Avg 
Mm 

No  of Spec   (No. of Heat.s) 

E, GN/m2(106psi)                  Avg 
Mm 

No u( Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Mm 
No  of Spec   (No  of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, '                                         Men 
No of Spec  (No of Heats) ; G i< 

Refer anc«: 94208 
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TABLE 6.2.2 ME10.6 
Inconel X 750 

Bar Weld M«UI 

Aik>y Oaigiution.' Incorwl X 750 Nickel Bsw Alloy IW«ld Metal) 

i>pacif)cation: 
Fonn: 
Thidtnen, cm (in.); 
Condition: 

Bar TIG welded. Inco weld 69 filler 
Over 5.080 (2.000) 
Solution treated 1255 K (1800 F) 1 hr. AC; age 1005 K (1350 F) 8 hr. FC to 994 K (1150 F), 8 hr. 
AC, weld and tested as welded 

Testing Tenperature. K (F) 297 (75) 77         (3201 4           (-452) 

Tension, Longitudinal 

TUS. UN/m2 (ksi)                    Avg 
Mm 

Std  Devmtion 

840.4   (121.9) 968.7   (140.5) 992.9   (144.01 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std   Dt-'vidlion 

649       (94.1) 800.5   (116.1) 861.8   (125.0) 

Elong, percent                            Avg 
Mm 

8.2 5.5 4.8 

RA, percent                              Avg 
Mm 

No  of Spec   (No  ol Hrats) 

27 Q 

1 

17.0 

1 

14.5 

1 

E, GN/m2 (106 psi)                  Avg 
Min 

No  ot Spec  (No. ol Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kf =    10                                   Mm 
No. ot Spec. (No  of Hedls) 

1172     (170.0) 

1 

1434    (208.0) 

1 

1485    (215.4) 

1 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No  of Spec  (No. of Heat.s) 

Tension, Transverse 

TUS, IVIN/m2 (ksi)                    Avg 
Mm 

Std   DevidtHin 

TVS, VN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

Etong, percent                          Avg 
Mm 

RA. percent                             Avg 
Min 

No  of Spec   (No  of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No. of Heats) 

Poiaon's Ratio 

Work Hvdening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, -                                            Min 
No  ot Spec   (No  of Heats) 

NTS. MN/m2 (ksi)                    Avg 
Kf =                                         Mm 
(^ ot Spec  (No of Heats) 

References:    94208 
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Alloy Designation: 

TABLE 6.2.2 ME10.7 

Inconel X 750 Nickel Base Alloy IWeM MaUl) 

tnconel X 750 
Bar Weld Metal 

Specification: 

Form; 

Thickness, cm (in.)- 
Condition: 

Bar. TIG welded. Inco weld 69 filler 
Over 5.080 (2.000) 
Solution treated 1255 K (1800 F) 1 hr. AC; weM. Solution treated weldment 1255 K (1800 F) 1 hr. 
AC. age 1005 K (1350 F) 8 hr. FC to 994 K (1150 F) 8hr. AC. test 

Testing Temperature. K (F) 297 (75) 77         (320) 4           (-452) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                    Avg 

Min 
Sid  Di'vi.jiH.ii 

1096    (159.0) 1109    (160.8) 1124    (163.0) 

TVS. MNim2 (ksi)                    Avg 

Mm 

856.3   (124.3) 930.8   (135.0) 958,4   (139,0) 

Etong, percent                           Avg 9.0 5.6 5.5 

RA, percent                                Avg 
Mm 

Ni)   1)1 SiiiK    (No   (il H(i]ts) 

11.9 

1 

9.2 

1 

87 

1 

E. GN/m2(106psi)                  Avg 
Mm 

N>,   ill Si«x:   (No   ()( Hiylb) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                    Avg 
K( =      10                              Mm 
N,). ot Sptjc   (Mo  o( Hiiits) 

1571     (227.8) 

1 

1710    (248.0) 

1 

1629    (236.2) 

1 

NTS. IVIN/m2 (ksi)                    Avg 
K| =                                            Min 
No  o( Spei:   (No  u( HLMISI 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mil' 

Sill   Devijtion 

TVS. MN/m2 (ksi)                    Avg 
Mm 

Stil   O'vi.llioo 

Elong. percent                            Avg 
MID 

RA, percent                                Avg 
Mm 

No  ot Sppc  (No  of Heais) 

E, GN/m2(106psi)                 Avg 
Mm 

No  ol Spet   (No  ot HH.HS) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/in2 (ksi)                    Avg 
K, =                                        Mm 
No  ot Sppc   (No  of Hp^its) 

NTS. MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No of Spec  (No ot feats) ' 

References:     94208 ..b.»'- 
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TABLE 6.2.2 ME10.8 

Inconel X 760 
BarWeM Metal 

Alloy Oesignation: 

Specification: 

Form; 

Thickness, cm (in.); 
Condition: 

Inconel X-7S0 N.ckel Base Alloy (Weld Metal) 

Bar, Vac. E d. Weld, no filler 
Over 5.080 (2 000) 
Solution treated 12S5 K (1800 Fl 1 hr. AC; weld, tested as welded 

1 

Testing Temperature, K (F) 297 (75) 77 (320) 4 (452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Sul Dcvidtion 

TYS. MN/m2 (ksi) 

Sl<i Oovijiioti 

Etong, percent 

RA, percent 

Ni)   c)l Spfi.   (N<i   (il Hc.ils) 

E, GN/m2 (lofips)) 

No  of Sptx;  (No, of Hiatsl 

Poisson's Ratio 

Work Harder ing Coef 

NTS, MN/m2 (ksi) 
Kt =     10 
No. of SptjC- (No. of Hedts) 

NTS, MN/m2 (ksi) 

•<t = 
No of Spec  (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Stil neui.ition 

TVS, MN/m2 (ksi) 

SiJ Deviation 

Etong, percent 

RA, percent 

No  of Sp«(.   (No  of Ho.its) 

E, GN/m2 (106 psi) 

No  of Spof.   (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 

No of .Spec   (No  of Heats) 

Avg 
IVllll 

Avg 
Mifi 

Avg 
IVlio 

Avg 
Mm 

Avg 
Mil 

772.2   (112.0) 

552       (80.0) 

8.0 

30.8 

Avg 
Mm 

Avg 
M'li 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Miri 

Avg 
Mm 

1009    (146.3) 

Avg 
Mm 

NTS, MN/m2 (ksi) Avg 
Kt = Mm 
No  of Spec. (No  of Heat';) 

References:     94208 

948.0   (137.5) 

677       (98.2) 

11.8 

25.0 

1227     (178.0) 

1 

966.0   (140.1) 

730.8   (106.0) 

11.6 

19.6 

1337     (193.9) 

1 
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TABLE 6.2.2 ME10.9 

Inconel X 750 
Bar Weld Metal 

Alloy Designation.' Inconel X 750 Nickel Bate Alloy IWakI Metal) 

o 

\^' 

Specification: 

Form: 

Thickneu, cm (in.): 
Condition: 

Bar. Vac. E. B. Weld, no fitlaf 
Over 5.080 (2.000) 
Solution treated 1255 K (1800 F) 1 hr, AC; weld, solution 
AC, age 1005 K (1350 F) 8 hr, FC to 994 K (1150 F) 8 hr, 

treated weldinent 1255 K (1800 F) 1 hr, 
AC, tested 

Testing Temperature, K (F) 297 (75) 77         (320) 4           (-462) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 

Mm 
Std  DevidUon 

1089    (157.9) 1082     (156.9) 1062    (154.1) 

TVS, MN/m2 (ksi)                    Avg 
Min 

Sid   Dt'vidtion 

841.9   (122.1) 903.2   (131.0) 913.6   1132.5) 

Etong, percent                         Avg 
Mm 

10.0 6.4 7.1 

RA, percent                             Avg 
Mm 

No  of Spec   (No  of Heats) 

10.3 

1 

8.7 

1 

8.7 

1 

E, GN/m2(106psi)                 Avg 
Mm 

No  ol Spec   (No. ot Hedls) 

Poisson's Ratio 

Wori( Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt =     10                            Mm 
No of Spec. (No ol He<its) 

1496    (217.0) 

1 

163.3   (236.9) 

1 

1684    (244.2) 

1 

NTS, MN/m2 (ksi)                    Avg 
Kt =                                            Mm 
No. of Spec. (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Devi.itio/i 

TVS, MN/m2 (ksi)                    Avg 
Min 

Std  Deviation 

Etong, percent                          Avg 
Mm 

RA, percent                             Avg 
Miri 

No ol Spec  (No of Heats) 

E, GN/m2 (106 p«|                  Avg 
Mm 

No ol Spec. (No ol Heats) 

Poitson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kx'                                         Mm 
No of Spec   (No. of Heats) 

f*TS, MN/m2 (ksi)                    Avg 
Kt-                                         Mm 
No of Spec  (No of Heals) 

References:     94208 
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Alloy Oaignation: 

TABLE 6J!.2-ME10.10 

Inconel X-750 Nickel-Base Alloy (Weld Metal) 

Inconel X-7£H) 

Bar-WaM Metal 

Specification: 
Fonn: 
Thicknea, cm (in.); 
Conditionr 

Bar, Vac. E.B. Weld, no filler 
Over 5.080 (2.000) 
Solution treated 1255 K (1800 F) 1 hr, AC; Age 1005 K (1350 F) 8 hr, FC to 994 K (1150 F) 8 hr, 
AC, weld and tested as wekled 

Testing Temperature, K (F) 297 (75) 77         (-320) 4           (-452) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                    Avg 
MIn 

Std  Deviation 

806.7   (117.0) 920.5   (133.5) 936.3   (135.8) 

TVS. MN/m2 (ksi)                    Avg 
Mm 

Std, Deviation 

594      (86.2) 751.5   (109.0) 770.8   (111.8) 

Ek>ng, percent                          Avg 
Mm 

3.2 2.6 3.0 

RA, percent                             Avg 
Mm 

No of Spec, (No. of Heats) 

30.3 

1 

11.4 

1 

10.3 

1 

E, GN/m2(106psi)                  Avg 
Mm 

No of Spec, (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =   10                                 Mm 
No. of Spec. (No. of Heats 

1070    (155.2) 

1 

1320    (191.5) 

1 

1403    (203.5) 

1 

NTS, MN/m2 (ksi)                    Avg 
Kj =                                        Mm 
No, of Spec  (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

TVS, MN/m2 (ksi)                   Avq 
Mm 

Std. Deviation 

Eking, percent                        Avg 
Mm 

RA, percent                             Avg 
Mm 

No of Spec. (No. of Heats) 

E. GN/m2 (106 ps)                 Avg 
Mm 

No of Spec. (No of Heats) 

Poisnn's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K,-                                        Mm 
No of Spec  (No of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kx '                                         Mm 
No of Spec. (No of Heats) 

R«feranc«:        94208 
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Inconel X-750 

TABLE 6,2.2-TR1 

Alloy Designation:   Inconel X ^50 Nidcel Alloy 

S(;ecification: 
Form; 
Dimension: 
Condition:    Solution Treated and Double Aged 

u 

Testing Temperature K (F) 273 (32) 100 (280) 50 (370) 20 (-423) 10 (442) 4               (.452) 

Thermal Conductivity 

  

Watts m-1 K-l 11.4 9.27 7.51 3.62 1.61 

etu hr-1 ft-1 F-l (6.59) (5.36) (4.34) (2.09) (0.93) 

Watts ml K Ka) 11.4 9.27 7.66 3.93 1.81 

Btuhr 'ft ' F 1(al (6.59) (5.36) (4.43) (2.27) (1.05) 

No. of Spec 2 2 2 2 2 

References:  94206,94208 

Thermal Expansion (T273 to T) 

Longitudinal 

Percent 0 0.186 0.212 0.220 0.222 

No of Spec. 1 1 1 1 1 

References:  95168 

Specific Heat 

Joules kg 1 K 1 440 230 91* 7.10 2.73 1.09 

Btu lb'' pi (0.105) (5.50 X 10 2 1           (2.17x10-^) (1.70 X 10-^) (6.52 X 10-*) (2.61 X 10 4 

No. of Spec. 4 4 0 4 4 4 

References:  95168 

Electrical Resistivity 

Ohm m 122.6 X 108 118.8 x108 117.3X 10-8 117.1 X 108 117.4 X 108 

Ohm circular mil ft"' (737) (715) (706) (704) (706) 

Ohm m'^' 126.7 X 108 124.4 KlO-8 123.9 X 108 123.8 X 10-8 124.0 X 10-8 

Ohm circular mil ft ^'^1 (762) (748) (745) (745) (746) 

No. of Spec. 2 2 2 2 2 

References:  94206, 94208 

(a) Solution treated. 
*    Extrapolated 

'i'7  •< • >  #  A . 
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imm 

TABLE 6.2.2 MAI 

X750 

Rod 

Alloy Designation: Inconel X 750 N07750 

Specification: IN   X-750  ST 

Form: Rod 

Dimension, cm(in.): Not given 

Condition: ST:   Heated at 1800 F (1255 K) for 1 hr. and air cooled 

Curie temperature: ~130K (-225 F) 

Peak induction, B^: 0,1433T (tesia) 

I  3.0 

2.5- 

S  2.0 
E 
o 

u ^, 
1.5 

1.0 

^  Q5 

o 0 

Applied Magnetic Field , tesia 
1.3 2.6 3.9 5.2 6.5 

— 1      1      1      1 1 
r- 42 K- 
=-ell.4K 

-^ „,^^^:^::^^^^'^f^2'i.b K 
- 

yC^ ^31.3 K — 

Y X- 750/ST 
— 

^ nn = 0.1952 g 
1             1             1             1 1 

0 13 26 39 52 65 
Applied   Magnetic  Field, H( k Oe) 

MAGNETIC MOMENT AS A FUNCTION 
OF THE EXTERNAL FIELD AT LOW 
LOW TEMPERATURES 

o 

MAGNETIC MOMENT AS A FUNCTION 
OF THE EXTERNAL FIELD 

Reference:   94206 

X-750/ST 
m-0.1952g 

13 26        39       52        65        78 
Applied   Magnetic Field,   H(kOe) 

• > # • 
6.2.2 16.2 (11/75) 
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X750 
Rod 

TABLE 6.2.2-MA2 

Alloy Designation: Inconel X-750 N07750 

Specification: IN   X 750   STDA 

Form: Rod 

Dimension, cm(in.): Not given 

Condition: STDA:   solution treated, double aged, strained 

Curie temperature: ~130K (225 F) 

Peak induction, Bg, 
at 4.2 K: 0.1477T (tesia)(strained) 

1.6 

e 
9> 

1.6 

1.4 
^ 

1.2 
C 
0) 
E o 
5 

1.0 

0.8 
(j 0.6 

c 

a 

0.4 

0.2 
0 

X-750/STDA 
m = .l862g 

—I     '■ 
^^49.6  K 

^^ 
^^x-68   K 

^x""''^]^.^.-102   K 

\r        1           1           1 1               1 

13.0    26.0     39.0    52.0     65.0 
Applied  Magnetic Field, H(kOe) 

MAGNETIC MOMENT AS A FUNCTION OF THE 
EXTERNAL FIELD 

MAGNETIC MOMENT AS A FUNCTION OF 
THE EXTERNAL FIELD 

Reference:   94206 

tri' 

AppLed Magnetic Field, tesIa 

1.3        2.6 3.9        5.2        6.5 
-r 

Applied  Magnetic Field, H (I 
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1 
X 750 
Rod 

TABLE 6.2.2 \/IA3 

Alloy Designation; Inconel   X 750 N07750 

Specification: IN   X-750  STDA 

Form: Rod 

Dimension, cm(in.): Not given 

Condition: STDA:   solution treated, double aged, unstrained 

Curie temperature: ~130K (255 F) 

Peak induction, Bg, 
at 412 K: 0.1552T (tesla) 

3 
E 

c 

E 
o 

c 
a> 
o 

X-750/STDA 
m = .2063 g 

J- 
13.0     26.0     39.0     52.0     65.0 

Applied   Magnetic Field, H{k0e) 

MAGNETIC MOMENT AS A FUNCTION 
OF THE EXTERNAL FIELD 

I 

Applied Magnetic Field,tesla 

1.3        2.6 3 9 5.2        6.5 

MAGNETIC MOMENT AS A FUNCTION OF  a> 
THE EXTERNAL FIELD AT LOW I 
TEMPERATURES 

Reference:   94206 

13.0      26.0      39.0      52.0      65.0 
Applied  Mognetic Field,H(kOe) 
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o 
TABLE 6.2.3-ME1 

Alloy Oesignn^on:     Inconel 718 Nicfcel-BaM Alloy 

Inconel 718 
Sheet 

Specification: AMS-5662B 
Form: Sheet 
Thickness, cm (in.|:   Up to 0.099 cm (a039 in.) 
Condition: Annealed, aged 992 K (1325 F) 8 hr, FC, 11 K (20 F) 1 hr to 895 K (1150 F), 

held It 895 K (1150 F) for total aging time of 18 hr, AC 

Testing Temperature, K (F) 297 (75) 195      (-108) 77         (320) 20         (-423) 1 
Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

1331 (193) 1476    (214) 1675    (243) 1910    (277) 

TVS, MN/m2 (ksi)                   Avg 
'Am 

Std. Deviation 

1089 (158) 1179    (171) 1296    (188) 1420    (206) 

Elong, percent                         Avg 
Min 

20.9 23 28.8 25.6 

RA, percent                             Avg 
Mm 

No of Spec, (No. of Heats) 8 (3) 3      (1) 8          (3) 8          (3) 

E, GN/m2(106p$i)                Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, = 6.3                               Mm 
No, of Spec. (No. of Heats) 

M07 

8 

(204) 

(3) 

1524    (221) 

3       (I) 

1593    (231) 

8          (3) 

1855    (269) 

8           (3) 

NTS. MN/m2 (ksi)                    Avg 
K| «                                        Min 
No. of Spec. (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

1320 (192) 1469    (213) 1675    (243) 1855    (269) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

1089 (158) 1172    (170) 1286    (186) 1376    (200) 

Elong, percent                           Avg 
Mm 

20.3 23 24 24 

RA, percent                             Avg 
Min 

No. of Spec. (No of Heats) 8 (3) 3           (1) 6           (2) 6           (2) 

E, GN/m2(106p«)                 Avg 
Mm 

No. of Spec. (No of Heats) 

Poiswn's Ratio 

Work Hardening Coef 

NTS, MN/m2 (kii)                    Avg 
K, '  6.3                                Mm 
No  of Spec   (No. of Heats) 

1400 

6 

(203) 

12) 

1538    (223) 

3       (1) 

1579    (229) 

6       (2) 

1820    (264) 

b       (2) ' 

NTS, MN/m2 (ksi)                   Avg 
K, •                                        Mm 
No  of Spec. (No n' Heats) 

'   C; 

Rafarinoat:   59346.66177 
6.2.31 (11/76) 
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EZ 

TABLE 6.2.3^E1.1 
Inconal 718 
Shaet 

Alloy Daignation: 

Specification: 
Form; 
Thicknen, cm (in.): 
Condition: 

Inconal 718 Nickel-Ban Altoy 

SIMM 
Up to C 099 (0.039) 
Annealed 1260 K (1810 f) G min 

V..7 

Testing Temperature, K (F) 297 (75) 77        (-320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

896      (130) 
889      (129) 

1241    (180) 
1241    (180) 

1351    (198) 
1324    (192) 

TVS. MN/m2 (ksi)                   A«g 
Mm 

Std. Deviation 

411      (59.6) 
407      (59.1) 

610      (88.4) 
607      (88.0) 

687      (99.7) 
685      (99.9) 

Elong, percent                         Avg 
Mm 

48.5 
47.5 

57.0 
56.5 

48.5 
48 0 

RA, percent                           Avg 
Mm 

No  of Spec. (No. of Heats) 2           (1) 2           (li 2          (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec. INo. of Heats) 

Poijion's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =     6.3                             Min 
No. of Spec. (No of Heats) 

752      (109) 
738      (107) 
2           (1) 

993      (144) 
972      (141) 
2          (1) 

1089    (158) 
1069    (155) 
3          (1) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                           Mm 
No  of Spec  (No  ot Heats) 

Tension, Transverse 

TUS, IMN/m2 (ksi)                    Avg 
Mm 

Std, Deviation 

883       (128) 
876       (127) 

1096    (159) 
1096    (159) 

TVS, Vi^J/m2 (ksi)                   Avg 
Min 

Std. Deviation 

397       (57.6) 
391       (56.7) 

Elong, percent                          Avg 
Mm 

48.8 
48,0 

RA, percent                               Avg 
Mm 

Nc of Spec  (No. of Heats) 2          (1) 2           (1) 

E, GN/m2 (106 psi)                Avg 
Mm 

No of Spec. (No of Heats) 

Poision's Ratio 

Work Hvdening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kf =    6.3                               Mm 
No. of Spec  (No. of Heats) 

752       (109) 
752       (109) 
2           (1) 

NTS, MN/m2 (ksi)                   Avg 
K, '                                        Mm 
No of Spw   (No of Heats) 

Rsfn V1C01* 59346 

6.2.3-1.1 (11/76) 
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TABLE tJMiHtlJ 
Inooncl 718 

StMi-Wald MMal 

u Alloy Daiyiation: InoofMl 718 Nicfcd-BaM Alloy (MMd MattI) 

u 

Spaofication: 
Form: 
Thicknea, on (in.): 
CondKkMi: 

ShMI-TIQ vMldad. no fillar 
Up to 0.099 (0.039) 
AniMaM ShMt iwaktad, igMll*). ind twMd i 

Teiting Tampwitura. K (F) 297(76) 
1 

77        (-330) 

Teraion, Longitudinal 

TUS, MN/m2 (kti)                   A<rg 
MIn 

Sta  Deviation 

1240    (179.8) 
1193    (173.0) 

1661    (226.0) 
1482    (205.0) 

TVS, MN/m2 (k^)                   Avg 
Min 

Std. Deviation 

1080    (1S6.6) 
1041     (151.0) 

1309    (189.8) 
1262    (183.0) 

Elong, pwoant                        Avg 
Min 

3.6 
3.0 

6.6 
4.0 

RA, paroant                            Avg 
Mm 

No. of Spec. (No. of Heats) 6          (2) 6          (2) 

E. GN/m2 (10* pti)               Avg 
Min 

No. of Spec. (No. of Heats) 

Poitton't Ratio 

Work Hardaning Coaf 

NTS, MN/n'2 /^;                   Avg 
Kf "••                                   Min 
No. of Spec. (No of Hasts) 

NTS, MN/m^ (kn)                   Avg 
K^ =                                   Min 
No of Spec  (No. of Heats) 

Tantion, Tramvarte 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std, Deviation 

TVS, M»"->2 (k«)                   Avg 
Mm 

Std. Deviation 

Elong. paroant                        Avg 
Min 

RA, parcent                             Avg 
Min 

No. of Spec. (No. of Heats) 

E, GN/n|2 (10^ p«)                 Avg 
Mm 

No. of Spec. (No of Heats) 

Poiaon'i Ratio 

Work Hardaning Coaf 

NTS, MN/m2 (kii)                   Avg 
(C,-                                      Min 
No of Spec (No. of Heats) 

NTS, MN/m2 (kii)                   Avg 
K,-                                   Min 
No. of Spec. (No. of Heats) 

i 

Rataranaat:       66S77 
(a) Aging traatmant: 990 K (1326 F) 4 hr, FC to 896 K (1150 F) 4 hr, AC 

6.2.3-1.2(11/76) 
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Alloy Oattgnation: 

TABLE 6.2.3ME 1.3 

IncomI 718 Nidcil-Bm Alloy (Wrtd Mtil) 

Incoiwl 718 
Shwt Weld Matal 

Specification: 
Form: 
Thicknaa, cm (in.): 
Condition: 

ShattTIG vwldad, no fillar 
Up to 0.099 (0.039) 
Annaalad ihaat, waldad, agadi*). and 

Tatting Tamparatura. K (F) 

Taniion, Longitudinal 

TUS, MN/m2 (kti) 

Std Deviation 

TYS, MN/m2 (kti) 

Std Deviation 

Eking, paroant 

RA. paroant 

No. of Spec, (No. of Heats) 

E, GN/m2 (10^ pti) 

No. of Spec. (No. of Heats) 

Poitton't Ratio 

Work Hardening Coef 

NTS, MN/m2 (kii) Avg 
Kt - Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (kti) Avg 
Kt - Mm 
No. of Spec. (No. of Heats) 

Temion, Trantverte 

Avg 1273 (184.6) 
Mm 1220 (177.0) 

Avg 1109 (160.9) 
Min 1048 1152.0) 

Avg 3.8 
Mm 3.0 

Avg 
Mm 

6 (2) 

Avg 
Mm 

TUS, MN/m2 (kti) 

Std  Deviation 

Avg 
Min 

TYS, MN/m2 (kti) 

Std. Deviation 

Avg 
Mm 

Etong, percent Avg 
Min 

RA, percent 

No. of Spec. (No. 

Avg 
Min 

of Heats) 

E, GN/m2 (106 pti) 

No of Spec  (No. 

Avg 
Min 

of Heats) 

Poitnn't Ratio 

Woik Hardening Coef 

:\H i< 

NTS, MN/m2 (kti) Avg 
K, - Mm 
No. of Spec  (No. of Heats) 

NTS, MN/m2 (kti) Avg 
Kt " Min 
No of Spec (No of Heats) 

Refarancet:       66577 
(a) Aging treatment:  1006 K (1350 

297 (76) 77        (320) 

1640    (237.9) 
1610    (233.5) 

1420    (206.0) 
1379    (200.0) 

7.0 
6.5 

(1) 

F) 8 hr, FC to 922 K (1200 F) 10 hr, AC 
6.2.3 1.3(11/76) 
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■■■ ■»plppp)ll mm^i'^mmm'^ 

O 
Alloy Daignation: 

S4McifiG«ion: 
Fofin: 
Thidcnni. cm (in.): 
Condition: 

TABLE 62.3-ME1.4 

Inconal 718 Nicfcal-BM* Alloy (WMd MMal) 

Inoonal 718 
ShMt-WsM M«sl 

Shnt-TIG iM«liM, no fillw 
Up to 0.098 10.039) 
AnnMM ttiMt. »Mldad, agKl(*l, and tMlMl u ag«l 

Tatting Tsmperature. K (F) 

n 

Tension, Longitudinal 

TUS, MN/m2 (kti) 

Std  Deviation 

A»B 
Mm 

1291    (187.3) 
1213    (176.0) 

TVS, MN/m2 (ksi) 

Std  Deviation 

Avg 
Mm 

1094    (158.6) 
1007    (146.0) 

Elong, percent Avg 
Mm 

4.8 
3.0 

RA, percent 

No  of Spec. (No. of Heats) 

E, GN/m2 (106 p«i) 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

Min 

Avg 
Mm 

NTS, MN/m2 (ksi) Avg 
Min 

No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) 
Kt' 
No. of Spec. (No. of Heats) 

Tension, Trantverso 

TUS, MN/m2 (ksi) 

Std. Deviation 

TVS, MN/m2 (ksi) 

Std. Deviation 

Ek>ng, percent 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Uln 

A«« 
Min 

Avg 
Mm 

RA, percent 

No. of Spec, (No. of Heats) 

E, GN/m2 (106 psi) 

No. of Spec  (No of Heats) 

Poiaon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kj " Min 
Nc   of Spec   (No, of Heats) 

NTS, MN/m2 (ksi) Avg 
K, - Mm 
I to of Spec  (No, of HeatsI 

Rc.arencat:    66677 
(a) Aging treatment:  1034 K (1400 

297(75) 

(2) 

77        (-320) 

1667 (240.3t 
1617 (234.5) 

1332 (193.2) 
1276 (185.0) 

5.5 
4.0 

(1) 

iS.it'^ 
F) 10 hr. FC to 922 K (1200 F) 10 hr, AC 

6.2.3-1.4(11/76) 
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Alloy Ooignation.' 

SpocificMion: 
Form: 
Thicknon. cm (in.): 
Condition: 

TABLE 6.2.3«IE1.S 

IncomI 718 NicfctI Baw Alloy (W*ld Metal) 

Inconel 718 
ShMt Weld Metal 

Sheet TIG welded, no filler 
Up to 0.099 (0.039) 
Annealed sheet, aged'"', welded, tested a> welded 

o 
Testing Temperature, K (F) 297 (75) 77        (320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 

Mm 
Std  Deviation 

896.3   (130.0) 

892.8   (129.5) 

1156    (167.7) 

1146     (166.2) 

1294    (187.7) 

1275    (184.9) 

TYS, MN/m2 (ksi)                    Avg 

Mm 
Std. Deviation 

599      (86.9) 

595      (86.3) 

783.2   (113.6) 

779.8   (1131) 

923.2   (133.9) 

894.9   (129.8) 

Elong, percent                          Avg 
Mm 

4.0 

4.0 

3.7 

3.5 

2.8 

2.5 

RA. percent                             Avg 
Mm 

No, ot Spec   iNo  of Heats) 3          (1) 3           (1) 3          (1) 

E, GN/m2 (106 p»i)                 Avg 
Mm 

No, of Spec  (No, of Heats) 

Poisson's Ratio 

Wo* Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K^ =     6.3                             Min 
No, of Spec. (No, of Heats) 

687      (99.71 

677      (98.3) 
3           (1) 

890.1 (129.1) 

841.2 (122.0) 
3           (1) 

977.7   (141.8) 

997.3   (137.4) 

3          (1) 

NTS, MN/m2 („$i)                   Avg 
K, =                                        Mm 
No, of Spec, (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std   Deviation 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

Etong, percent                         Avg 
Mm 

RA, percent                             Avg 
Min 

No, of Spec  (No  of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec, (No, of Heats) 

Poisson's Ratio 

Work Hvdening Coel 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No, of Spec  (No of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No, of Spec, (No, of Heats) 

,, References:      59345 
«iO'r»'~   (a) Aging treatment: 990 K (1325 F) 8 hr, FC to896 K (1160 F) 10 hr, AC 
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o Alloy Daignation: 

Specification: 
Form: 
Thicknn>, cm (in.); 
Condition: 

TABLE6.2.3^E1.6 

Inconal 718 Nicksl-Baw Alk>v (W*M MMai) 

ShMt TIG wtktod, no fillw 
Up to 0.099 (0.039) 
AnnaaM ihaat. agad'*). waldad, vMldmant agad'*), and tastad i 

lncona<718 
ShaM-WaWMaW 

Tasting Tamparatura, K (F) 

o 

Taniion, Longitudinal 

TUS, MN/m2 (kti) 

Std  Deviation 

Avg 
Mm 

1314 
1302 

(190.6) 
(188.8) 

TVS. MN/m2 (k»i) 

Sid   Deviation 

A»g 
Mm 

1181 
1140 

(166.9) 

(165.4) 

Eking, paroant Avg 
Min 

4.8 

4.5 

RA, parcant                            A»g 
Mm 

No  of Spec. (No. of Heats) 3 (1) 

E, GN/m2 (10^ psi) Avg 
Min 

No. of Spec, (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Min 6.3 

No. of Spec. (No. of Heats) 

NTS, MN/m2 (kti) Avg 
Kf = Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std. Deviation 

Avg 
Min 

TVS, MN/m2 (ksi) 

Std. Deviation 

Avg 
Mm 

Ek)ng, parcant Avg 
Min 

RA. percent 

No  of Spec. (No. 

Avg 
Mm 

of Heats) 

E. GN/m2 (106 psi) Avg 
Mm 

No. of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, - Mm 
No of Spec  (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
Kt- Min 
No of Spec  (No of Heats) 

References:     59346 
(a) Aging treatment before and after wakling: 990 K 

297 (76) 

1196 (173.6) 
1131 (164.0) 
3    (1) 

77   (-320) 

1668    (225.9) 1729    (260.7) 

1534    (222.5) 1664    (241.4) 

1290    (187.1) 1413    (204.9) 

1273    (184.7) 1395    (202.3) 

4.3 6.0 

3.0 4.5 

(1) 

1321 (191.6) 
1252 (181.6) 
3    (1) 

20   (-423) 

(1) 

1441 (209.0) 
1418 (205.7) 
3    (1) 

(1325F)8hr, FCto896k (1150 F) 10 hr, AC 
6.2.3-1.6(11/76) 
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Alloy Oasignation: 

Spacificstion: 
Form: 
Thickness, cm (in.); 
Condition: 

TABLE 6.2.3-ME1.7 

Inconal 718 Nickal Bas* Alloy 

Inconal 71« 
ShMt 

Shaat 
Up to 0.099 (0.039) 
20% cold workad 

o 
Testing Temperature, K (F) 297 (75) 77        (320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 

Mm 
Std  Deviation 

1069    (155) 

1055    (153) 

1407    (204) 

1393    (202) 

1558    (226) 

1551     (225) 

TYS, MN/m^ (ksi)                    A»g 

Mm 
Std  Deviation 

917      (133) 
917      (133) 

1124    (163) 

1096    (159) 

1227    (178) 
1213    (176) 

Ek>ng, percent                          Avg 
Mm 

21.5 

21.0 

32.0 
32.0 

36.2 
36.0 

RA, percent                              Avg 
Mm 

No  of Spec. (No. of Heats) 2          (1) 2          (1) 

E, GN/m2 (106 psi)                  Avg 

Mm 
No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ks-)                   Avg 
Kt -     6.3                            Min 
No. of Spec. (No. of Heats) 

1117    (162) 

1117    (162) 
2           (1) 

1420    (206) 

1420    (206) 
2          (1) 

1538    (223) 
1524    (221) 
3          (1) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No, of Spec  (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

1055    (153) 
1055    (153) 

1538    (223) 
1531    (222) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

841       (122) 
834       (121) 

Etong, percent                        Avg 
Mm 

24.0 
24.0 

RA, percent                             Avg 
Min 

No. of Spec. (No. of Heats) 2           (1) 2          (1) 

E, GN/m2 (10^ psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

''oisun's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -   6.3                               Mm 
No of Spec   (No. of Heats) 

1103    (160) 
1082    (157) 
2          (1) 

NTS, IMN/m2 (ksi)                    Avg 
Kt '                                            Mm 
No of Spec  (No, of Heats) 

Refarances: 59345 

:.Hri' 6.2.3-1.7 (11/76) 
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TABLE6.2.3-Mei.8 
Inoonal 718 
ShaM 

o Alloy Dnignation: 

Specification: 
Form: 
Thicknan, cm (in.): 
Condition: 

Im-mal 718 Nickal-I • Alloy 

Shaat 
Up to 0.099 (0.039) 
20% coM worfcad and i I 950 K (1250 f) 8 hr, FC to 894 K (1150 F) 10 hr, AC 

Taiting Temparature, K (F) 297 (75) 77 (•320) 20        (-423) 

Tansion, Longitudinal 

TUS, MN/m2 (kii)                   Avg 
Mm 

Std, Deviation 

1400    (203) 
1393    (202) 

1848 
1848 

(268) 
(268) 

2075    (301) 
2062    (299) 

TVS, MN/m2 (kti)                   Avg 
Mm 

Sid. Deviation 

1310    (190) 
1310    (190) 

1544 
1538 

(224) 
(223) 

1710    (248) 
1703    (247) 

Ek>ng, percant                         Avg 
Mm 

12.5 
12.0 

20.2 
20.0 

21.8 
21.5 

RA. percant                             Avg 
Mm 

No of Spec. (No. of Heats) 2          (1) 2 (1) 

E, GN/m2 (10^ psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

206      (29.9) 
205      (29.7) 
2          (1) 

224      (32.5) 
217      (31.4) 
2           (1) 

Poitson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =     6.3                           Mm 
No. of Spec. (No. of Heats) 

1552    (225) 
1538    (223) 
2          (1) 

1931 
1924 
2 

(280) 
(279) 
(1) 

2034    (296) 
1979    (287) 
2           (1) 

NTS, MN/m2 (kii)                   Avg 
K, =                                        Mm 
No. of Spec. (No. of Heats) 

Tension, Transvarie 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

1372    (199) 
1365    (198) 

TVS. MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

1241    (ISO) 
1227    (178) 

Ekjng, parcant                         Avg 
Mm 

12.0 
12.0 

RA, parcant                             Avg 
Mm 

No. of Spec  (No. of Heats) 2          (1) 

E, GN/m2 (106 pii)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poiaon's Ratio 

Woik Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -   6.3                               Mm 
No. of Spec  (No of Heats) 

1524    (221) 
1510    (219) 
2           (1) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No  of Spec. (No of Heats) 

Referancas:       59346 

6.2.3-1.8(11(76) 
:.8:^< 

MMii iHWMi tfMilM 

http://www.abbottaerospace.com/technical-library


■TH^ff^WWWWP^ 

Alloy Daa^Mtton: 

Spocification: 
Form: 
Thickness, cm (in.): 
Condition: 

TABLE ti.2.3-ME1.9 

lncon»l 718 Nickal Ba«« Altoy (W«kl M«tal) 

Inconal 718 
ShMt Weld M«tal 

ShMt TIG <M»ktti, no fillar 
Up to 0.099 (0.039) 
20% cold workad ihaat. agad'*), waldad, and testad as vvaldad 

U 

Tasting Tamperature. K (F) 297(75) 77        (320) 20         (^23) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Min 

Stcl   Deviation 

905.9   (n   4) 
901.8   (1308) 

1183    (171.6) 
1174    (170.3) 

1311    (190.1) 
1302    (188.9) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

601       (87.1) 
594      (Se.l) 

786.0   (114.0) 
776.7   (112.5) 

901.8   (130.8) 

893.6   (129.6) 

Elong, percent                            Avg 
Mm 

4.2 
4.0 

3.8 
3.5 

2.8 
2.5 

RA, percent                              Avg 
Mm 

No  of Spec  (No, of Heats) 3          (1) 3          (1) 3           (1) 

E, GN/m2(106psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/mZ (ksi)                   Avg 
K, =     6.3                              Min 
No, of Spec, (No, of Heats) 

732.2   (106.2) 

692.2   (100.4) 
3           (1) 

901.1   (130.7) 

868.1    (125.9) 
3           (1) 

1007    (146.0) 

976.3   (141.6) 
3          (1) 

NTS. MN/m2 (ksi)                   Avg 
Kt =                                         Mm 
No of Spec. (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std, Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Eking, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No, of Spec  (No  of Heats) 

E, GN/m2(106p«i)                 Avg 
Mm 

No of Spec  (No of Heats) 

Poisaon's Ratio 

Woilc Htfdening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No of Spec  (No, of Heats) 

NTS, MN/m2 (kti)                   Avg 
K, -                                         Mm 
No  of Spec. (No  of Heats) 

ai*^* »'-    Rafarances:    59345 
'"* ^ (a)  Aging treatment:  950 K (1250 F) 8 hr, FC to 895 K (1150 F) 10 hr, AC 
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TABLE 6.2.3-^E1.10 
InooMi 718 

ShMt Weld Matal 

o Alloy Oasignation: 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

inconel 718 Nickel-Bate Alloy (WeM Metal) 

Sheet TIG weklad, no filler 
Up to 0.099 (0.039) 
20% coM worked sheet, agad('), wekled, weMment agadf*', and tested as aged 

o 

Tatting Temperature, K (F) 297 (75) 77        (-320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

1338    (193.8) 
1311    (190.1) 

1644    (238.4) 
1631    (236.5) 

1725    (2B0.2) 
1689    (244.9) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

1196    (173.4) 
1183    (171.6) 

taW)    (198.7) 
1340    (194.4) 

1447    (209.9) 
1397    (202.6) 

Etong, percent                        Avg 
MIn 

2,2 
2.0 

3.0 
3.0 

2.0 
1.5 

RA, percent                             Amg 
Min 

No  of Spec. INo. of Heats) 3          (1) 3          (1) 3          (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Av.j 
Kt =     6.3                              Min 
No of Spec. INo. of Heats) 

1254    (181.9) 
1180    (171.1) 
3          (1) 

1370    (198.7) 
1293    (187.6) 
3          (1) 

1440    (203.1) 
1396    (202.4) 
3          (1) 

NTS. MN/m2 (ksi)                   Avg 
K, =                                        Min 
No of Spec, (No, of Heats) 

TensMjn, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

Elong, percent                          Avg 
Min 

RA, percent                             Avg 
Min 

No, of Spec, (No, of Heats) 

E, GN/m2 (106 psi)                 Avg 
Min 

No of Spec, (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, -                                        Mm 
No of Spec  INo. of Heats) 

NTS, MN/m2 (kii)                   Avg 
K, -                                      Mm 
No of Spec  (No of Heats) 

References:     59345 
(a) Aging treatment before and after welding: 950 K (1250 F) 8 hr. FC to 895 K (1150 F) 10 hr, AC 

6.2.3 1.10(11/76) 

http://www.abbottaerospace.com/technical-library


mmmmmmm^mmm Tl 

Alloy Daiianation: 

Spaciftcation: 
Form: 
Thicknan, cm (in.): 
Condition: 

Incond 718 Nickd-I 

TABLE 6.2.3-M6^1.11 

(Alloy  

ShaM 
Up to 0.099 (0.039) 
30% cold rollad and sgad 

Inconel 718 
Shaat 

O 

Te<ting Temperature, K (F) 297 (76) 195 (•108) 77 (-320) 20 (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 

Mm 
Std  Deviation 

1586    (230) 

1572    (228) 

1717 

1703 

(249) 
(247) 

2013 

1993 

(292) 
(289) 

2130 

2089 

(309) 

(303) 

TYS, MN/m2 (ksi)                   Avj 
Mm 

Std, Deviation 

1503    (218) 

1496     (217) 

1586 

1558 

(230) 

(226) 

1786 

1779 

(259) 

(258) 

1855 

1841 

(764) 

(267) 

Elong, percent                          Avg 
Mm 

7.1 

6.5 

10.9 

10.5 

15.7 

15.0 

4.6 

1.5 

RA, percent                              Avg 
Mir 

No  of Spec, (No, of Heats) 5           (1) 5 (1) 5 (1) 5 (1) 

E, GN/m2(106p$i)                 Avg 
Min 

No, of Spec, (No, of Heats) 

209      (30.3) 

206      (29.9) 
5          (1) 

210 

204 
5 

(30.5) 

(29.6) 

(1) 

221 

216 
5 

(32.0) 

(31.3) 

(1) 

223 

221 
5 

(32.4) 

(32.0) 
(1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =     6.3                              Mm 
No, of Spec, (No. of Heats) 

1710    (248) 
1696    (246) 
5           (1) 

1841 
1827 
5 

(267) 
(265) 

(1) 

2013 
1965 
5 

(292) 
(285) 

(1) 

2130 
2089 
5 

(309) 
(303) 

(1) 

NTS, MN/m2 (ksi)                   Avg 
Kt -   19                               Mm 
No. of Spec. (No, of Heats) 

1482    (215) 
1448    (210) 
5           (1) 

1455 
1393 
5 

(211) 
(202) 

(1) 

1579 
1531 
5 

(229) 
(222) 

(1) 

1737 
1572 
5 

(252) 
(228) 

(1) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

1538    (223) 
1531     (222) 

1669 
1662 

(242) 
(241) 

1882 
1848 

(273) 
(268) 

2034 
2027 

(295) 
(294) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

1420    (206) 
1407     (204) 

1503 
1475 

(218) 
(214) 

1641 
1613 

(238) 
(234) 

1731 
1703 

(251) 
(247) 

Ek>ng, percent                          Avg 
Mm 

7.0 
6.5 

8.4 
8.0 

13.3 
11.5 

16.0 
12.0 

RA, percent                             Avg 
Min 

No, of Spec. (No of Heats) 5           (1) 5 (1) 5 (1) 5 (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec  (No  of Heats) 

209       (30.3) 

207       (30;0) 
5           (1) 

210 

202 
5 

(30.4) 

(29.3) 
(1) 

219 

217 
5 

(31.7) 

(31.4) 

(1) 

225 

222 
5 

(32.6) 

(32.2) 

(1) 

Poisaon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -      6.3                             Mm 
No. of Spec  (No, of Heafs) 

1710    (248) 

1675    (243) 
5           (1) 

1806 

1800 
5 

(262) 

(26i; 

(1) 

196S 

1931 
5 

(285) 

(280) 

(1) 

2075 

1944 
5 

(301) 

(282) 
(1) 

NTS, MN/m2 (ksi)                   Avg 
K, •    19                              Mm 
No, of Spec  (No, of Heats) 

1455    (211) 

140^     1204) 
5           (1) 

1358 

1303 
5 

(197) 

(189) 

(1) 

1434 

1338 
5 

(208) 

(194) 

(1) 

1662 

1538 
5 

(241) 

(223) 
(1) 

T* <i . fWerencw:     60578 
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Allov Daugnation: 

TABLE 6.2.3^ME1.12 

lncon«l 718 NJcfcrt-B— Alloy (W«ld Mtil)     

IncoiMl 718 
ShMt-Wald MMil 

Specification: 
Form: 
ThickneM. cm (in.): 
Condition: 

Stoa«-TIG waMad, no fillw 
Up to 0.099 (0.039) 
30% coM rolled and agad. iheat wildad and taatad at welded 

o 

w 

Testing Temperature. K (F) 297 (75) 196      (-108) 77        (-320- 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (kti)                   Avg 
Min 

Sfd Deviation 

779      (113) 
738      (107) 

993      (144) 
951       (138) 

1172    (170) 
1131    (164) 

1062    (154) 
951       (138) 

TVS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

Ek>ng, percent                         Avg 
Min 

2.1 
1.5 

3.0 
1.0 

1.9 
1.0 

0.6 
0.0 

RA, percent                             Awg 
Min 

No. of Spec  (No.   if Heats) 5           (1) 5          (1) 5          (1) 5          (1) 

E, GN/m2 (106 psi)                 Avg 
Min 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kj =                                        Min 
No. of Spec. (No. of Heats) 

TensKMi, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

772       (112) 
729       (105) 

896      (130) 
827      (120) 

1000    (145) 
979      (142) 

1007     (146) 
958      (139) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Ek>ng, percent                         A«g 
Min 

2.7 
2.5 

1.6 
1.0 

0.9 
0,5 

».9 
0.5 

RA, percent                             Awg 
Min 

No of Spe.-  (No. of Heats) 5          (1) 5          (1) 5          (1) 5          (1) 

E, GN/m2(106psi)                Avg 
Mm 

No. of Spec. (No. of Heats) 

Poiaon'. rwtio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                        Mm 
No of Spec  (No. of Heats) 

NTS, MN/fn2 (ksi)                   Avg 
K, -                                        Mm 
No of Spec. (No of Heats) 

' r» 
References:    60578 
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Alloy Designation: 

Specification: 
Form; 
Thicknea. cm (in.): 
Condition: 

TABLE 6.2.3 ME1.13 

Inconal 718 NickelBaie Alloy (Weld Metal) 

Inconel 718 
Sheet-Weld Metal 

Shaet-TIG welded, no filler 
Up to 0.099 (0.039) 
30% cold rolled and aged sheet, iMlded, aged and tatted at aged 

O ^ 

Tetting Temperature, K (F) 

Tention, Longitudinal 

TUS, MN/m2 (kti) 

Std Deviation 

TVS, MN/m2 (ksi) 

Std. Deviation 

Elong, percent 

RA, percent 

No of Spec. (No. of Heats) 

E, GN/m2{106pti) 

No. of Spec. (No. of Heats) 

Poiston't Ratio 

Work Hardening Co«f 

NTS, MN/m2 (ksi) A»g 
K, = Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No. of Spec. (No. of Heats) 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std. Deviation 

TVS, MN/m2 (kti) 

Std. Deviation 

Etong, percent 

RA, percent 

No. of Spec. (No. of Heats) 

E, GN/m2 (lO^pti) 

No. of Spec. (No. of Heats) 

Poitson's Ratio 

\Hor1( Hardening Coef 

NTS, MN/m2 (kti) Avg 
K, - Min 
No. of Spec  (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
Kt " Mm 
No  of Spec. (No. of Heats) 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

297 (75) 

Refer en cat: 

Mlii 

60578 

1324    (192) 
1310    (190) 

1.6 
1.5 

(I) 

1269    (184) 
1255    (182) 

1.6 
1.5 

(1) 

196      (-108) 

1427    (207) 
1379    (200) 

1.5 
1.5 

(1) 

1386    (201) 
1358    (197) 

1.5 
1.5 

6.2.3-1.13(11/76) 

77        (-320) 

1600    (232) 
1503    (218) 

1.8 
1.0 

(1) 

1572    (228) 
1524    (221) 

1.2 
1.0 

20 (:423) 

1779    (258) 
1751     (254) 

1.2 
1.0 

(1) 

1717     (249) 
1689    (245) 

1.0 
1.0 

(1) 

i 

o 
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TABLE 6.2.3-ME2 

%/» 

O 

Alloy Designation:     Inconel 718 Nickel-BaM Alloy 

Spec>»ication: AMS 5596C 

Form: Sheet 

Thickness, cm (in.): 0.100 to 0.319 (0.040 to 0.125) 
Condition: Annealed, aged 1034 K (1400 D 10 hr, FC, 920 K (1200 F) 10 hr, AC 

Testing Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Deviation 

TYC, «N/m2 (ksi) 

Std Deviation 

Elong, percent 

RA, percent 

No  of Spec. (No. of Hedts) 

E, GN/m2 (106 psi) 

No  of Spar. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 

No. of Spec. (No. of HeatsI 

Avg 
Mm 

Avg 
Min 

A»g 
Min 

Avg 
f\/lin 

Avg 
tvlin 

Avg 
t^in 

NTS, MN/m2 (ksi) 

■^t 
No. of Spec. (No, of Heats) 

Tension, Transverse 

Avg 
Mm 

TUS, MN/m2 (ksi) Avg 
Mm 

Stc). Deviation 

TVS, IV1N/m2 (ksi) Avg 
Mm 

Std. Deviation 

Elong, percent Avg 
Mm 

RA, percent Avg 
Mm 

No. of Spec  (No  of Heats) 

E, GN/m2 (iu6p$i) Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K^ = Mm 
No  of Spec  fNo. of Heats) 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No  of Spec  iNo. of Heats) 

References: 66577, 83417 

297       (75) 

1330    (193) 
1269     (f8-1) 
420      (6.10) 

1096    (159) 
979       (142) 
74.5      (10.8) 

19.2 
17 

(2) 

77 (-320) 

1634    (237) 
1448     (210) 
110      (16) 

1282    (186) 
1148    (166) 
98.6     (14.3) 

17.7 
13 

(2) 

20 (•423) 

1825    (265) 
1/72     (257) 

1422    (206) 
1386     (201) 

15.7 
13 

(1) 

6.2.3-2(11/74) :.ri.>< 
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F W^^W^fWf"(P^W«WPW«l f^mmmm. 

o Alloy Oni^ation: 

Inconal 718 
ShMt 

TABLE 6.2.3-MES 

Inconel 718 Nickel-BaM Alloy N07718 

Specification: AMS-Se96 C 
Form: Sheet 
Thickness, cm (in.): 0.100 to 0.319 (0.040 - 0.125) 
Condition: Annealed 1340 K (1960 F), AC, aged 1034 K (1400 F) 10 hr, FC, 920 K (1200 F) 10 hr, AC 

Testing Temperature, K (F) 297          (75) 77        (-320) 20         (-423) 

1 
Fatigue, Flexural Loading, Surface Finish 64 rms 

662      (96) 

1           (11 

807      (117) 

1           (11 

SN at 10^ cycles, MN/m2(ksi) 
Loading frequency 30-40 Hz 
withR = -1  andK,-1 
No of S N Curves (;>lo. of Heats) 

607           (88) 

1               (1) 

Ratk) Sfj/TUS at 10^ cycles 0.46 0.40 0.45 

SN at 106 cycles, MN/m2(k$i) 
Loading frequency 30-40Hz 
with R =-1  andKj= 1 
No of S N Curves (No of Heats) 

400          (58) 

1               (1) 

455      (66) 

1           (1) 

524      (76 

1           (1) 

Ratio SN/TUS at 10^ cycles 0.30 0.27 0.29 

SN at 10^ cycles, MN/m2(ksi) 
Loading frequency 30-4oHz 
vwithR=-1   andK, = 1 
No. of S-N Curves (No, of Heats) 

324          (47) 

I               (1) 

427      (62) 

I          (1) 

Ratio SN/TUS at 10' cycles 0.24 0.26 

Fatigue, Flexural Loading, Surface Finish 11 rms 

800      (116) 

1           (1) 

1020    (148) 

1           (I) 

Sft, at 105 cycles. MN/m2(ksi) 
Loading freq.  .icy 30-40 Hz 
with R =-1 andK, = 1 
No. of SN Curves (No. of Heats) 

717          (104) 

1               (1) 

Ratk> SN/TUS at 10^ cycles 0.52 0.46 0.55 

SIM at i06 cycles, MN/m2(k8i) 
Loading frequency 30-40Hz 
withR=-1   andK,= 1 
r:o of S-N Curves (No of Heats) 

496           (72) 

1                (1) 

579      (84) 

1           (1) 

703      (102) 

1            (!) 

Ratio Spj/TUS at 10^ cycles 0.36 0.33 0.38 

SN at 10^ cycles, MN/m2(k$i) 
Loading frequency 30-40 Hz 
withR ^-1  andK, = 1 
No. of SN Curves (No of Heats) 

434          (63) 

I               (1) 

476      (69) 

1           (•) 

Ratkj SN/TUS at lO' cycles 0.32 0.27 

n 

References:     83417 

6.2.3-5 (11/74) 
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Alloy Deiignation: 

Specification: 
Form: 
Thicfcnea, cm (in.): 
Condition: 

"1 
TABLE 6.2.3ME&.1 

Inconal 718 NicktI-Bm Alloy 

InconcI 718 
Shwt 

SnMt 
C.100 to 0.319 (0.040 to 0.12S) 
Annaalad (solution treated) 

u 

Testing Temperature, K (F) 

Tension. Longitudinal 

TUS, MN/m2 (ksi) 

Std Deviation 

TVS, MN/m2 (ksi) 

Std. Deviation 

Elon9, peiccnt 

RA, percent 

No. of Spec (No. of Heats) 

E, GN/m2(106psi) 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kt -     3.5 Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
Kj - MIn 
No. of Spec. (No. of Heats) 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Tension, Tunivewe 

TUS, MN/m2 (ksi) 

Std. Deviation 

TVS, MN/m2 (ksi) 

Std. [Deviation 

Ek>ng, percent 

RA, percent 

No. of Spec. (No. of Heats) 

E, GN/m2(106psi) 

No of Spec. (No. of Heats) 

PoisKjn's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kj - Mm 
No. of Spec  (No. of Heatsl 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

NTS, MN/m^ (ksi) 

Kt- 
No. ot Spec. (No. of Heats) 

References:       61996,69021 

Avg 
Mm 

297(75) 

880.5 (127.71 
833.6 (120,91 

549      (79.6) 
516      (74.8) 

41.8 
37.0 

6 (2) 

203      (29.5) 

3 (1) 

828.8   (120.21 
828.1   (120.1) 
3 (1) 

914.2   (132.6) 
908.0   (131.7) 

590 
584 

(85.5) 
(84.7) 

39.0 
38.0 

(1) 

77 (-320) 

1222    (1772) 
1151    (166.9) 

745.3   (108.1) 
681       (98.8) 

51.3 
43.0 

6 (2) 

211      (30.6) 

3 (1) 

110S (160.3) 
1104 (160.1) 
3 (1) 

1242    (180.2) 
1223    (177.4) 

775.0   (112.4) 
770.8   (111.8) 

47.8 
44,0 

(1) 

20        (-423) 

1300    (188.5) 
1294    (187.7) 

722.6   (104.8) 
687      (99.6) 

560 
52.5 

3 (1) 

211      (30.6) 

3 (1) 

1207 (175.1) 
1200 (174.0) 
3 (1) u 

6.2.3-6.1 (11/76) 
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Alloy DoignMion: 

Specification: 
Form: 
Thickiwa. cm (in.|: 
Condition: 

^ 

TABLE 6^.3^E6^ 

Incoiwl 718 NickalBaM Alloy (Weld Mital) 

Incontl 718 
ShMt Weld Metal 

SheatTIG wakM. 718-Alloy fillw 
0.100 to 0.319 (0.040 to 0.125) 
Solution treated sheet. TIG welded and tatted m welded 

o 

Testing Temperature, K (F) 297 (75) 77        (320) 20         (-423) 

Tension, Longitudinal 

TUS. MN/m2 (kti)                   Avg 
Mm 

Std  Deviation 

839.8   (121.8) 
838.4   (121.6) 

1113    (161.4) 
1077    (156.2) 

1228    (178.1) 
1202    (174.4) 

TYS. MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

Ek>ng, percent                        Avg 
Min 

RA, percent                              Avg 
Min 

No  of Spec. (No. of Heats) 3          (1) 3          (1) 3          (11, 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kj =                                      Min 
No, of Spec. (No. at Meets) 

NTS. MN/m2 (ksi)                   Avg 
K( "                                      Min 
No. of Spec. (No. of Heats) 

Tension. Transverse 

TUS, M'!/m2 (ksi)                   Avg 
Min 

Std. Deviation 

TYS. MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Elong, percent                          Avg 
Min 

RA. percent                             Avg 
Min 

No. of Spec  (No. of Heats) 

E, GN/in2 (106 psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
Kt -                                      Min 
No. of Spec. (No. of Heats) 

NTS. MN/m2 (ksi)                   Avg 
K^ "                                        Mm 
No  of Spec, (No of Heats) 

»   r\ 

I       ^ 

References: 61996 ofiH 
6.2.3-6.2(11/76) 
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Alloy Designation: 

Spacification: 
Form: 
Thicknea, cm (in.): 
Condition: 

TABLE 6.2.3-ME5.3 
Inconal 718 
ShMt 

Inconal 718 Nicfcal-Basa Alloy 

ShaM 
0.100 to 0.319 (0.040 to C.12S) 
Ann^M 1283 K (1850 F), agKl 1076 K (1360 F) 

O 

Tatting Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Deviation 

TVS, IVIN/m2 (ksi) 

Std. Deviation 

Elong, percent 

RA, percent 

No  of Spec  (No. of Heats) 

E, GN/m2 (106 p$i) 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kt = Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
K, = IVIin 
No. of Spec. (No. of Heats) 

Tension, Transverse 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

TUS, MN/m2 (ksi) 

Std   Deviation 

Avg 
Min 

TVS, MN/r i2 (ksi) 

Std  Deviation 

Avg 
Mm 

Elong, percent Avg 
Min 

RA, percent 

No  of Spec   (No 

Avg 
Min 

of Heats) 

E, GN/m2 (106 pst) Avg 
Mm 

No of Spec, (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 

No. of Spec, (No, of Heats) 

NTS, MN/m2 (ksi) 

ND, of Spec, (No of Heats) 

ReferancM:     78611 

"U i<. 

Avg 
Mm 

Avg 
Mm 

297 (75) 

1388    (201.3) 
1386    (201.0) 

1218    (176.6) 
1213    (176.0) 

19.3 
18.5 

(1) 

20 (•423) 

1M0 (2fl1.3) 
1935 (280.7) 

1460 (211.7) 
1454 (210.9) 

18.4 
16.6 

(1) 

u 

6.2.3-5.3(11^6) 
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O 
Alloy Oasignation: 

Spacif ication: 
Form: 
Thicknes. cm (in.): 
Condition: 

TABLE 6.2.3-MEB.4 

Inconrt 718 Nickt'-B«w Alloy (W»td M«t«l) 

Inconal 718 
ShMtWeld Matal 

SlMM-TIG wakM, 718-Alloy fillw 
0.100 to 0.319 (0.040 to 0.12S) 
ShaM annaaM at 1283 K (1860 F), agad at 1075 K (1360 F), wakM, and tattad i 

o 

Testing Tamparature, K (F) 297 (75) 20        (-423) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

1411    (204.7) 
1407    (204.0) 

1794    (260.2) 
1784    (258.7) 

TVS. MN/m2 (ksi)                   Avg 
Min 

Sid  Deviation 

1241    (180.0) 
1234    (179.0) 

1517    (220.0) 
1483    (215.1) 

Elong, paroent                          Avg 
Min 

9.3 
8.0 

4.6 
4.0 

RA. paroant                            Avg 
Mm 

No. of Spec. (No. of Heats) 3          (1) 3          (1) 

E, GN/m2(106psi)                 Avg 
Min 

No, of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coaf 

NTS. MN/m2 (ksi)                   Avg 
Kt =                                        Min 
No. of Spec. (No of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

TVS, MN/m2 (kii)                 Avg 
Min 

Std  Deviation 

Ek>ng, parcant                         Avg 
Min 

RA, parcant                             Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2 (106 pa)               Avg 
Min 

No. of Spec. (No of Heats) 

Poiaon'i Ratio 

Work Hardening Coaf 

NTS, MN/m2 (ksi)                   Avg 
K,-                                      Min 
No of Spec. (No of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No of Spec  (No. of Heats) 

Rafarancas:    78611 4(30< 
6.2.3-5.4(11/76) 
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TABLE 6^.34AES.5 
Inconel 718 

ShMt-WaM Maul 

Alloy OasigiMtion: IncoiMl 718 Nickd-Bu* Alloy (Weld Matal) 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

ShMt TIG wekM, 718 Alloy filler 
0.100 to 0.319 (0.040 to 0.12S) 
Sheet annealed 1225 K (1752 F) 1 hr, AC;aged 992 K (1325 F) 8 hr, FC to f 
wralded, and tested as wraMad 

o 
iK(1160F)8hr, AC: 

Testing Temperature. K (F) 297 (75) 77        (-320) ao       (-423) 

Tension, Lortgitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

779.1   (113.0) 1060    (152) 868      (126) 

TYS. MN/m2 (ksi)                    Avg 
Mm 

Sid   Devialion 

552      (80.0) 807      (117) 493      (71.5) 

Elong, percent                          Avg 
Mm 

4.0 32 4.1 

RA, percent                              Avg 
Mm 

No  of Spec  (No. of Heats) 1 1 1 

E, GN/m2(106psi)                 Avg 
Mm 

No  of Spec, (No. of Heats) 

201      (29.2) 211      (30.6) 194      (28.2) 

Poisson's Ratio 0.25 0.23 0.34 

Work Hardening Coef 

NTS, IUN/m2 (kst)                   Avg 
K^ =                                        Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No of Spec, (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

Elong, percent                          Avg 
Min 

RA, percent                             Avg 
Mm 

No  of Spec  (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poi«on's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K,-                                        Mm 
No. of Spec  (No. of Heats) 

r^S, MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No of Spec. (No. of Heats) 

fi 

40; 
RetarenoM:    60800 

6.2.3-5.5 (line) 
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TABLE 6.2.3ME6 

Alloy Designation:     Inconot 718 Nickel-Base Alloy 

u 

C) 

o 

Specification; AMS^5597A 

Form: Plate 
Thickness, cm (in):    0635 to 1.269 (0.250 to 0.4991 
Condition: Annealed 1340 (1950 F) 1 hr. AC. aged 1034 K (1400 F| 10 hr, FC to 920 K (1200 F), 

held at 920 K (1200 F) (or total aging time o1 20 hr, AC 

Testing Temperature, K (F) 

Tension. Longitudinal 

TUS. MN/m2 (ksi) 

Std. Deviation 

TYS, MN/m2 (ksi) 

Std. Deviation 

Elong, percent 

RA, percent 

No  ot Spec   (No. of Heats) 

E, GN/m2 (106psi) 

No ol Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, IViN/m2 (ksi) Avg 
Kj = Mm 
No  ot Spec   (No. of Heats) 

Avg 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

NTS, IVIN/m2 (ksi) 

•<t = 
No of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std. Deviation 

TYS. MN/m2 (ksi) 

Std. Deviation 

Ek)ng, percent 

RA. percent 

No  of Sper   (No. ot Heats) 

E, GN/m2 (I06psi) 

No of Spec. (No. of Heats) 

Poinon's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi) Avg 
Kf * Mm 
No of Spec  (No  of HeatsI 

NTS, IVIN/m2 (kii) Avg 
K, > Mm 
No  of Spec  (No of Heats) 

References:   63649 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

297       (75) 

1251    (182) 
1239    (180) 
9.31      (136) 

1014    (147) 
995       (144) 
13.1      (1.90) 

16.7 
lb 

10 

77 (-320) 

1502    (218) 
1467     (213) 
18.5     (2.68) 

1196    (174) 
1172     (170) 
23.0      (3.34) 

14.6 
13 

10 (1) 

6.2.3-6(11/74) 4().:< 
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TABLE 6^.34ME6.1 
IncoiMl 718 

PlaU-Weld Matal 

Alloy Dnigrxtion: Inconel 718 NJcktlBw Alloy {VIM Mattl) 

Specification: 
Form: 
Thicknen, cm (in.): 
Condition: 

PiMs-T. j vMkM, 718 Alloy filter 
0.635 to 1.269 (0.250 to 0.499) 
Plata TIG wakM, waldmant annaaM 1340 K (1960 F) 1 hr, AC. agad 1034 K (1400 F) 10 hr. 
FC to 920 K (1200 F) ID hr, AC, and tsMsd a> aged 

Testing Temperature, K (F) 297 (75) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (k$i)                    Avg 

Mm 
Sid  Deviation 

1273    (184.7) 

1262    (183.0) 

1566    (225.7) 

1527    (221.4) 

TYS, MN/m2 (ksi)                   Avg 

Mm 
Std   Deviation 

1c"2    (155.5) 

1065    (153.0) 

1237    (179.4) 

1207    (175.1) 

Elong, percent                          Avg 
Mm 

16 

15 

13.8 

11.5 

RA, percent                            Avg 
Mm 

No  of Spec. (No of HeatsI 7          (1)(a) 3          (1) 

E, GN/m2(106p,i)                 Avg 

Mm 
No of Spec, (No, of Heats) 

Poison's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                         Mm 
No. 0   Spec, (No, of Heats) 

NTS. MN/m2 , si)                   Avg 
K( =                                        Min 
No. 01 Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Sid. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Etong, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No of Spec. (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec, (No. of Heats) 

Poiston's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No of Spec  (No. of Heats) 

NTS, M,i'm2(ki()                   A-3 

K, -                                      Mm 
No of Spec. (No. of Heats) 

^f).'l<:     Refer«r-»;    63649 
(a) Room-tamper <ture values contain a dagrau of uncertainty because tiM precise location of fracture (In or out of weW metal) was not given. 

6,2 3-6,1 (11/76) 
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TABLE 6.2.3-ME6.2 
Incoiwl 718 

Plste^Wskl Metal 

o Alloy Designation: IncoiMl 718 Nickel-Ban Alloy (WaM Matal) 

u 

Specification: 
Form: 
Thicknett, cm (in.): 
Condition: 

Plate-TIG wekM, 718 Altoy filler 
1.270 to 2.540 (0.500 to 1.000) 
Plata tolutkxi treatad 1228 K (17S0 F) V- hr, AC; vraMad, wekJment aged at 992 K (1325 F) 8 hr, 
FC to 89S K ri150 F) 8 hr, AC; taftad ai aged 

Testing Temperature. K (F) 297 (75) 77        (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Miti 

Std  Deviation 

1320    (192) 
1050    (152) 

1540    (223) 
1410    (205) 

TVS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

1110    (161) 
1030    (149) 

1210    (176) 
1170    (169) 

Elong, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No  of Spec, (No  of Heats) 7          (3) 4          (2) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No, of Spec, (No. of Heats) 

220      (31.9) 
197      (28.5) 
7          (3) 

236      (34.2) 
214      (31.1) 
3          (2) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    A /g 
K^ =                                        Min 
No. of Spec. (No of Heats) 

NTS, MN/rr.' (ksi)                   Avg 
K, =                                        Mm 
No. of Spec  (No. of Heats) 

Tensmn, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

TVS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

Eking, percent                          Avg 
Min 

RA, percent                             Avg 
Min 

No  of Spec. (No. of Heats) 

E, GN/m2 (10^ psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisac-,'s Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                      Mm 
No. of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, '                                      Mm 
No  of Spec. (No. of Heats) 

Refwonon:  90717 104< 
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Alloy Designation: 

TABLE 6.2.3-ME6.3 

Inconet 718 Nickel-Bate Alloy (Weld Metal) 

Inconel 718 
Plata-WeM Maul 

Specification: 

Form: 

Thickness, cm (in.): 
Condition: 

Plate-EB waMod. no filler 
1.270 to 2.540 10.500 to 1.000) 
Plate solution treated 1228 K (1750 Fl '^ hr, AC; weklad, wekiment aged at 992 K (132S F) 8 hr, AC; 
tested as aged 

Testing Temperature. K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Deviaiion 

TYS. Mtg/m2 (ksi) 

Std. Deviairon 

Elong, percent 

RA. percent 

No  of Spec. (No ot Heatsl 

E. GN/m2 (106 psi) 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/ni2 (ksi) 

Kt- 
No. of Spec. (No. of Heats) 

NTS. MN/m2 (ksi) 

Kt = 
No. of Spec. (No. of Hens) 

Tension, Traraverse 

TUS, MN/m2 (ksi) 

Std. Deviation 

TYS, MN/m2 (ksi) 

Std, Deviation 

Ek>ng, percent 

RA, percent 

No. of Spec   (No. of Heats) 

E, GN/m2(106psi) 

No of Spec. (No, of Heatsl 

Poitton's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kt - Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
Kt - Mm 
No of Spec  (No. of Heatsl 

Raferancsi: 90717 

Avg 
Mm 

1420 
1360 

(206) 
(197) 

Avg 
Mm 

1110 
1090 

(161) 
(158) 

Avg 
Mm 

Avg 
Min 

5 (2) 

Avg 
Mm 

212 
203 
5 

(30.7) 
(29.4) 
(2) 

Avg 
Min 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

297 (75) 77 (-320) 

1540    (224) 

1450    (211) 

1330    (193) 

214      (31.0) 

1 

o 
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TABLE 6.2.3-ME6.4 
Inconel 718 

Plata-Wekl Metal 

Alloy Detignation:                Inconal 718 Nickal-Bna Alloy (WaM Matal) u Spacification: 

Form:                                    Plata^laims-Arc WakM, 718 Alloy filter 
Thickna*.. cm (in.):              1-2V0 to 2.540 (0.600 to 1.000) 
Condition:                             Pteta nlution traMed 1228 K (1750 F) K hr, AC; iwaldad. vMldmant agad at 992 K (132S F) 8 hr, 

FC to 895 K (1150 F) 8 hr, AC; taitad at agad 

Testing Temperature. K (F) 297 (75) 77        (-320) 

Tefijion, Longitudinal 

TUS, MN/m2 (k.i)                    Avg 

Mm 
Sid   Deviation 

1340    (196) 

1340    (194) 

1560    (225) 

1500    (218) 

TVS. MN/m2 (ksi)                    Avg 
Mm 

Std   Devialion 

1100    (169) 

1090    (158) 

1390    (202) 

1380    (200) 

Elong, paroent                          Avg 
Min 

RA, percent                              Avg 
Mm 

No  of Spec  (No. of Heats) 2          (1) 2          (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec, (No. of Heats) 

230      (33.4) 

221       (32.1) 
2          (1) 

221      (32.0) 

201       (29.2) 
2          (1) 

Poison's Ratio 

Work Hardening Caef 

u 
NTS. MN/m2 (ksi)                   Avg 

Kt =                                         Mm 
No of Spec. (No. of Heats) 

NTS, MN/m2 (kii)                   Avg 
K| =                                        Mm 
No of Spec. (No of Heats) 

Tenskjn, Transverse 

1 US, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Ek>ng, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No of Spec  (No. of Heats) 

E, GN/m2 (10^ psi)                 Avg 
Mm 

No  of Spec  (No  of Heats) 

Poisson's Ratio 

Work Hardening Goaf 

0 
NTS, MN/m2 (k«>                   Avg 

K, -                                         Mm 
No. of Spec  (No. of HeatsI 

NTS. MN/m2 (kti)                   Avg 
K, =                                         Mm 
No  of Spec. (No of Heats) 

Refarar>ces:    90717                                                                                                                                                                       A*",  ■■ ^ 
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1 
Alloy Detignation: 

TABLE 6.2.3-ME6.5 

Inconal 718 Nickal-Baia Alloy (Wald Metal) 

Inconel 718 
Plate-WtM Matal 

Specification.' 
Form: 
Thicknea, cm (in.); 
Condition: 

Plate-TIG vMkM, 718 Alloy filler 
1.270 to 2.540 (0.500 to 1.000) 
Plate annealed 1340 K (1950 F) 1 hr, AC; aged 8-10 hr 970 K (1350 F), FC to 922 K (1200 F) total aging 
ti' .a of 20 hr, AC; nvelded.testsd as welded 

u 

Testing Temperature, K (F) 297 (75) 20        (-423) 

Tension. Longitudinal 

TUS, MN/m2 (ksi)                    Avg 

Min 
Std   Deviation 

TVS, MN/m2 (ksi)                    Ayg 

M.n 
Std   Deviation 

Elong. percent                          A»g 
Mm 

RA, percent                              Avg 
Min 

No  of Spec. (No. of Heats) 

E, aN/m2(106p$i)                  Avg 

Mm 
No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K^ = 6.3                              Mm 
No. of Spec. (No. of Heats) 

969.4   (140.6) 
930.8   (135.0) 
4          (1) 

1299    (188.4) 
1245    (180.5) 
6          (1) 

NTS. MN/m2 (kji)                    Avg 
K^ =                                         Mm 
No. of Spec. (No. of Heats) 

Tensk>n, Transverse 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Elong. 'vtrcent                          Avg 
Min 

RA, percent                             Avg 
Mm 

No. of Spec  (No. of Heats) 

E. GN/m2 (106 psj)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, -                                      Mm 
No of Spec. (No. of Heats) 

NTS. MN/m2 (ksi)                    Avg 
Kj -                                            Mm 
No. of Spec  (No. of Heats) 

407 
References: 69021 
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InconsI 718 
Forginai 

TABLE 8.2.3-ME11 

Alloy Duignation:     InconjI 718 Nickel-Base Alloy 

u 

Specification: AMS-S662 B 
Form: Forgingi (thick lection) 
Thicknea, cm (in.):   2.5 to 10 cm (1.0 to 4.0 in.) 
Condition: Annealed 1256 K (1800 F) 45 min. AC, a«Ml 892 K (1325 F) 8 hr, AC to 895 K (1160 F), 

held at 895 K (1150 F) for total afling time of 18 hr, AC 

Testing Temperature, K (F) 297      (75) 195      (-108) 77        (-320) 20        (-423) 4          (^2) 

Tension, Longitudinal 

TUS, IVIN/m2 (ksi)                    Avg 
Min 

Sid   Deviation 

1338    (194) 
1282    (186) 

1360    (196) 
1340     (194) 

1634    (237) 
1617     (234) 

1679    (244) 
1573    (228) 

1813    (263) 
1800    (261) 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std. Devidtion 

1151    (167) 
1124    (163) 

1189    (172) 
1178     (171) 

1296    (188) 
1243    (180) 

1320    (192) 
1270     (184) 

1407    (204) 
1372    (199) 

Elong, percent                          Avg 
Min 

23.7 
14.3 

29 
28 

26.0 
20.2 

28.2 
26 

20.6 
19.5 

RA, percent                             Avg 
Min 

No, of Spec. (No. of Heats) 

35.4 
16.8 

7          (2) 

44.6 
43,5 

4       (1) 

34.3 
18.9 

6          (2) 

41.5 
38,5 

4       (1) 

20.2 
16.3 

2          (1) 

E, GN/m2 (106 psi)                 Avg 
Min 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt = 6.3                                 Mm 
No. of Spec. (No. of Heats) 

2034    (295) 
1988    (288) 

2168    (314) 
2148     (312) 

2352    (341) 
2277     (330) 

2392    (347) 
2352    (341) 

NTS, wninfi (ksi)                   Avg 
Kt =                                        Mm 
No, of Spec. (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

1238    (187) 
1248     (181) 

1363    (198) 
1344     (195) 

1631     (236) 
1600    (232) 

1743    (253) 
1736     (252) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

1154    (167) 
1138     (165) 

1188    (172) 
1179     (171) 

1287    (187) 
1272     (184) 

1354    (196) 
1333    (-,93) 

Etong, percent                         Avg 
Min 

18.5 
18 

22.2 
20 

27.5 
25 

24.5 
15 

RA, percent                             Avg 
Mm 

No. of Spec, (No, of H-^ts) 

28 
27 5 

4       (1) 

34.8 
31 

4       (1) 

39.1 
36.5 

4       (1) 

29.8 
23.5 

3       (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No, of Heats) 

.''oisMo's Ratio 

Work Hvdening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, "=  6.3                              Mm 
No. of Spec. (No. of Heats) 

1934    (280) 
1864     (270) 

4       (1) 

2062    (299) 
2056    (298) 

4       (1) 

2237    (324) 
2216    (321) 

4       (1) 

2296    (333) 
2252    (328) 

4       (1) 

NTS. MN/m2 (kti)                   Avg 
K, =                                      Mm 
No  of Spec. (No. of Heats) 

References:   82966, 95168 
6.2.3-11(11/76) 
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TABLE 6.2.3ME12 

Alloy Oesignation:     Inconel 718 NickalBass Alloy 

Specification: AMS 56628 
Form: Forgings (thick section) 
Thickness, cm (in.):   2.5 to 10 cm (1.0 to 4.0 in.) 
Condition: Annealed 1255 K (1800 F) 45 min, AC, aged 992 K (1325 F) 8 hr, AC to 895 K (1150 F|, 

held at 895 K (1150 F) for total aging time of I*? hr, AC 

Testing Temperature, K (F) 297       (75) 195       (108) 77         (320) 20        (-423) 

Tension, Short Transverse 

1289    (187) 
1274     (18b) 

1371    (199) 
1354     (196) 

1579    (229) 
1537     (223) 

1635    (237) 
1573    (228) 

TUS. MN/m2 (ksi)                   Ayg 
Mm 

Std  Deviation 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

1144    (166) 
1124     (16.-'' 

1202     (174) 
1189     (172) 

1288    (187) 
1271     (184! 

1344    (195) 
1326    (192) 

Elong, percent                          Avg 
Min 

17 
14 

17.2 
13 

14 
12 

13.8 
11 

RA, percent                              Avg 
Min 

No  ot Spec. INo, ot Heats) 

23 
175 

4        (1) 

20 
12 

4        (1) 

Is 
12 

4        (1) 

11.8 
8 

4        (1) 

E, GN/m2(106psi)                 Avg 
Mm 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, = 6.3                                 Min 
Nu. ot Spec, (No ot Meets) 

1865    (270) 
1803    1262) 

4        11) 

1889     (274) 
1800     (261) 

4        (1) 

2057    (298) 
1995     (289) 

4        (1) 

1968    (286) 
1909     (277) 

4        (1) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec. (No. of Heats) 

References:   82966 
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Incona' 718 
Forgingi 

TABLE 6.2.3-ME13 

Alloy Datignation: Inconal 718 Nickel-Base Alloy 

Specification: AMS-6662 B 
Form: Forgingi (thick Mction) 
Thicknea, cm (in.):       2.S to 10 cm (1.0 to 4.0 in.) 
Condition: Annealed 12S5 K (1800 F) 45 min, AC, aged 922 K (132& F) 8 hr. AC to 896 K (1150 F), 

held at 920 K (1200 F) for total aging time of 20 hr, AC 

Tett'na ' emperature, K (F) 

Compfenion. Longitudinal 

CYS, MN/m2 (kii) Avg 
Min 

No. of Spec. (No. of Heats) 

Ec,GN/m2(106psi) 

No. of Spec. (No. of Heats) 

Compretsion, Trantverse 

CYS, MN/m2 (ksi) 

No. of Spec, (No. of Heats) 

Ec,GN/m2(106pfi) 

No. of Spec. (No. of Heats) 

Shear(a> 

SUS, MN/m2 (ksi) 

No. of Spec. (No. of Heats) 

G,GN/m2(106p$i) 

No. of Spec. (No. of Heats) 

Impact, CharpY V 

Long., J(fMb) 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

No. of Spec. (No. of Heats) 

Short Transverse, J(ft-lb) 

No. of Spec. (No of Heats) 

Fracture Toughnessl**) 

K|cMN/m3/2(i,^/jn.) 

Orientation   T - S 
No. of Spec. (No. of Heats) 

K| E, MN/m3/2(ksiy in.) Avg 
(From PTSC spec.)(     -    )Min 
No. of Spec. (No. of Heats) 

References:     82966,95168 

(a) Indicate specimen design and orientatran for sheer specimens: 
(b) Indicate specimen design for K|c data:   CT 

297 JZ6L 

85.4 
82.7 

4 

36.6 
35.2 

5 

96.3 
91.5 

(63) 
(61) 
(1) 

(27) 
(26) 
(1) 

(87.8) 
(83.4) 

(1) 

195      (-108) 

66.4 (49) 
65.1 (48) 

4 (1) 

23.7 (17.5) 
21.7 (16) 

4 (1) 

106    (95.6) 
100    (91.2) 

(1) 

77 (-320) 

66.4     (49) 
54.2 

4 

28.5 
19.0 

5 

(40) 
(1) 

(21) 
114) 
(1) 

103.2   (94) 
96.5     (88.0) 

3 (1) 

20        (-423)    4 (-462) 

58.3     (43) 
56.9      (42) 

40.7     (30) 
35.2      (26) 

4        (1) 

112.3   (102.3) 
104       (94.8) 

3 (1) 

« ^ 

4iu< 
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TABLE 6.2.3-ME14 

Alloy Designation;     Inconel 718 Nickai-Basa Alloy 

Specification: AMS'5664 A 

Form; Forgings (thick section) 
Thickness, cm (in.):    2.5 to 10 cm (1.0 to 4.0 in.) 
Condition; Annealed 1340 < (1950 F) 1 hr, AC, aged   1034 K (1400 F) 10 hr, FC to 920 K (1200 F), 

held at 92C K (1200 Fl for total aging time of 20 hr, AC 

u 
Testing Temperature, K (F) 297       (75) 195      (-108) 77       (-320) 20         (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Std  Deviation 

1302    (190) 
1248     (181) 

1371    (139) 
136G    (198) 

1640    (238) 
1627    (236) 

1695    (246) 
1627    (236) 

TYS, MN/m2 (k   )                   Avg 

Std   Deviation 

1041     (151) 
993       (144) 

1132    (164) 
1130     (164) 

1212    (176) 
1200     (174) 

1338    (194) 
1249     (181) 

Elong, percent                          Avg 
Min 

27.4 
24 S 

27.2 
26 

31.8 
27 

25.6 
23 

RA, percent                              Avg 
Mm 

No  of Spec. (No. of Heats) 

41.7 
36 

7        (2) 

44.1 
41.5 

4        (1) 

36.4 
305 

4        (1) 

35.8 
32 7 

7        (2) 

E, GN/m2(106psi)                 Avg 
Mm 

No. of Spec  (Mo. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt = 6.3                                  Min 
fin. of Spec  (No. of Heats) 

1898    (275) 
1800     (261) 

6       (21 

2063    (299) 
2036    (295) 

4       (1) 

2276    (330) 
2246    (326) 

A       (1) 

2295    (333) 
2223    (322) 

7        12) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No  of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mir 

Std. Deviation 

1267    (184) 
1260     (183) 

1360    (197) 
1355    (196) 

1622    (235) 
1613    (234) 

1672    (242) 
1523    (221) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

1009     (146) 
1002     (145) 

1139    (165) 
1125     (163) 

1229    (178) 
1222     (177) 

1277    (185) 
1270     (184) 

Eking, percent                          Avg 
Mm 

23.4 
18.5 

19.2 26.2 
23 

22.2 
18 

RA, percent                                Avg 
Mm 

No. of Spec   (No, of Heats) 

30.5 
22 

4        (1) 

22.2 
21 

4        (1) 

26.1 
24,5 

4        (1) 

25.0 
20.5 

4        (1) 

E, GN/m2(106psi)                 Avg 
Mm 

No of Spec   (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, = 6.3                                 Mm 
No. of Spec  (No  of Heats) 

1823    (265) 
1757     (255) 

4        (1) 

1961    (284) 
' J33     (280) 

4        (1) 

2167    (314) 
2089     (303) 

4        (1) 

2206    (320) 
2153     (312) 

4        (1) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec  (No  of Heats) 

Referencet; 69021, ,,2966 
6.2.3-14 (11/74) 
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O Alloy Deugnation: 

Specification: 
Form: 
Thicknea, cm (in.): 
Condition: 

TABLE 62.3-ME16.1 
Inoonal 718 
Forgingi 

IncoiMl 718 Nickd-BsM Alloy 

Forgingt (thicfc iaction) 
Over 10 cm (4.0 in) 
Solution traatad 1225 K (1800 F) 1 hr, AC; aged 992 K (1325 F) 8 hr, FC to 895 K (115G F) 8 hr. AC 

o 

% 0 

Testing Temperature. K  ,r) 297 (75) 77        (-320) 4          (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Min 

Sid  Deviation 

1347    (195.4) 1640    (237.8) 1670    (242.2) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

1164    (168.8) 1344    (194.9) 1406    (203.9) 

Elong, percent                          Avg 
Mm 

12.0 10.1 9.4 

RA, percent                             Avg 
Min 

No, of Spec. (No. of Heats) 

14.8 

1 

9.1 

1 

10.0 

1 

E, GN/m2 (106 psi)                 Avg 
Min 

No. of Sptr. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =    10                              Mm 
No. of Spec. (No. of Heats) 

1749    (253.6) 

1 

1876    (272.1) 

1 

1927    (279.5) 

NTS, MN/m2 (ksi)                   Avj 
K, =                                        Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (ksi)                  Avg 
Min 

Std. Deviation 

Etong, percent                          Avg 
Min 

RA, perctnt                             Avg 
Mm 

No. of Spec  (No. of Heats) 

E. GN/m2 (10^ psi)                 Avg 
Min 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No. of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                         Mm 
No Of Spec  (No of Heats) 

Rafarartcas:    96168 Ij ...:< 
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AllOY Onignation: 

Specification: 
Form: 
Thicknen, cm (in.): 
Condition: 

TABLE 6.2.3*IE16.2 
Inconel 718 
Forgingt 

inconal 718 Nickel Bate Alloy 

Forgings (thick nction) 
Over 10 (4.0) 
Soltuion treated I2S5 K (1800 F| 1 hr, AC, aged 922 k (1325 F) 8 hr, FC to895 K (1150 F) 8 hr, AC 

1 
u 

Testing Temperature, K (F) 

Compretiion, Longitudic al 

CYS, MN/m2 (kti) Avg 
Mm 

No, of Spec- (NO-  "r Heats) 

Ec,GN/m2(106pti) 

No. of Spec. (No. of Heats) 

Coinpre«ion, Transveria 

CYS, MN/m2 (ksi) 

No. of Spec. (No. of Heats) 

Ec. GN/m2(106pji) 

No. of Spec. (No. of Heats) 

Shear'at 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

SUS, MN/m2 (k$i)                   Avg 
Mm 

No. of Spec. (No  of Heats) 

G, GN/m2(106psi)                 Avg 
Mm 

No  of Spt"-. !N(v of Heats) 

Impact, CharpY V 

Long., Nm'.ft-lb)                        Avg 
Mir-. 

No. of Spec. (No. of Heats) 

Trans., Nm(ftlb>                       Avg 
Mm 

No. of Spec. 'No of Heats) 

Fracture Toughness'''' 

J(cMN/m(in.lb/in.2)              Avg 
Mm 

0.021 (120) 

Orientation 
No. of Spec. (No. of Heats) 1 

297(75) 

K|E, MN/m3/2(k«i/in.) Avg 
(From PTSC spec.)!      -     )Min 
No of Spec. (No. of Heats) 

Referencej:     95168 

(a)    Irtdicate specimen design and orientatmn for shear specimens: 
lb)    Indicate specimen design for K|c data: 

(-4521 

4 

).027   (152) 

1 

41.. 
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o Alloy Oatigiution: 

TABUE t2: ■ME16.3 

Inooiwl 718 Nicfcal-BaM Alloy (WK.^ MMII) 

Incofwl 718 
Forgingt-Wald Matal 

Specification: 
ForiK: Forgingt (thick Mction), TIG wwkM, Alloy 718 fillar 
Thickn«», cm (in.): Ovw 10 (4.0) 
Condition: Soltuion trMtKl 1256 K (1800 F) 1 hr, AC; wakM. vMMmant solution ti-Mtid 1256 K (1800 Fl 1 hr, AC, 

agwl 992 K (1326 Fl 8 hr, FC to 895 K (1160 F) 8 hr, AC; tattsd n ansd 

Testing Tempeiature, K (F) 297 (75) 77        (-320) 4          (-462) 

Tension, Longitudinal 

TUS, MN/m2 (ktil                   Avg 
Min 

Std  Deviation 

1269    (182.6) 1436    (208.2) 1661    (239.4) 

TYS, MN/m2 (kti)                    Avg 
Mm 

Sid. Deviation 

1094    (168.6) 1281    (186.8) 1273    (1M.6) 

Elong, percent                          Avg 
Mm 

1.7 1.8 28.2 

RA. percent                              Avg 
Mm 

No of Spec  (No. ol Heats) 

5.7 

1 

4.3 

1 

33£ 

1 

E, GN/ni2(106pst)                 Avg 
Mm 

No. of Spec. (No. of Heals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =    10                             Mm 
No. of Epec. (No. of Heats) 

1391    (201.8) 

1 

1470    (213.2) 2282    (330.9) 

NTS, MN/m2 (kti)                   Avg 
K^ -                                      Min 
No. of Spec. (No. of Heats) 

Tension. Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  DeyiaUon 

TYS, MN/m2 (ksi)                   Avp 
Mm 

Std. Deviation 

Etong, percent                          Avg 
Min 

RA, percent                             Avg 
Min 

No of Spec. (No. of Heats) 

E. GN/m2(106psi)                 Avg 
Mm 

Mo of Spec. (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (kti)                   Avg 
K, -                                      Mm 
No of Spec  (No. of Heats) 

NTS, MN/m2 (kti)                   Avg 
Kt -                                         Mm 
No of Spec  (No. of Heats) 

References: 95168 

6.2.3-16.3(11/76) 
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Altoy OatigiMtian: 

TABLE 6.2.3-ME16.4 

Incorwl 718 Nkkal-SaM Alloy (Wsld MMal) 

Inooiwl718 
Forgingt^Wtld Matal 

Specification: 
Form: 
Thicknas, cm 'in.): 
Condition: 

u 
Forg>ng( (thick lactran) TIG waMad, Altoy 718 f illar 
Ovar 10 (4.0) 
Solutton traatwl 12S6 K (1800 F) 1 hr, AC; waklad. waMmant tolutton traatad 12S6 K (1800 F). 1 hr, AC; 
agad 922 K (132S F) 8 hr, FC to 895 K (1150 Fl 8 hr, AC; taitad at agad 

Tatting Tamparatura, K (F) 

CompraiMon, Longitudinal 

CYS. MN/m2 (kti) Avg 
Min 

No. of Spec. I No. of Heats) 

Ec,GN/m2(106pti) 

No. of Spec. (No. of Heats) 

CompfetiKMi, Trantvarie 

CYS, MN/m2 (kti) 

No. of Spec. (No. of Heats) 

Ec.GN/m2(106pti) 

No. of Spec. (No. of Heats) 

Shaar(<> 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

SUS. MN/m2 (kti) 

No. of Spec. (No. 

Avg 
Min 

of Heats) 

G,GN/m2(106pti) 

No. of Spec. (No. 

Avg 
Min 

of Heats) 

Impact, Charpy V 

Long., Nm(ft-lb| 

No. o« Spec. (No. 

Avg 
Min 

of Heats) 

Trant., Nm(ft-lb) 

No. of Spec. (No 

Avg 
Min 

of Heats) 

Fracture Toughneiill>) 

K|cMN/m3/2(k»i/in.)            Avg 
Min 

Orientation:      - 
No. of Spec. (No. of Heats) 

K|E, MN/m3/2(|„i/jn.) Avg 
(From PTSC spec.H     -    )Min 
No. of Spec. (No. of Heats) 

297 (75) 77        (-320) 

51.5     (46.5) 

4        (-452) 

52.1   (47.1) 

Rofsrenon: 9S168 

(a) Indicata tpaciman datiffi and oriantatton for ihaar tpacimant: 
(b) Indicata tpaciman datign for K|c data: 

41. 
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Inconel 718 
Plate 

d stress Intensity Factor Range, AK.ksi /in. 
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o - Room temperature 
• - Liquid Nz,77K(-320 F) 

Plote thickness 
l.9CM(0.75in.) 
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II 22 44 66    88   110 220 440 

Stress Intensity Factor Range, AK, MN/m% 
660  880 1100 

u 

FIGURE 6.2.3-ME5.  FATIGUE CRACK GROWTH RATE OF WELDED AND UNWELDED 
INCONEL 718 NICKEL-BASE ALLOY PLATE [Plate solution treated 
1228 K (1750 F) Vz hr, AC; welded, weldment aged at 992 K (1325 F) 
8 hr, FC to 895 K (1150 F), AC; tested as aged, unwe'.ded plate aged 
by same treatment]  [90717] 
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FIGURE 6.2.3-ME7. 

O 

Stress Intensity Factor Range, AK, MN/m /z 

FATIGUE CRACK GROWTH RATE IN LARGE FORGINGS [ 2 to 10 cm 
(1 to 4 in.) DIAMETER] OF INCONEL 718 NICKEL-BASE ALLOY 
[Heat treatment: solution treated 1255 K (1800 F) 3/4 hr, AC; aged 992 K 
(1325 F) 8 hr, FC to 895 K (1150 F) 10 hr, AC] 

6.2.3-18.5(11/76) 4vO< 

m^tmtU 

http://www.abbottaerospace.com/technical-library


10 

!0" 

u 
E 
E 
Z 

o 

o 

|,o' 
o 
i. 
O 

u o 

• 

s 

10 

Stress Intensity Factor Range, AK, ksi/in 
20 40      60   80 100 200 400 

"T  T T T 
500 8001000 

I0-* 

o  297 K (75 F) 
a  77K (-320 F) 
A 4K (-452 F) 
V 4K (-452 F) 

± J- J L 

o 
o 

10'' ^ 

a 
-a 

a 

o 
O 

o 
D 

O 

I0-® ^ 

o 

,-7 

II 22 44      66   88 110 220 440   660 830 

Stress Intensity Factor Range, AK, MN/nn% 

10 
'00 

u 

FIGURE 6.2.3-ME8.  FATIGUE CRACK GROWTH RATE IN LARGE FORCINGS [ OVER 10 cm 
(4 in.) DIAMETER! OF INCONEL 718 NICKEL-BASE ALLOY [Heat 
treatment:  solution treated 1255 K (1800 F) 1 hr, AC; aged 992 K (1325 F) 
8 hr, FC to 895 K (1150 F) 8 hr, AC] 
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TABLE 6.2.3-TR1 

o Ailoy Oatignnion:      Incoiwl 718 Nickd Alloy N07718 

Spacification: 
Form: 
Di mansion: 
Condition:       Annealad axcapt ai noted below 

Tasting Tamparature K (F) 273 (32) 100 (-280) 50 (-370) 20 (-423) 10 (-442) 4 
1 

(-452) 

Tharmal Conductivity 

Watts m-1 K-1 9.3 7.0 5.3 2.96 1.48 
Btu hr-1 ft-1 F-1 (6.38) (4.05) (3.06) (1.71) (0.866) 

No  of Spec. 2 2 2 2 2 
Referencas:   82097, 77044 

Watt, m-1 K-KII 10.9 7.09 5.06 2.40 1.08 
Btu hr-1 ft I F-1 (6.30) (4.10) (2.92) (1.39) (0.624) 

No. of Spec. 1 1 1 1 1 
Refarancas:   96886 

Thermal Expansion (T773 to T) 
LongitudinplH) 

Percent 0 3.183 ■0.70a ■0.213 -0.213 -0.213 
No  of Spec. 3 3 2 2 2 2 

References:   74406, 70526, 
94208 

Specific Heat 

Joules l<g-'' K-l 
Btu lb-1 F-1 

No of Spec. 
References: 

Electrical Resistivity 

Ofim m 126 X 10-8 120 X 10-8 119 X 10* 118 X 10* 118 X 10-8 118 X 10-8 
Ohm circular mil ft'l (752) (722) (716) (710) (710) (710) 

No. of Spec. 5 5 5 6 5 4 
References:   79561, 82097, 

90164, 77044, 
94206 

Ohm mdl 1.14X 10-8 1.09 X 10-8 1.08 X 10-8 1.08 X 10-8 1.08 X 10* 
Ohm circular mil ft'l (686) (656) (650) (650) (650) 

No. of Spec. 1 1 1 1 1 
Referencas:   96885 

Magnetothermal Conductivity 

WatU m-1 K 1 

Watts m-1 K-1 
Btu hr-1 ft-1 F-1 

Watts m-1 H-1 
Btu hr-1 f,-1 F-1 

No. of Spec. 
References:   94208 

H 
Tesia 

0 1.15 

1.10 

(0.664) 

(0.6?6) 

(1)   Age Hardened 
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2,3-Cl,     THERMAL CONDUCTIVITY VERSUS TEMPERATURE 

FORINCONEL  718 NICKEL ALLOY 
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o 

Inconel 718 
Rod 

TABLE 6.2.3-MA1 

Alloy Designation: Inconel 718 

Specification: IN  718  STDA 

Form: Rod 

Dimension, cm(in.): Not given 

Condition: STDA:   solution treated, double aged 

Peak induction, Bj, 
at 4.2K: 0.1335T (tesia) 

Curie TEmperature: ~130K (-225 F) 

KJ 

Applied Magnetic Field,tesIa 
1.3        2,6 3.9 5.2        6.5 

Inconel-7l8/STDA 
m = .2000g 

13.0      26.0      39.0     52.0      65.0 
Applied Magnetic Field,H(k Oe) 

MAGNETIC MOMENT AS A FUNCTION OF 
EXTERNAL FIELD AT LOW TEMPERATURES 

MAGNETIC MON'FNT AS A 
FUNCTION OF E   TERNAL FIELD 

Reference:   94206 

1.8 

E 
0) 

1.6 

1.4 
S 1.2 

1.0 

0.8 

0.6 

2 0.4 

02 

0 

Inconeh718/STDA 
m = .2000g 

0        13.0     26.0    39.0     5,?.0    650 
Applied Magnetic Field,H(k Oe) 
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Alloy Designation: 

Specification: 

Form: 

Diameter, cm (in.): 

Condition: 

Test Temperature. 

Inconel 718 Nickal-Base Alloy 

Rod ' 

0.37 (0.145) 

Solution annealed 

4.2 K (-452 F) 

u 

2000 

1800 

1600 

\400 

I 1200 

CD 
1 1000 

-vT 800 

600 

400 

200 

  1^ _^^M^^^____ 

10 20 30 40 50 

Impressed Field, H(kOe) 

60 70 

FIGURE 6.2.3-MA2.  MAGNETIZATION VERSUS APPLIED MAGNETIC FIELD FOR INCONEL 718 
NICKEL-BASE ALLOY [96871] 
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u Alloy Designation: 

Specification: 
Form: 
ThickfMa. cm (in.): 
Condition: 

TABLE b.^.44ME1 
lnGonel706 
Forging 

inoonel 706 Ntcfcet-Eaia Alloy 

Forging 
Over 5.080 (2.000' 
Solution treated 1266 K (1800 F) 1 hr, AC, agad 1006 K (13S0 F) 8 hr. FC to 896 K (1150 F) 8 hr, AC 

o 

Tatting Temperatura, K (F) 297 (75) 77         (320) 4           (-«62) 

Tension, Longitudinal 

TUS, MN/m2 (kti)                   Avg 

Mm 
Std   Deviation 

1263    (183.2) 1574    '228.3 1673    (242.7) 

TVS, MN/m2 (ksi)                   Avg 

Mm 
Std. Deuidtion 

1045    (151.6) 1203    (174.5) 1250    (181.3) 

Elong, percent                          Avg 
Mm 

23.6 28.7 30.2 

RA, percent                              Avg 
Mm 

No  of Spec  (No of Heats) 

33.4 

2          (2) 

33.3 

2           (2) 

33.3 

2           (2) 

E, GN/m2(106psi)                 Avg 
Mm 

No, of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/in2 (ksi)                    Avg 
K, =     10                                Mm 
No of Spec. (No. of Heals) 

1876    (272.1) 

2          (2) 

2176    (315.4 

2           (21 

2250     (326.3) 

2           ,J> 

NTS, MN/m2 (kti)                   Avg 
K, =                                        Mm 
No. of Spec  (No of Heats) 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

Ek>ng, percent                        Avg 
Min 

KA, percent                             Avg 
Mm 

No of Spec  (No. ot Heats) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No of Spec  (No of Heats) 

Poison's Ratio 

Work Hardening Coef 

NTS. MN/m2 (kti)                   Avg 
K< -                                      Mm 
No of Spec  (Nc of Heats) 

KTS. MN/m2 (kti)                   Avg 
K, =                                      Mm 
No ot Spec  (No of Heats) 

Refartmcas:    95168 

6J.4-1 (11/76) 
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Alloy DMignation: 

TABLE 6^.4-ME2 
Inconel 706 
Forging$ 

Inconal 706 Nickd-BaM Alloy O 
Specification: 
Form: 
Thicknas, cm (in.): 
Condition: 

Forging 
Over 5.080 (2.000) 
Solution traatad 1255 K (1800 F) 1 hr. AC; agad 1006 K (1350 F) 8 hr, FC to 895 K (1150 F). AC 

Testing Temperature, K (F) 297 (76) 1-4521 

Compranion, Longitudinal 

CYS, MN/m« (kji) Avg 
Mm 

No. of Spec. (No. of Heats) 

Ec,GN/m2(106p«i) 

No. of Spec. (No. of Heats) 

Compression, Transvarie 

CYS, MN/mZ (ksi) 

No. of Spec. (No. of Heats) 

Ec,GN/m2(106psi) 

No. of Spec. (No. of Heats) 

Shear(») 

Avg 

Avg 
Min 

Avg 
Mm 

SUS, MN/m2 (ksi)                   Avg 
Min 

No. of Spec. (No. of Heats) 

G,GN/m2(106psi)                 Avg 
Min 

No. of Spec. (No. of Heats) 

Impact, Charpy V 

Long., Nm(ftlb)                      Avg 
Min 

No. of Spec. (No. of Heats) 

Trans., Nm(ft-lb)                      Avg 
Min 

No  of Spec. (No, of Heats) 

Fracture Toughness"'' 

J|c MN/m (in.-lb/in.2)              Avg 
Min 

Orientation       - 
No. of Spec. (No. of Heats) 

0.064   (364) 

2           (1) 

0.106   (607) 

2 (1) 

K|E, MN/m3/2(k,i/in.) Avg 
(From PTSC spec.)(     -     )Min 
No. of Spec. (No. of Heats) 

References:    95168 

(a) Indicate specimen design and orientatnn for shear specimens: 
(b) Indicate specimen design for K\c data: 

4< y- 
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TABLE 6.2.4-ME3 
Inoocwl 706 

Fofging-WekJ Metal 

Alloy DatignatkM): Incorwl 706 Nicka|.Baw AUoy (MMd MM>I) 

^.f Specif ic8t ion: 
Form: 
Thicknest, cm (in.): 
Condition: 

Forging-TIG wekM, Alloy 718 filler 
Over 5.080 (2.000) 
Solution treated 1255 K (1800 F) 1 hr. AC; welded, wnldnient loltuion treated 1255 K (1800 F) 1 hr. AC; 
agndlOOOK (ISFO F) 8 hr. FC to895 K (1150 F) 8 hr, AC; tasted at aged 

Testing Temperature, K (F) 297 (75) 77         (320) 4          (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ktl)                     Avg 

Min 
Std   Deviation 

1111     (161i) 1295    (187.8) 1370    (198.7) 

TYS, Ml«/m2 (kti)                    A»g 

Min 
Std   Oeviatiori 

1000    (145.0) 1174    (170.3) 1222    (177.2) 

!ik>ng, percent                            Avg 
Mm 

1.7 3.8 4.0 

RA, percent                                Avg 
Mm 

No  of Spec. (No. o( Heats) 

5.4 

1 

4.4 

1 

5.7 

1 

E, GN/m2 (106psi)                Avg 
Mm 

No ot Spec. (No ot Heats) 

Poisson'i Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =     10                                Mm 
No. of Spec. (No of Heats) 

1627    (236.0) 

1 

1757    (254.8) 1884     (273.2) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Min 
No  of Spec. (No. ot Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (kti)                   Avg 
Min 

Std  Deviation 

Eking, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No of Spec  (No. of Heats) 

E. GN/m2(106pii)                 Avg 
Mm 

No of Spec. (No of Meets) 

Poitton't Ratio 

Work Harder.ing Coef 

NTS, MN/m2 (|(,j)                   Airg 

K,-                                      Min 
No. of Spec  (No of Heats) 

NTS, MN/fn2 (kti)                   Avg 
K,-                                        Mm 
No of Spec  (No nf Heats) 

- 

Refereneai:    961611 4<8< 
6^.4-3 (t 1/76) 
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TABLE 6^.4^E4 
Inconal 706 

Forgingt-Wald Matal 

Alloy Oatignation: IncoiMl 706 Nicfcal-But Alloy |W«M Matal) 

J Spacification: 
Form: 
Thicknaa, cm (in.): 
Condition: 

Forging TIG waldad. Alloy 718 fillar 
Ovar 5.060 (2.000) 
Solution traatad 1256 K (1800 F) 1 hr, AC; waldad, wnldmant solution traatad 1266 K (1800 F) 1 hr. AC; 
agad IPOe K (1350 F) 8 hr. FC to 895 K (1150 F). AC, taitad at agad 

Testing Tamparatura, K (F) 297 (7C: (■452) 

Compcewion, Longitudiiuil 

CYS, MN/m2 (kti) Avg 
Mm 

No. of Spec. (No. of Heats) 

Ec.GN/m2(106p(i) 

No. of Spec. (No. of Heats) 

Comprenion, Tranivtrsa 

CYS, MN/m2 (kti) 

No. of Spec. (No. of Heats) 

Ec,GN/m2(106pii) 

No. of Spec. (No. of Heats) 

Sheaf(») 

SUS, MN/m2 (kti) 

No. of Spec. (No. of Heats) 

G,GN/m2(106psi) 

No. of Spec. (No. of Heats) 

Impact, Charpv V 

Long., Nm(ft-lb) 

No. of Spec. (No. of Heats) 

Tram., Nm(ft-lb) 

No. of Spec. (No. of Heats) 

Fracture Toughnea(M 

K|c MN/m3/2(|(^/jn.) 

Orientation:      - 
No. of Spec. (No. of Heats) 

Avg 
Min 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

58.7     (53.0) 

(1) 

K|E, MN/m3/2(|(,i/in.) Avg 
(From PTSC spec,)(     -    )Min 
No. of Spec. (No. of Heats) 

Fiafarancai:    95168 

(a) Indicate spacimen design and oriantatkMi for shear specimens: 
(b) Indicate specimen dengn for K|c data: 

4"v,i' 

6.2.4-4(11/76) 
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TABLE 6.2.4-TR1 

0    i 
Alloy Oaignation: Inconal 706 Nickel Alloy 

Specification: 
Form: 
Dimension: 
Condition: Solution trattad and doubl* agad 

Testing Temperttura K (F) 273          (321 100          (-2801 50            (-370) 20            (-423) 10            (-442) 4 (•452) 

Thermal Conductivity 

Watts m-1 K-1 
Btu hr-1 rt-1 F-1 

No  of Spec. 
References: 

Thermal Expansion (T273 to T) 
Longitudinal 

Percent 
No of Spec. 

References:    95168 

0 
2 

■0.194 
2 

-0.220 
2 

-0.227 
2 

-0.228 
2 

Specific Heat 

Joules kg-1 K'l 
Btu lb-1 F-1 

No  of Spec. 
References: 95168,96888 

470 
(0.112) 

2 

246 
(5.86 X 10-2) 

2 

100* 
(2.39 X 10^) 

0 

9.60 
(2.20 X 10-3) 

2 

3.70 
(8.84 X 10-4) 

2 

1.52 

2 
(3.63 X W-*) 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft"1 

No  of Spec 
References: 

• Extrapolated. 

I 

431< 

6.2.4-6(11/76) 
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TABLE 6.3.r«E0.1 
Invar 36 

Plata^WsM Metal 

O 
AKoy Daugnatian: 

Spadfication: 
Form: 
Thkfcnas. cm (in.): 
Condition: 

Invar 36 Controllad Expaniion Alloy (Wald Metal) 

Plata-TIG vraklad. Invar 38 fillar 
1.270 to 2.540 (0.500 to 1.000) 
Plata vMldad and tastad at wreldad 

Tatting Tamparature. K (F) 

o 

CompraMon. LonaJtudirwl 

CYS. MN/m2 (k«) Avg 
Min 

No. of Spec. (No. of Heats) 

Ec,GN/m2(106p(i) 

No. of Spec. (No. of Heats) 

Compranion. TrarMvarie 

CYS. MN/m2 (kti) 

No. of Spec. (No. of Heats) 

Ec. GN/m2(10fipsi) 

No. of Spec. (No. of Heats) 

Shear<«) 

SUS, MN/m2 (kti) 

No. of Spec. (No. of Heats) 

G,GN/m2(106pti) 

No. of Spec. (No. of Heats) 

Impact, Charpy V 

Long., Nm(ft-lb) 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

No. of Spec. (No  of Heats) 

Trant, Nm(ft-lb) Avg 
Min 

No. of Spec. (No. of Heats) 

Fracture Toughnegl**) 

KicMN/mS'Zik.i/in.) 

Orientation       - 
No. of Spec  (No. of Heats) 

Avg 
Min 

297(75) 

(70) 

J56 (1WL 

50 

1 

(37) 

K|E, MN/m3/2(lu;/m.) Avg 
(From PTSC sped!     -     )Min 
No &f Spec. (No of Heats) 

Betarioat:  66001 

(a) Indicate tpacimen dan^i and orientatkm for rfiaar (pacimant: 
(b) Indicate tpacimen datign for K|c data: 

77        (-320) 

38 

1 

(28) 

O 4.i" V 

6.3.1-0.1 (11/76) 
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Alloy Dwignation: 

TABLE 6.3.1-ME0.2 

Invar 36 Controll«(l Expantion Alloy (WaM Matal) 

Invar 36 
Plata-WaM Matal 

o 
Spadfication: 
Form: 
Thicknan, cm (in.): 
Condition: 

Plata-TIG vraldad. Invar 36 fillar 
1.270 to 2.540 (0.500 to 1.000) 
Plata waldad, vraldmant ttrau raliavad 922 K (1200 F) VA hr, AC; teitad a> ttrau raliavad 

Tatting Tamparatura, K (F) 297(76) 155 1-109) 21 t-?2P) 
Comprattion, Lonjitiidinal 

CYS, MN/m2 (kii) Avg 
Min 

No. of Spec. (No. ot Heats) 

Ec,GN/m2(106pti) 

No. of Sp».. (No. of Heats) 

Compretsion, Trantvarw 

CYS, MN/m2 (ksi) 

Nj. of Spec (No. of Heats) 

Ec,GN/m2(106p«) 

No. of Spec  (No. of Heats) 

Shear'a) 

SUS, MN/m^ (ksi) 

No. of Spec. (No. of Heats) 

G,GIM/m2(106pii) 

No. of Spec. (No. of Heats) 

Impact, Charpy V 

Long., Nm(h^b) 

No. of Spec. (No. of Heats) 

Trans., Nm(ft-lb) 

No of Spec. (No. of Heats) 

Fracture Toughness^*') 

Orientation:      - 
No of Spec  (No. of Heats) 

K|E, MN/m3/2(|„iyin.) Avg 
(From PTSC spec.)!     -    )Min 
No. of Spef-  (No. of Heats) 

Referanoas:    66001 

Avg 
l\flin 

Avg 
(M,n 

Avg 
Min 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

104 

1 

!-7) 56 

1 

(41) 39        (29) 

1 

(a) Indicsta spacimen design and oriantatkin for shear specimens: 
(b) Indicate specimen design for K\Q data: 

iK^ir 

6.3.1-0.2(11/76) 
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o 

AlloY Onignation: 

TABLE 6.3.3^WE5 

Inco LovK-Expamion Alloy   (unnamad) 

INCO LEA 
Plata 

Specification: 
Form; 
Thicknaa, cm (in.): 
Condition: 

0.635 to 1.269 (0.250 to 0.499) 
Annaaled 

Tasting Temperature, K (F) 297(75) 77 (320) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

■ 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Eking, percent                         Avg 
Min 

RA, percent                             Avg 
Mm 

No, of Spec. (No. of Heats) 

E, GN/m2(106psi)                Avg 
Mir, 

No of Spec. (No. of Hens) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Min 
No. of Spec  (Islo. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No  .)f Gpei   i'No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    ftvg 
Mm 

Std  Deviation 

627 (91) 
,     621 (90) 

993 (144) 
972 (141) 

TYS, MN/m* (ksi)                   Avg 
Mm 

Sid. Deviation 

359 (57) 
352 (51) 

655 (95) 
655 (95) 

Ek>ng, percent                          Avg 
Min 

44 
43 

37 
32 

RA, percent                             Avg 
Mill 

No. of Spec  (No. of Meats! 2 2 

E. GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisaon's Ratio 

Work Hvdening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kj = 20                                  Mm 
No. of Spec  (No. of Heats) 

47«5{69) 
448 (65) 

2 

876 (127) 
048 (123) 

2 

NTS. MN/flK^ (kli)                   Avg 
Kt =                                        Mm 
No of Spei;. (No. of Heats) 

Raferanoat:   66184 l^'Ai'- 
6.3.3 5 (11/78) 
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Alloy Daugnation: 

Specification: 
Foim: 
Thickness, cm (in.) 
Condition: 

TABLE 6.3.3-ME6 

Inco Low-Expansion Alloy   (unnamed) 

Plate 
0.635 to 1.269 (0.250 to 0.499) 
Annealed 

VJ 

Tasting Temperature, K (F) 297(75) 77 (-320) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No of Spec. (No of Heats) 

Ec,GN/m2(106psi) 

No. of Spec. INo. of Heats) 

Compression, Transverse 

Avg 
Mm 

CYS, MN/m2 (ksi) 

No. c! Spec. (No. 

Avg 
Mm 

of Heats) 

Ec,GN/m2(106psi) 

No  of Spec. (No. 

Avg 
Mm 

ot Heats) 

Shearia) 

SUS, MN/m2 (ksi) 

No. of Spec. (No. 

Avg 
Min 

ot Heats) 

G,GN/ni2(106psJ) 

No of Spec. (No. 

Avg 
Min 

of Heats) 

Impact. Charpy V 

Long., Nm(ft-lb) 

No  of Spec. (No. 

Avg 
Mm 

of Heats) 

Trans., Nm(ft-lb) 

No ot Spec  (No. 

Avg 
Mm 

of Heats) 

Fracture ToughnessC*' 

K|c MN/m3'2(k$i/in.) 

Orientation 
No. ot Spec. (No. ot Heats) 

Avg 
Mm 

K|E. MN/m3/2(ksi/in.) Avg 
(From PTSC spec.)(     -     )Mm 
No  of Spec  (No. of HeatsI 

References:   65184 

81.4 (60) 
77.3 (57) 

2 

60.0 (44) 

1 

KJ 

(a) Indicate specimen design and ortentatnn for shear specimens: 
(b) Indicate specimen design for K|(; data: 

* Half-size specimens 

\i /< 

6.3.3-6 (11^6) 
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sa 

o Alloy Ooignation: 

Specification: 
Form: 
Thidtnts, cm (in.): 
Condition: 

TABLE 6.3.»ME7 
INCO LEA 
Plata 

tnco LowExpantioo Alloy   (unnamed) 

Plata 
0.635 to 1.269 (0.250 to 0.499) 
Annealed + Aged 922-936 K (1200-1225 F) 8-16 hr. 

Testing Temperature, K (F) 297(75) 77(320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Etong. percent                         Avg 
Min 

RA, percent                           Avg 
Min 

No. of Spec. (No. ot Heats) 

E, GN/m2 (106 psi)                Avg 
Min 

No. of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                        Mm 
No. of Spec. (No. of Heats) 

NTS. MN/m2 (ksi)                   Avg 
K( =                                        Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

1138 (165) 
951 (138) 

15G8 (226) 
1531 (222) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

910 (132) 
834 (121) 

1213 (176) 
1165 (169) 

Etong, percent                         Avg 
Mm 

20 
16 

20 
11 

RA, percent                             Avg 
Min 

No  of Spec  (No. of Heats) 6 6 

E, QN/m2 [^(fi psi)                 Avg 
Min 

No of Spec  (No ot Heats) 

Poition's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, = 20                                  Mm 
No  of Spec  (No  of Heats) 

1138(165) 
1082 (157) 

6 

1365(198) 
1310 (190) 

6 

NTS, IMN/m2 (ksi)                   Avg 
K,"                                        Mm 
No of Spec  (No of Heals) 

References:   66184 
6.3.3 7 (11/76) 
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Alloy 0«K)nation: 

I MBLE 6.3.3-ME8 

Inco Low-Expwiion Alloy   (uniiamad) 

Spacificatiofl: 
Form: 
ThicfciMM, cm (in.): 
Condition: 

Plat* 
0.635 to 1.269 (0.2S0 to 0.499) 
Annealed + Aged 922-936 K (1200-1226 F) 8-16 hr. 

Testing Temperature, K (F) 

Comprewion, Longitudinal 

CYS, MN/m2 (kti) Avg 
Min 

No. of Spec. (No. of Heats) 

Ec,GN/m2(106pii) 

No. of Spec. (No. of Heats) 

CompreMJon, Traniverie 

CYS, MN/m2 (lui) 

No of Spec. (No. c« Heats) 

Ec,GN/m2(106p«i) 

No. of Spec. (No. of Heats) 

Sheaf<a> 

SUS, MN/m2 (ksi) 

No. of Spec. (No. of Heats) 

G, GN/m2(106psi) 

No. of Spec  (No. of Heats) 

Impact, Charpy V* 

Long., Nm(ftlb) 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

No. of Spec. (No. of Heats) 

Trans., Nm(ftlb) 

No of Spec  (No, of Heats) 

Fracture ToughnegW 

K|(;MN/m3/2(ksi/in.) 

Orientation        - 
No of Spec. (No, of Heats) 

Avg 
Min 

Avg 
Mm 

K|E. MN/m3/2(kji/in.) Avg 
(From PTSC spec.)!     -     )Min 
No  of Spec. (No. of Heats) 

References:   65184 

297 (76) 

24.0 (17.7) 
16.3 (12) 

10 

77 (-320) 

15.9(11.7) 
14.9 (11) 

6 

20 (-423) 

16.3 (12) 
14.9 (11) 

4 

(a) Indicate specimen design and orientatnn for shear specimens: 
(b) ItHJicate specimen design for Ki^ data: 

* Half-size specimens 

\'.xy 

6.3.3-8 (11/76) 
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INCO LEA 

O 
Alloy OwigMtion: 

TABLE 6.3.3 ME9 

Inco Low-ExpiMion Alloy   (unnanMd) 

Spacification: 
Form: 
ThJcknm, cm {'..,.): 
Condition: 

0.63S to 1.269 (0.2SO to 0.499) 
Annealsd 12S5 K (1800 F) 0.& hr., AC * ayed 950 964 K (12S&1275 F) 4 hr. 

Tatting Temperature, K (F) 297 (75) 77 (320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Eking, percent                         Avg 
Mm 

RA, percent                             Avg 
Mm 

No. ot Spec. (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No. of Spec, (No. of Heats) 

Poisson's Ratio 

Woric Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K| =                                        Mm 
No of Spec. (No. of Heats) 

NTS. MN/m2 (ksi)                   Avg 
K^ -                                        Min 
No. of Spec. (No. of Heats) 

Tensk>n, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

1062 (154) 
1048(152) 

1434 (208) 
1393 (202) 

TVS. MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

814 (118) 
800 (116) 

1117 (162) 
1103 (160) 

Ftong, percent                          Avg 
Mm 

24 
22 

21 
14 

RA, percent                             Avg 
Mm 

No. of Spec  (No. of Heats) 2 2 

E, GN/m2 ^^<fi pii)                 Avg 
Min 

No  of Spec. (No  of Heats) 

Poison's Ratio 

Work Hvdaning Coef 

NTS, MN/m2 (ksi)                   Avg 
K, - 20                                Mm 
No  of Spec  (No. of Heats) 

1027 (149) 
1020(148) 

2 

1282 (186) 
1276 (185) 

2 

NTS, MN/m2 (ksi)                   Avg 
K, -                                        Min 
f^) of Spec  (No of Heats) 

Reference):  65184 
6.3.3-9 {UPB) u «■»< 
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Alloy Dwijition: 

TABLE 6.3.3-ME10 

Inco Low-Expaniion Alloy  (unninwd) o 
Spacification: 
Form: 
Thicknui, cm Hn.) 
Condition: 

Plat* 
0.635 to 1.269 (0.2S0 to 0.499) 
Annealed 1255 K (1800 F) 0.5 hr., AC + aged 950-964 K (1250-1275 F) 4hr. 

Testing Tamparatura, K (F) 

Comprasiion, Longitudinal 

CYS. MN/m2 (lui) Avg 
Min 

No. of Spec. (No. of Heats) 

Ec,GN/m2(106p,i) 

No. of Spec  (No. 

Avg 
Min 

of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No. of Spec. (No. 

Avg 
Min 

of Heats) 

Ec,GN/m2(106p$i) 

No. of Spec. (No. 

Avg 
Min 

of Heats) 

Shear(»l 

SUS, MN/m2 (ksi) 

No. of Spec. (No. 

Avg 
Min 

of Heats) 

G,GN/m2(106pji) 

No. of Spec. (No. 

Avg 
Min 

of Heats) 

Impact, Charpy V* 

Long., Nm(ft.lb) 

No. of Spec, (No. 

Avg 
Mm 

of Heats) 

Trans., Nm(ft-lb) Avg 
Min 

No. of Spec. (No. of Heats) 

Fracture ToughnessIM 

K|cMN/m3/2(ksi/in.) 

Orientation;      — 
No. of Spec. (No. of Heats) 

Avg 
Min 

297 (75) 

28.5 (21) 
27.1 (20) 

4 

77 (-320) 

20.3 (15) 
19.0 (14) 

2 

K|E, MN/m3'2(k,i/in.) Avg 
(From PTSC spec.X     -     )Min 
No  of Spec. (No. of Heats) 

References:   65184 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for Kje data: 

* Half-size specimens 

20 (-423) 

20.3 (15) 
20.3 (151 

2 

i 

41 
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TABLE 6.3.3-MEn 
INCO LEA 
Plata 

Alloy Dasignatton: Inco Lowt-Exiiantion Alloy   (unnamadi 

Spacification: 
Form: 
Thicfcnan, cm (»■.): 
Condition: 

Plata 
Over 5.080 (2.000) 
Solution traatad 1255 K (1300 F) 1 hr.. AC; aged 03(> K (1225 F) 8 Dr., AC 

o 

Tasting Tamperatura, K (F) 297 (75) 77 (320) 4 (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

314.4 (145.6) 1317 (191.0) 1339 (194.2) 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std- Deviation 

918.< (133.2) 1207 (175.0) 1282 (185.9) 

Eking, percent                          Avg 
Mm 

1.0 1.9 0.7 

RA, percent                              Avg 
Min 

No. of Spec. (No. of Heats) 

6.0 3.5 3.8 

E, GN/m2 (106 psi)                Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Patio 

Work Ha'dening Coef 

rfTS, MN/m2 (ksi)                   Avg 
K, =                                      l\^in 
No. of Spec. (No. of Heats) 

1368 (198.4) 1641 (238.0) 1615 (234.3) 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                         Min 
No. of Spec. (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Ek>ng, percent                          Avg 
Min 

RA, percent                             Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2(106psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt"                                      Min 
No of Spec  (No of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                      Mm 
No of Spec  (No of Heats) 

References:   94208G 
6.3.3-11 (11/75) 'M.; 
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AlloY DMignation: 

TABLE B.3 3-ME11.1 
INCO LbA 
Plate 

Inco Low Expansion Alloy (Unnamad) ,     ) 
Spactfication: 
Fonn: 
Thicfcnaa. cm (In.): 
Conditior: 

Plata 
Ovar 5.080 (2.000) 
Solution traatad 1255 K (1800 F) 1 hr, AC; agad 936 K (1225 F) 8 hr, AC 

Tasting Temperature, K (F) 297(76) (-452) 

Compression, Longitudinal 

CYS. MN/m2 (Icsi) Avg 
Min 

No of Spec. (No. of Heats) 

Ec,GN/m2(106pii) 

No. of Spec. (No. of Heats) 

Compression. Transverse 

CYS, MN/m2 (ksi) 

No. of Spec. (No. of Heats) 

Ec, GN/m2(106p»i) 

No  of Spec. (No. of Heats) 

Shear(a) 

SUS, MN/m2 (ksi) 

No. of Spec. (No. of Heats) 

G.GN/m2(106pji) 

No. of Spec. (No. of Heats) 

Impact, Charpy V 

Long., Nm(ft-lb) 

No. of Spec. (No. of Heats) 

Trans., Nm(ft-lb) 

No. of Spec. (No of Heats) 

Fracture Toughness^ 

J|c MN/m (in.-lb/in.2) 

Orientation.      - 
No. of Spec. (No. of Heats) 

Avg 
Min 

Avg 
IVlin 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

0.046   (263) 0.034   (195) 

K(E, MN/m3/2(k,i7^jn.) Avg 
(From PTSC specX     -     )Min 
No. of Spec  (No. of Heats) 

Rafarencas:     96168 

(a) Indicate ipacimen design and orientation for diear specimens: 
(b) Indicate specimen design for K[Q data: 

44-i' 

6.3.3-11.1 (11/76) 
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Alloy Oaiignation: 

TABLF 6.3.3-ME12 

Inco Low-Expamion Alloy   (unnamed)  

Specification: 
Fonn' 
Thicknoi, cm (in.): 
Condition: 

Bar 
Up to 2.540 (1.000) 
AnnMled 1255 K (1800 F) 0.5 hr., AC; aged 936 K (122S F) 8 hr. 

Tasting Tamperature, K (F) 297 (75) 77 (-320) 

Tension, Longitudinal 

TUS, MN/m2 (k»)                    Avg 

Mm 
Std  Deviation 

TYS, MN/m2 (ksi)                    A»g 
Min 

E'-d   Deviation 

Elong, percent                        Avg 
Min 

RA. percem                              Avg 
Mm 

No of Spec. (No. of Heats) 

E, GN/mZ (106 psi)                 Avg 
Min 

No of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, =                                      Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No. of Spec. (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

1234 (179) 1648 (239) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Devianon 

896 (130) 1338 (194) 

Ek>ng, percent                          Avg 
Min 

19 20 

RA, percem                             Avg 
Mm 

No. of Spec  (No of Heats) 1 1 

E. GN/m2(106psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K,-                                      Min 
No of Spec  (No of Heats) 

1689 (245) 

1 

2151 (312) 

1 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Mm 
No of Spec  (No of Heats) 

References.  66184 
6.3.3 12 (11/75) 41 
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Alloy Oaiignnion: 

TABLE 6.3.3-TR1 

Inco Controllad-Expansion Alloy 

INCO LEA 

SpKiflcation: 
Form: 
Di mansion: 
Condition: 

Tasting Tamparature K (F) 

Tharmal Conductivity 

Watts m-^ K-1 
Btu hr-1 ft-1 F-1 

No  of Spec 
Refarencas:   94206 

Tharmal Expansion (T?7a to T) 
Longitudinal 

Percent 
No. of Spec. 

Rafarancas:   94206 

Specific Haat 

Joules kg-1 K-1 
Btu lb-1 F-1 

No  of Spec. 
References:   94206 

Electrical Resistivity 

Ohm m 
Ohm circular mil ff1 

No. of Spec. 
References:   94206 

273 (32) 

11.6 
(6.71) 

94 X 10-8 
(565) 

100 (280) 

6.30 
(3.64) 

-0.068 
1 

76 X 10 8 
(457) 

50 (370) 

1.3« 
(0.775) 

-0.081 
1 

71.5 X 10-8 
(430) 

20 (-423) 

1.20 
(0.694) 

0.083 
1 

70 X 10-8 
(421) 

10 (442) 

0.54 
(0.312) 

■0.083 
1 

2.95 
(0.000705) 

70 X 10-8 
(421) 

1.12 

(-452) 

(0.000268) 

O 

4ir.--- 

6.3.3-13 (11/75) 

--■■—'""'• '  

http://www.abbottaerospace.com/technical-library


m^ivfffmMmMmmM.ub :2i.:i\k^>Fr 

o 
INCO LEA 
Plate 

10 
Stress Intensity Factor Range, AK,ksi /in. 
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FIGURE 6.3.3-ME1.  FATIGUE CRACK GROWTH RATE OF 7.6 cm (3 in.) THICK INCO LEA 
PLATE [Heat treatment:   solution treated 1.255 K (1800 F) 1 hr, AC; 
aged 936 K (1225 F) 8 hr, AC] 
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FIGURE 6.3.3 C1.   THERMAL CONDUCTIVITY VERSUS TEMPERATURE FOR INCO 
CONTROLLED EXPANSION ALLOY 
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TABLE 6.4.1^E1 
High Purity Nickel 
Bar 

Alloy Dasignation: Nidial-Hiflh Purity (99.99%) 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Bar 
Upto2.540(1.(XW) 
Hot-finishad 

Testing Temperature, K (F) 297 (75) 77      (-320) 4           (-452) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

366.1   (S3.1) 492.9(71.5) 734.3   (106) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Sid   l-)evi,niun 

173.1   (2S.1) 219.3 (31.tS 225.5   (3.27) 

Ek>ng, percent                          Avg 
Mm 

RA. percent                              Avg 
Mm 

No  of Spet   (No  of Heats) 2or3   (1) 2or3(1) 2or3   (1) 

E. GN/m2(106psi)                  Avg 
Mm 

No  of Spa:   (No. of Heats) 

206.8   (30.0) 

2or3   (1) 

222.7 (32.3) 

2or3(l) 

224.0   (32.5) 

2or3   (1) 

Poisson's Ratio 0.310 0.310 0.303 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No  of Spec   (No  of He.iis) 

NTS, MN/m2 (ksi)                    Avg 
Kt =                                        Mm 
No, of Spec  (No. ot Heats) 

Tension, Transverse 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Eking, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No of Spec  (No. of Heats) 

E. GN/m2 (106 pa)                 Avg 
Mm 

No  of Spec  (No  nf Heats) 

Poitfon s Rfltio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, -                                        Mm 

No of Spec  (No ot Heats) 

NTS, MN/ni2 !ksi)                   Avg 
K, '                                      Mm 

No of Spec  (No of Heats) 

• 

Refervioes:    89643 4^1H< 
6.4.1 1 (11^6) 
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TABLE 6.4.1 TR1 

Alloy Dasignation: High Purity NIckal J 
Spacification: 
Form: 
Diirontiont: 
Condition: Annsslad 

Tatting Temperature, K (F) 273 (32) 100 (-280) 50         (-370) 20 (-423) 10 (-442) 4 (-452) 

Thermal Conductivity 

RRR2500Wattjm-1 K-1 94 165 380 1650 2600 2000 
Btu hr-1 ft-1 F-l (54,4) (95) (220) (954) (1500) (1160) 

RRR670   Wattjm-1 K"' 94 165 380 1530 1670 960 
Btu hr-1 h-l F-l (54.4 ( (95) (220) (885) (966) (555) 

RRR20a   Wattim-1 K^ 94 160 340 710 610 265 
Btu hr-1 ft' F-1 (54 4) (92) (197) (410) (353) (153) 

RRR-80     WattjmlK-1 94 160 335 365 217 87 
Btu hr-1 tt-1 F-l (54.4) (92) (194) (211) (126) (50.3) 

RRR-27     Watts m-lRl 88 140 200 185 101 44 
Btu hr-l ft-1 F-1 (50.9) (81) (116) (107) (58.4) (25.4) 

No. of Spec. _ 2 4 4 5 5 
References: 2fi6:U). 90170, 

90224, 90447 
Thermal Expansion (T273 to T| 

Longitudinal 

Percent 0 ■0.17a 0.196 ■0.199 0.199 -0.199 
No. of Spec. 1 1 1 1 1 1 

References: 90208 

Specific Heat 

Joules kg-1 K"' 429 232 68.2 5.80 1.62 0.503 
Btu lb 1 F'' (0.103) (5.64 X 10-2) (1.63x10-2) (1.39x10-3) (3.87 X 10-4) (1.20x10-4) 

No. of Spec. 1 1 ) 1 1 4 
References: 42219,90370, 

96884 
Electrical Resistivity*" 

RRR-3000 Ohm m 6.20 xlO-8 iOCx 10-8 1.E2x10-9 1.11 X lO'O 3.60 X 10" 2.07 X 10" 
Ohm circular mil ft'' (37.3) (6.02) (0.914) (6.68x10-2) (2.17 X 10-2) (1.25x10-2) 

RRR-IOOOOhmm 6.21 x10-8 1.01 X 10-8 1.56x10-9 1.52 X 10-10 7.20 X 10" 6.20 X 10" 
Ohm circular mil ft"' (37.4) (6.08) (0.93d) (9.14    10-2) (4.33x10-2) (3.73 X 10-2)1 

RRR-300   Ohmm 6.22 xlO-8 1.02 X 10-8 1.71 X 10-9 2.97 X 10-10 2.12 X 10-10 2.07 X ,0-10 
Ohm circular mil ft"' (37.4) (6.14) (1.03) (0.179) (0.128) (0.125) 

RRR-100   Ohmm 6.26 xlO-8 1.06 X 10-8 2.13x10-8 7.16 x 10-10 6.27 X 10-10 6.26 X 10-10 
Ohm circular mil ft' (37.7) (6.38) (1.28) (0.431) (0.377) (0.377) 

RRR>30     Ohm m 6.41 xlO-8 1.21 X 10^ 3.64 X 10-9 2.23 X 10-9 2.14 X 10-9 2.14 X 10-9 
Ohm circular mil ft' (38.6) (7.28) (2.19) (1.34) (1.29) (1.29) 

RRR-10     Ohmm 6.89 xlO-8 1.69 X 10-8 8.39 X 10-8 6.98 X 10-9 6.89 X 10-9 6.89 X 10-9 
Ohm circular mil ft' (41.4) (10.2) (5.05) (4.20) (4.14) (4.14) 

No. of Spec. 
References: 90217 

(1) Interpolated from original data using theoretical correlation!. 

u.^- 
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TABLE 6.4.2-ME1 

"A" Nickal 
Sheet 

o 
Alloy Designation: 

Specification: 
Form; 
Thickness, cm (in.): 
Condition: 

"A" Nickel 

Sheet 
Up to 0.099 (0.039) 
Annealed 

o 

Testing Temperature. K (F) 297 (75) 20        (-423) 

Tension. Longitudinal 

TUS. MN/m2 (ksi)                    A»g 

Mm 
Std   Deviation 

430      (62) 738      (107) 

TYS, MN/m2 (ksi)                    Avg 

Mm 
Std   Devialion 

97        (14) 230      (33) 

Elong, percent                            Avg 
Mm 

43.4 36.0 

RA, percent                                Avg 
Mm 

No  of Spec. (No. of Heats) 1 1 

E. GN/m2(106p$j)                 Avg 

Min 
No of Spec. (No. of Heats) 

200      (29) 

1 

230      (33) 

1 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K^ ~                                        Mm 
No. of Spec. (No. of Heats) 

NTS. MN/m2 (ksi)                   Avg 
Kj -                                        Mm 
No  of Spec. (No. ot Heats) 

Tension. Transvwse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

Ek)ng. percent                          Avg 
Mm 

RA. percent                                Avg 
Mm 

No. of Spec  (No. of Heats) 

E. GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, '                                        Min 
No. of Spec  (No. of Heats) 

NTS. MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec  (No of Heats) 

References: 49048 45..< 
6.4.2-1 (11/76) 
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TABLE 6.4.2.ME2 
"A" Nickel 
Bar 

Alloy Designation: "A" Nickel 

Specification: 
Form: 
Thickness, cm (in.) 
Condition: 

Bar 
Up to 2.540 (1.000) 
Annealed 

Testing Temperature, K (F) 297 (75) 195      (108) 77        (-320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 

Mm 
Sid   Deviation 

439       (63.7) 
432       (62.7) 

488      (70.8) 
482      (69.9) 

641       (93.0) 
636       (92.2) 

771.5   (111.9) 
768.1    (111.4) 

TYS, MN/m2 (ksi)                    Avg 

Mm 
Std   Deviation 

144      (20.9) 
141       (20.4) 

152      (22.0) 

145       (21.1) 

197       (28.5) 

196       (28.4) 

265      (38.4) 

157       (37.3) 

Elong, percent                          Avg 
Mm 

48.4 

47.8 

50.3 

48.8 

61.2 
60.7 

59.2 
59.1 

RA, percent                                Avg 
Mm 

No  of Spec   (No  of Heatsl 

66.2 

66.2 
3           (1) 

65.6 

63.5 
3           (1) 

75.2 

74.3 

3          (1) 

67.8 

67.5 
3          (1) 

E, GN/m2(106psi)                 Avg 
Mm 

No  of Spec. (No. of Heatsl 

Poisson's Ratio 

Woik Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No. of Spec, (No of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No of Spec  (No of Heats) 

Tension, Transveise 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std   Deviation 

TYS. MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No of Spec  (No. of Heats) 

E, GN/m2 (106 pti)                 Avg 
Mm 

No of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                    Avg 
K, -                                            Mm 
No  of Spec  (No of Heats) 

NTS. MN/m2 (ksi)                     Avg 
Kj '                                            Mm 
No of Spec. (No of Heats) 

References: 54986 
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TABLE 6.4.2TR1 

Alloy Dasignation: "A" Nicktl o 
Specification: 
Form: 
Dimension: 
Condition: 

Testing Temperature K (F) 

Thermal Conductivity 

Watts m-1 K-1 
Btu hr ' h-1 F-1 

No ot Spec. 
References: 

Thermal Expansion (T273 to T) 
Longitudinal 

Percent 
No ot Spec 

References: 48134,90366 

Specific Heat 

Joules kj-l K-1 
Btu lb-1 F-1 

No  ot Spec. 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft'^ 

No  of Spec 
References: 

(11 99.4 Ni, as forged. 

273 (32) 

15-i< 

100 (-280) 

4).178 

1 

50 (370) 

51.0 
(29.5) 

-0.200 

2 

20 (-423) 

25.0 
(14.5) 

-0.205 

2 

10 (-442) (-452) 

6.4.2-4 (11/76) 
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INDEX TO MATERIAL CODES t-oR 
SECTION 7.0 

ALLOY STEELS 

MATERIALS MATERIAL CODE 

9Ni STEEL 7.1.1 
18Ni (200) MARAGING 7.1.2 
1010 STEEL 7.3.1 
ARMCO IRON 7.4.1 
5NiSTEEL 7.4.3 
Fe (47-50) Ni 7.4.4 

o 

•IG; 

7.0 

■iMiniiii»imiiiiiriiaa^iifiiilijlaMaaM«tM. ■ttdMAAMriMHW tfau utti^ttl^g^gltttilltMimtm^ 
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o 
Alloy Oesi(pation: 9NI Steel 

TABLE 7.1.1-ME1 
9Ni Steel 
Sheet 

Specification: 
Form. 
Thicknets, cm (in.): 
Condition: 

ASTM   AS53-I 
Sheet 
Up to 0.099 (0.039) 
1075 K (1475 F). WQ; 840-1080 K (1050-1125 F), ac or WQ 

Teiting Temperature, K (F) 

i    t 

u 

I 

ir 

Fatigue. Axial Loading 

S(sj at 10^ cycles. MN/m2(ksi) 
Loading frequency Hz 
with n =  1 and K, = 3.1 
No ot S N Curves (No. of Heats) 

Ratio SN/TUS at 10^ cycles 

SN at 106 cycles, MN/m2(k$i) 
Loading frequency Hz 
with R =      and K, = 
No ot SN Curves (No ot Heats) 

Ratio Sfg/TUS at 10^ cycles 

S(M at 10^ cycles MN/m2(k$i) 
Loading frequency Hz 
with R = -1  and K, = 3.1 
No  of S N Curves (No of Heats) 

Ratk> SN/TUS at 10^ cycles 

Fatigue, Flexural Loading 

SM at IQS cycles, MN/m2(k$il 
Loading frequency Hz 
with R =      and Kj = 
No, ot SN Curves (No. ct H uts) 

Ratio SN/TUS at 10^ cycles 

Sm at 106 cycles. MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kt "^ 
r^lo of SN Curves (No of Heats) 

Ratio S^/TUS at 10^ cycles 

SN at lO'' cycles. MN/m2(ksi) 
Loading frequency Hz 
with R -      and Kj = 
No. of S N Curves (No of Heats) 

Ratk) S{Kj/TUS at 10^ cycles 

References:   92996 

297 (75) 

415 (60) 

195 (28) 

77 (320) 

450 (65) 

175 (25) 

•Iti.: 

7.1.1-1 (11/76) 
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TABLE 7.1.1-ME2 

Alloy Designation: 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

9Ni Stsel 

ASTM   A553-I 
Sheet 
0.100 to 0.319 (0.040 to 0.12SI 
1075 K (1475 F), WQ; 840 1080 K 

u 
1050-1125 F), AC or WQ 

Testing Temperature, K (F) 297 (75) 77 (-320) 

Fatigue, Axial Loading 

Sfg at 105 cycles, MN/m2(k$i) 
Loading frequency Hz 
with R = -1 and Kt = 1 
No of SN Curves (No of Heats) 

Ratk) Sfg/TUS at 10^ cycles 

S|M at 106 cycles, MN/m2(k$i) 
Loading frequency Hz 
with R =      and Kj = 
No of S-N Curves (No. of Heats) 

Ratio Sfj/TUS at 10^ cycles 

SN at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =  1  and Kj = 1 
No of S N Curves (No of Heats) 

Ratio S^j/TUS at 10^ cycles 

Fatigue, Flexural Loading 

SN at 105 cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and K^ = 
No of SN Curves (No. of Heats) 

Ratio Sfg/TUS at 10^ cycles 

S;,! at 106 cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kj = 
No. of S N Curves (No of Heats) 

Ratio SN/TUS at 10^ cycles 

SN at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kj = 
No. of SN Curves (No. of Heats) 

Ratk) SN/TUS at 10^ cycles 

365 (53) 455 (66) 

255 (37) 360 (52) 

Raferancat:  92996 

4G '.< 

7.1.12(11/76) 

IMMMMMMiUi ttm^t^b^KMmtaimititiiMmmm ...■■., „.„..- »,- 

http://www.abbottaerospace.com/technical-library


■':"HWtirTnw!illilllHWi Tiiriiiii I wniiiiHiiMirmii— w ipiiinw—inipnil'.-ill -  'n. l^f'iM 

9Ni Ste^l 
Sheet 

TABLE 7.1.1-ME3 

Alloy Designation:        9Ni Steel 

Specification: ASTM A353 
Form: Sheet 
Thickness, cm (in.): 0-"» "> » 319 (0.040 to 0.125) 
Condition: Double normalized at 1175 K (1660 F) and 1060 K (1450 F) and tamperwl at 840 K (1050 F| 

o 

Testing Temperature. K (F) 297      (75) 77         (320) 20        (-423) 4             (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksil                   Avg 
Mm 

SlJ   Devidtion 

882       (128) 1190    (172) 1503    (218) 1590      (231) 

TVS, MN/m2 (ksi)                    Avg 
Min 

Sid   Deviation 

558       (81.0) 1010    (146) 1096    (159) 1430      (20R) 

Elong, percent                          Avg 
Mm 

17.3 29.6 11.5 21.2 

RA, percent                              Avg 
Mm 

No  of Spec. (No. of Hejts) (1) 

66.8 

1 (1) 

59.1 

1 

E. GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        M.n 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
Kj =                                            Min 
No. of Spec  (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

Eking, percent                          Avg 
Mm 

RA, percent                                Avg 
Mm 

No of Spec  (No of Heats; 

E. GN/m2(106psi)                  Avg 
Mm 

No  of Spec. (No. of Heats) 

Poision's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                      Mm 
No  of Spec   (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, -                                         Mm 
No of Spec  (No of Heats) 

References:     49048,91494 
7.1.1-3(11/76) M\ 
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TABLE 7.1.1-ME4 

9Ni Steel 
Sheet 

Alloy Designation:       9Ni Steel 

Specification: ASTM A353 
Form: Sheet 
Thickness, cm (in.): 0.100 to 0.319 (0.040 to 0.126) 
Condition: Double normalised at 1175 K (1650 F) and 1060 K (1450 F) and tempered at 840 K (1050 F) 

Testing Temperature, K (F) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 

No ot Spec. iNo  ot Heassl 

Ec, GN/m2(106psi) 

No of Spec. iNo ot Heats) 

Compression, Transverse 

CYS, MN'm2 (ksi) 

Avg 
Mm 

Avg 
Min 

'-..■   j' ipei.   ',\>j  ot Heats) 

Ec. GN/m2(106psi) 

No  of Spec  INo. ot Heats) 

Shearta) 

SUS, MN/m- (ksi) 

No ot Spec. (No  ot Heats) 

G, GN/m2(106psi) 

No  ot Sc«C- (No ot Heats) 

Impact, Charpy V 

Long., Nm(ft lb) 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

No  ot Spec  (No of Heats) 

Trans., Nm(ft lb) 

No ot Spec   INo of Heats) 

Fracture Toughness^b) 

K|cMN/m3/2(k$ij'in.) 

Orientation    T - L 
No  of Spec. INo  ot HeatsI 

Avg 
Mm 

Avg 
Mm 

K|E. MN/m3/2(kiiyin.) Avg 
(From PTSC spec )l      -      )Mm 
No  of Spec. iNo of Heats) 

References;   91494 

297 (75) (-452) 

Q 

87 (73) 

(a) Indicate specimen design and onentatksn for shear specimens: 
(b) Indicate specimen design for K|j data: 

.lG.i< 

7 1 14(11/76) 
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TABLE 7.1.1-MES 

o 
Alloy Dai^ation:     9Ni Steel 

Specification: ASTM A353 
Form; Sheet 
Thickness, cm (in.I. 0.100 to 0.319 (0.040 to 0.125) 
Condition: Double normalized at 1175 K (1650 F), and 1060 K (1450 F), and tempered at 840 K (1050 F) 

Testing Temparafure, K (F) 297 (75) 195    (108) 77      (-320) 20 (-423) 

Fatigue, Axial Loading 

Sfj at 105 cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and K, - 
No at S N Curves (No of Heats) 

Ratio Sfo/TUS at 10^ cycles 

SM at 106 cycles, MN/m2(ksi) 
Loading frequency Hz 
•Kith R =      and K, = 
No   , : S N Ci.:vtt iNi)   ot ^ edtsl 

Ratio S(M/TUS at 10^ cycles 

S)sj at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =       and K^ = 
IMo Ot S N Curves (No ot Heatsi 

Ratio S|M/TUS at 10^ cycles 

Fatigue, Flexural Loading 

S(v| at 105 cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =-1 and Kj = 3.1 
No ot S N Corves (No. of Heatsi 

SM at 105 cycles, MN/m2(ksi) 
Loading frequency Hz 
with R = -1  and Kt = 3.1 
No of S N Curves (No ot Heats) 

Sfj at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kj = 
No of S N Curves (No ol Heats) 

Ratio Sfg/TUS at 10^ cycles 

407   (59) 

(I) 

255   (37) 

448 (65) 

(1) 

317 (46) 

448  (65) 

255  (37) 

400  (581 

(1) 

255  (37) 

II) 0) 

References: 49048 

u 
•)[((>'• »'- 
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1 
Alloy Designation- 

Specification: 
Form: 
Thickness, cm (in): 
Condition: 

TABLE 7.1.1 ME6 
9Ni Sisel 
Plate 

9Ni Steel 

A553-I 
Plate 
0.635 to 1.269 (0, 
1075 K (1475 F), 

xJ 
250 to 0.499) 
WQ, 840 K (1050 F), AC or WQ 

Testing Temperature, K (F) 297 (75) 77 (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Std  Deviation 

779 (113) 
765 ( n1) 

1172(170) 

1158(168) 

TVS, MN/m2 (ksi)                    Avg 
Min 

StJ   Devidt.on 

731 (106) 
724 (105) 

972 (141) 

Elong, percent                            Avg 21 

RA. percent                                Avg 

No  ot Spec. (No ot Heats) 2(2) 2(2) 

E, GN/m2|106psi)                  Avg 
Mm 

No. of Spec  INo. ot Heals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No  ot Spec   iNo  of Heats) 

NTS, UN/m2 (ksi)                   Avg 
K, =                                         Mm 
N'l  ot Sper   ItMo  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Devtalion 

TYS, IVIN/m2 (ksi)                     Avg 
Mm 

Std. Deviation 

Elong, percent                            Avg 
Min 

RA, percent                                Avg 
Mm 

No of Spec  (No. of Heats) 

E, GN/m2(10<'psi)                  Avg 
Mm 

No of Spec. INo of Heats) 

Poinon's Hatio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No  of Spec   (No of Heatsi 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No  0' ijpi.f   iNo  of Heats) 

Htftrances:   88112.92996 
7 1.16(11/76) 
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TABLE 7.1.1*IE7 

O 
Alloy Designation: 

Specification'. 
Form: 
Thickness, cm (in.): 
Condition: 

9Ni Steel 

A353 
Plate 
0.635 to 1.269 (0.250 to 0.499) 
Double   normalized at 1175 K (1650 F) and 1060 K (1450 F) and tempered at 840 K (1050 F) 

Testing Temperature. K (F) 297 (75) 77 (320) 4 (452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 

Std  Deviation 

738 (107) 
724 (105) 

1164 (169) 1594 (231) 

TYS, MN/m2 (ksi)                    A«g 
Min 

Std  Deviation 

634 (92.0) 
617 (89.5) 

847 (123) 1434 (208) 

Elong, peri%nt                          A»g 
Mm 

35.8 -- 21.2 

RA. percent                              Avg 
Mm 

No  of Spec. (No  of Hedts) 2(2) 1 

59.1 

1 

E. GN/m2 (106 psi)                  Avg 
Mm 

No  of Spec   (No. of f-leats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kf =                                            Mm 
No of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
Kj =                                         Mm 
No. of Spec   (No of HeatsI 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Dentation 

TYS, MN/m2 (ksi)                     Avg 
Mm 

Std. Deviatf 

Etong, percent                            Avg 
Mm 

RA, percent                             Avg 
Min 

No  of Spec   (No  of Heats) 

E, GN/m2 (loCpsi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt -                                         Mm 
No  of Spec   (No of Heats) 

NTS, MN/m2 (kii)                    Avg 
K, -                                         Mm 
rto of Spec  (No of Heats) 

Ref«r«nr«,    92996. 94197 
7.1.1 7(11/76) •u >.-»• 
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lABLE 7.1.1 ME8 

9Ni Steel 
Plate 

Alloy Designation:       9Ni Steel 

Specification: ASTM a553 I 
Form: Plate 
Thickness, cm (in.): 0.635 to 1.269 (0.250 to 0,499) 
Condition: 1075 K (1475 F), WQ; 840 K (1050 F), AC or WQ 

u 

Testing Temperature, K (F) 297 (75) 77 1-320) 

Compression, Longitudinal 

CYS. MN/m2 (ksi) Avg 
Mm 

No  ot Spec. (No, ot Heats) 

Ec,GN/m2(106psi) Avg 
Mm 

No  ot Spe,    iNo  ot Heat.s) 

Compression. Transverse 

CYS, MN/m2 (ksi) 

No. of Spec  I No  01 Heats) 

Ec, GN/m2(106psi) 

No  of Spec  (No. of Heats) 

Shear<3) 

SUS, MN/m2 (ksi) 

No  of biii'i    (No  of Heats) 

G, GN/m2(106psi) 

No  ot Sppr   (No  of Heats) 

Impact, Charpv V 

Long., Nm(ft lb) 

Avg 
IVIiii 

Avg 
IVlin 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

No  of Spec  (No ot Heats) 

Trans., Nm(ftlb) Avg 
Mm 

No. of Spec. (No  of Heats) 

Fracture Toughness^"' 

K|ciVIN/in3'2(ksij'in.) 

Orientation 
No of Spec  (No  of Heats) 

Avg 
Mm 

K|E, MN/m3/2(ksi/in.) Avg 
(f^fom PTSC spec H      -     )Mm 

No of Spec  (No of Heats) 

References:   41531 

115 
100 
9 

89,5 
80 
9 

(85.1) 
(77) 
(1) 

(66.3) 
(59) 
(1) 

52.3 (38,7) 
43 (32) 
9 (1) 

42,9 (31.8) 
35 (26) 
9 (1) 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Irxlicate specimen design for K\Q data: 

Ui:i 
7 118 (11/76) 
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TABLE 7.1.1 ME9 
9Ni Steei 

PlateWeld Metal 

Alloy Designation:        Mi Steal (Weld Metal) 

Specification: ASTM A553 I 
Form: Plata-MIG Wolded, Inco Weld A covered elactroile 
Thickness, cm (in.): 0.635 to 1.269 (0.250 to 0.499) 
Condition: Plate 107S K (1475 F), WQ: 840 K (1050 F). AC or WQ; welded; tested as welded 

Testing Temperature, K (F) 

u 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Ayg 

No  of Spec. (No  ot Heats) 

Ec. GN/m2(106ps() Avg 
Mm 

No )l S(u-c   (No  ot Healsl 

Compression, Transverse 

CYJ, MN/m2 (ksi) 

No ot Spec  (No  of Heats) 

Ec, GN/m2(106p$i) 

Avg 
Mni 

297 (75) 

Avg 
fVlill 

No  of Spec   (No  of Heats) 

Shear'a) 

SUS, MN/m2 (k:./ Avg 
fVlin 

No  ot Spec. (No. of Heats) 

G, GN/m2(106p$i( 

No  of Spec  (No  ot Heats) 

Impact, Charpy V 

Long.. Nm(ft lb) 

No  of Spec. (No. of Heats) 

Trans., Nm(ft-lb) 

No of Spec. (No. of Heats) 

Avg 
Mm 

Avg 

Avg 
Mm 

Fracture Toughness!*'' 

K|cMN/m3/2(ksiyin.) Avg 
Mm 

Orientation       - 
No. of Spec. (No  of Heats) 

K(e, MN/m3/2(i„i/jn.) Avg 

(From PTSC spec.)(     -     )Mm 
No. of Spec. (No. ot Heats) 

References:   90537 

77 (-320) 

58.1       (43.0)' 

>1 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for K\c data: 

'      A corresponding average CharpyV impact value of 48.6 Nm (36.0 ft-lb) was measured for stress-relieved speciments of the 

same type. 

•]?*<< 
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TABLE 7,1.1ME10 
9Ni Steel 

Plate Weld Metal 

Alloy Designation.'      9Ni Steel (Weld Metal) 

Specification: ASTM A553 I 

Fori.i: Plate Pulse MIG Welded,Inconel 92 filler alloy 

Thickness, cm tin.): 0,635 to 1,269 (0.250 to 0.499) 
Condition: Plate 1075 K (1475 F), WQ; 840 K (1050 F), AC or WQ; Welded; tested as welded 

sJ 

Testing Temperature, K (F) 297 (75) 77           (320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
M.'M 

StcJ   Devijiion 

TYS, MN/m2 (ksi)                     Avg 

Sul   Uuvidtiun 

Etong, percent                            Avg 

RA, percent                                Avg 

No  of Spei-   (No. ot Hf.iisl 

E, GN/m2 (106 psi)                  Avg 
Mm 

No  of Spec   (No. ul Hedlsl 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                     Avg 
K, -^                                         .VI.1, 
No  ot Spue   (No  of He,us> 

NTS, MN/m2 (ksi)                    Avg 
K, =                                                Mm 
Nio   ..• '.[«■.    iNo   ot Heats) 

Tension, Transverse 

TUS, MIM/m2 (ksi)                    Avg 
M.ii 

Stcl  Deviation 

718.4     (104,2 
699 1      (101.4 

885,3   (128.4) 

TYS, MN/m'2 (ksi)                     Avg 
Mm 

Std. Deviation 

Elong, percent                            Avg 
Mm 

RA, percent                                Avg 
Mm 

No  ot Spec   INo, of Heals) 2             (1) 1 

E, GN/m2 (106 ps()                  Avg 
Mm 

No of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No of Spec. (No o< Heals) 

NTS, MN'm2 (ksi)                    Avg 
K, -                                         Mm 
No  of Spec   INo  of Heats) 

o 

References:   88112 

1?; 7 11 10(11/76) 
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TABLE 7.1.1 ME11 

9Ni Steel 
l»late Weld Metal 

Alloy Designation:      9Ni Steel (Weld Metal) 

^-^                Specification;              ASTM A5531 

i    1                Form:                           Plate-shielded VIG welded, Incoweld 8 filler alloy 

Thickness, cm (in.):     0.635 to 1.269 (0.250 to 0.499) 
Condition:                     Plate 1075 K (1475 F), WQ; 840 K (1050 F), AC or WQ, welded tested as welded 

Testing Temperature, K (F) 297 (75) 77          (320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     A»g 

StiJ   Devi:itiun 

TVS, MN/m2 (ksu                    A»g 
Min 

Sid   Devidlion 

Elong, percent                            Avg 
Min 

RA, percent                              Awg 
Mm 

N(l   !■! Sp«_   (No   ol  H.sitsI 

E. GN/m2 (106psi)                  Avg 
Mifi 

No of Soet  (No ot Hoats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m^ (ksi)                    Avg 
Kj =                                            Mm 
No. of Spec   !No. of Hoats) 

NTS, MN/m2 (ksi)                    Avg 
Kj =                                            Min 
No  of Spec. (No  of Healsl 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Devtdiion 

718.4     (104,2 
690.9      (100.2 

919.1    (133.3) 
8963   (130.0) 

TVS. MN/m2 (ksi)                   Avg 
Mm 

Std. Devialion 

Etong, percent                          Avg 
Mm 

RA, percent                             Avg 
Min 

No, of Spec  (No. of Heats) 2             (1) :-           (1) 

E, GN/m2 (106 pii)                 Avg 
Mm 

No  of Spec  (No  of HeatsI 

Poison's Ratio 

Work Hardening Coef 

NTS, MN/m^ (k>i|                    Avg 
K, -                                         Mm 
No of Spec  (No of HeatsI 

NTS, MN/m2 (kti)                    Avg 
K, -                                         Mm 
No  ol Spec   iNo  of Heats) 

References:   88112 
7.1.111 n^r 76) •I": ?..< 
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TABLE 7.1.1 ME12 
9Ni Steel 
PM* 

Alloy Designation:       9Ni Steel 

Specification: ASTM A353 
Form: Plate 
Thickness, cm (in.): 0.635 to 1.269 (0.250 to 0.499) 
Condition: Double normalized at 1175 K (1650 F) and 1060 K (1450 F) and tempered at 840 K (1050 F) 

Testing Temperature, K (F) 297 (75) 77 (320) 

Compression, Longitudinal 

CYS. MN/m2 (ksi) Avg 

No of Spei-  (No  of Heaisi 

Ec. GN/m2 (loSpsil 

No ol Spet.  (No ot Heats 

Compression. Transverse 

CYS, MN/m2 (ksi) 

N.) Ill sp,., iNji, .1 H.MK 

EG, GN/m2 (10^ psi) 

No of Spec (No. ol Heals) 

Shearta) 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

SUS, IVI^/m2 (ksij Avg 
Mm 

No  ot Spec-   INo Dt Heals) 

G.GN/m2(106psi( Avg 
Mm 

No  ol Spec   (No of Heats) 

Impact, Ch'rpv V 

Long., Nm(ft lb) Avg 109 (80.8) 
Mm 106 (78) 

N(J   ot S[HK.   (No ol HfJts) 6 (1) 

Trans., Nm(ft lb) Avg 91.4 (67.51 
Min 85 (63) 

No  of Spec   (No ot Heils) 6 ID 

Fracture Toughness""' 

K|c MN/m3/2(ksij in.)             Avg 
M,n 

Onentdtion 
No of Spec. (No. of Heats) 

K|E. MN/m3/2(ksi.fin.) Avg 
(From PTSC spec.X       -      IMm 
No, of Spec (No. of Heats) 

References:   41531 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for Kg,; data: 

45.6 (33.7) 
37 (27) 
6 (1) 

37.6 (27.8) 
32 (24) 

6 (1) 

•17 •;< 
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TABLE 7.1.1 ME13 

9Ni Steel 
PlateWeld Metal 

Alloy OesignatiCHi:       gNi Steel {Weld Metal) 

o Specification: ASTM A353 
Form: Plate-MIG welded, Incoweld A covered electrode 
Thickness, cm (in.):      0.635 to 1.269 (0.250 to 0.499) 
Condition: Plate, Double Normalized at 1175 K (1650 F) and 1060 K (1450 F) and tempered at 840 K (1050 F); welded; 

tested as welded 

Testing Temperature, K (F) 297 (75) 77 (320) 

Compression, Longitudinal 

CYS, MN/m2 (ksil Avg 

No  of S()n.   (No  of Heats) 

Ec, GN/m2(106psi) 

No  of Spec   (No  of HedlS/ 

Compression, Transverse 

CYS, MN/m2 (ksi) 

Avg 
l\/lin 

Avg 
MiM 

No of Spec (No of HfdtsI 

Ec.GN/m2(106psi) 

No of Spec (No of Hedlbl 

Shear'at 

Avg 
Mm 

SUS. MN/m2 (ksi) Avg 
Mjn 

No  of Spec. (No  of HeatsI 

G, GN/m2(106psi) Avg 
Min 

No  of Spec  (No. of HeatsI 

Impact, CharpY V 

Long., Nm(ftlb) Avg 
Mm 

No   of Spe(,   (No   of Heats) 

Trans., Nm(ft lb) Avg 
Mm 

No  of Spe<.   (No- ol HeatsI 

Fracture Toughness"*' 

Kic MN/m3/2(ksw in.) Avg 
Mm 

Ofpeniation 
No of Spec, (No. of Heats) 

K|E, MN/m3/2(k,j/jn.) Avg 

(From RISC spec.)( )Min 
No. of Spec. (No. of Heats) 

References:   90537 

47.9      (35.5)- 

>1 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for K\^ data: 
•       A corresponding averages Charpy V impact value of 59.4 Nm (44.0 ft lb) was measured for (tress-relieved specimens of the 

same type. 

•17 
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TABLE 7.1.1 ME14 

9Ni Steel 
Plate 

Alloy Designation: 9Ni Steel 

Specification.' 

Form: 

Thickness, cm (in.); 
Condrtion: 

A553I 
Plate 
1.270 to 2.540 (0.500 to l.OOOj 
1075 K (1475 F), WQ. 840 K (1050 F), AC or WQ 

Testing Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) Avg 772 (112) 
Mil. 710 1103) 

Sid   Devidliori 31,5(4.57) 

TVS. MN/m2 (ksi) Avg 710 (103) 
MHI 590 (86.11 

SI.I   D.'vi.ttii.iri 38.6 (5.601 

Elong, percent A»g 28.0 
Mir, 20.0 

RA. percent Avg 66.7 
Mai 49.0 

No  ot Spec   (No Ot Hodis) 39(7) 

E, GN/m2 (106 ps,) Avg 
Mm 

No  of Spec. <No  of Heals) 

Poisson's Ratio 

Work Hardening Coef 

I\;TS, MN/m'^ Iksi) 

Kt = 
No   ol Sp>-i:   iNo   ot Hcdts) 

NTS, MN/m2 (ksi) 

Kt = 
N"    >• S.".-      Nil   ot He,3ts) 

Tension, Transverse 

Avg 
Mm 

Avg 
Min 

TUS, IVIN/m2 (ksi) Avg 

Stcl   Deviation 

TVS, MN/m2 (ksi) Avg 
Mm 

StJ. Deviaiion 

Elong, percent Avg 
Mm 

RA, percent Avg 
Mm 

No of Spec  (No. of Heats) 

E, GN/m2 (lO^psi) Avg 
Mm 

No of Spec   (No  of HeatsI 

Poisson's Ratio 

Work Hardening Coef 

NTS, IV1N/m2 (kii) 

Kt 
No  ot Spec  INo of Heats) 

NTS  MN/m2 (ksi) 

No  '/• Spec   ^No  ot MpatsJ 

ReferencM:   76974, 92996 

Avg 
Mm 

Avg 
Mm 

297 (75) 173 (-150) 

917 (133) 

834 (121) 

17.9 

43.9 

4(2) 

123 (•240) 

972 (141) 

862 (125) 

17.9 

42.3 

4(21 

77 (320) 

1151       (167) 
1062       (154) 
57 (8.3) 

986 (143) 
841 1122) 

82.1        (11.9) 

24.4 
20.4 

37.6 

12(5) 

u 

f\*' 
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o 
Alloy Designation: 

TABLE 7.1.1ME15 
9Ni Steel 
Plate 

9Ni Steel 

Specification: 
Form: 
Thicfcneu, cm (in.): 
Condition: 

A5B3 I 
Plate 
1.270 to 2.540 (0.500 to 1.000) 
1075 K (1475 F), WQ, 840 K (1060 F), AC or WQ 

Testing Temperature, K (F) 297 (75) 77 (-320) 

U/ 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Min 

Mo  ol Spec   (No  of Hedlsl 

Ec,GN/m2(106psi Avg 
Min 

No  ot Spei.   (No ol He,)t>il 

Compression, Transverse 

CYS, MN/m2 (ksi) Avg 
Mm 

No  ot Spec   (No. of Hedts) 

Ec,GN/m2(106psi) Avg 
Mm 

No  ot Spec   (No ol Merits) 

Shear'a) 

SUS, MN/m2 (ksi) Avg 
Mm 

No  ot Spec    (No ot Hedts) 

G.GN/m2(106psi) Avg 
Mm 

No  of Spec, (No. ot Heats) 

Impact, CharpY V 

Long.. Nm(ft'lb)                       Avg 153 
Min 

No ol Spec  (No  ot Heats) 1 

Trans., Nm(ft lb)                      Avg 107 
Mm 

No  of Spec   (No  ol Heats) 1 

F'acture Toughness"'' 

(113) 

(79) 

71.4 (52.9) 
39.3 (291 
12 15) 

34.3 (25.4) 
30 (22) 
7 (2) 

K|cMN/m3/2(ksi/,n.) Avg 
Mm 

Orientation        - 
No of Spec  (No. of Heats) 

KiE, MN/m3/2(k,i/in.) Avg 
(From PTSC spec.)(      -     )Min 
No. ot Spec   (No of Heats) 

References:   41531,92996,96686,96700 

(a) Irxjicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for K|,; data: 

71 1 15(11/76) 
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Alloy Designation: 

TABLE 7.1.1 ME16 
9Ni Steel 
Plate 

SNi Steel 

Specification: 

Form; 

Thickness, cm (in.): 
Condition: 

A 353 
Plate 
1.270 to 2.540 (0.500 to 1.000) 
Double normalized at 1175 K (1650 F) and 1060 K (1450 F) and tempered at 840 K (1050 F) 

Testing Temperature, K (F) 297 (75) 173 (-150) 123 1-240) 77 (320) 20 (-423) 

Tension, Longitudinal 

TUB, MN/m2 (ksi) 

Std n^viJlion 

TVS. MN/m2 (ksi) 

Sill [levMtiori 

Elong, percent 

RA, percent 

\>'  . ; -icr,   (Ni. 1.: Hi!,itsi 

E, GN/m2 (106 psi) 

N,,   .,! SfHX   iNo  of H(«!s) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) A»g 
K| = 6.4 Mai 
No  of Spur   (No  of Hedts) 

NTS, MN/m2 (ksi) Avg 
K^ = Min 
No. ol Spec:   (No  of HedtsI 

Tension, Transverse 

Avg 
MIN 

Avg 
Mm 

Avg 
Mdi 

Avg 
Mil, 

Avg 
Mm 

TUS, MN/m2 (ksi) 

Sill   iJO'.Mtion 

Avg 
Mm 

TYS, MN/m2 (ksi) 

Stil   D.'v.dtion 

Avg 
Mm 

Elong, percent Avg 
Mm 

RA, percent 

No  of Spec   'No, o' 

Avg 
Mm 

Heals) 

E, GN/m2(106p$i) 

No  of Spec   (No  of 

Avg 
Min 

Heals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (kii) Avg 
Kx = Mm 
No  of Snec   (No of Hent;) 

NTS. MN//n2 (ksi) Avg 
K, = Mm 
No of Spec   (No ol Hea's) 

References;   64373,76974,92996 

772 (112) 
710 (103) 
35.8      (4.90) 

624       (90.5) 
498 (72.2) 
52.8      (7,66) 

29.1 
23.0 

68.8 
640 

16 (71 

945       (137) 
938       (136) 
5 (1) 

906.7    (131.5) 

782.6   (113.5) 

16.9 

C9.7 

4 (2) 

979 

834 

(142) 

(121) 

1179       (171) 
1089       (158) 

945 
793 

(137) 
(115) 

16.9 

61.0 

4 (2) 

23.3 
18.3 

56.0 

11 (4) 

1390       (202) 
1330       (193) 

1210      (175) 
1140       (166) 

18.0 
9 

39.6 
7 

(1) 

1310       (190) 
1210       (176) 
5 (1) 

^7;'' 7 1 1 16 (11/76) 
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3 Alloy Designation: 

9Ni Steel 
TABLE 7.1.1-ME17 

9Ni Steel 

Specification; 
Form: 
Thicknejs. cm (in): 
Condition: 

A353 
Plate 
1.270 to 2.540 (0.500 to 1.000) 
Double normalized at 1175 K (1650 P) and 1060 K (1450 F) and tempered at 840 K (1050 Fl 

Testing Temperature, K (F) 297 (75) 163 (165) 77 (-320) 

J 

Compression, Longitudinal 

CYS. MN/m2 (k.i) Avg 

No  of Spec- iNo  of Heals) 

Ec. GN/m2(106psi) Avg 
Min 

No  of Spec, (No  of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No  of Spec   (No of Heats) 

Ec, GN/m2(106psi) 

No  of Spec   INo  of Heats) 

Shearia) 

SUS, MN/m2 (ksil 

No  of Spec. (No. of Heats! 

G,GN/m2(106psi) 

No   of Spec   (No   of Heats) 

Impact, CharpY V 

Long., Nm(ft lb) 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
fVIm 

Avg 
Mm 

No. of Spec. (No  of Heats) 

Trans., Nm(ftlb) Avg 
Mm 

No  of Spec   (No  of Heats) 

Fracture Toughness^^l 

K|cMN/m3/2(ksi/jn.) Avg 

Orientation 
No of Spec. (No. of Heats) 

K|E, MN/m3/2(k$iyin.) Avg 
(From PTSC spec.H      -      |V„.i 
No. of Spec. (No. of Heats) 

Refereiices:   41531,91978.92996 

157       (116) 

1 

130      (95) 
1 

(55) 47.1 
36.6 
8 

41 
1 

(34.9) 
(27.0) 
(5) 

(30) 

(a) Indicate specimen design and orientatran for shear specimens: 
(b) Indicate specimen design for K|c data: 

4VS< 
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TABLE7.1.1MR18 
9Ni StMl 
Plate 

1 
Alloy Designation:     SNI Steel 

Specilication: ASTM AS53-I 
Form: Plate 
Thickness, cm (in.i: 1.270 to 2.540 (0.500 to 1.000) 
Condition: 1075 K (1475 F), WQ; 840 K (1050 F), AC or WQ 

o 
Testing Temperature, K (F) 297 (75) 77           (.3201 

Fatigue, Flexural Loading 

SN at IQS cycles, MN/m2(k$i) 
Loading frequency            Hj 
with R =       and Kj = 
.\lO     11 S i\ C..".fb :i\0   O! Hf;dls) 

Ratio Sfj/TUS at 10^ cycles 

SN at }(fi cycles, MN/m2(ksi) 
Loading frequency   60.   Hz 
with R =   1 dnd Kt=   1 
No o( S-N Curves INo oi H&.'ii) 

539       (78.2) 

1 

613         (88.9) 

1 

Ratio Sfg/TUS at 10^ cycles 0.66 0.75 

SN at 10^ cycles, MN/m2(ksi) 
Loading frequency   60.    Hz 
with R =   1 and K, =  1 
No of 5, N Curves (No ot Heats) 

495       (71.8) 

1 

Ratio S|\j/TUS at 10^ cycles 0.61 

Fatigue, Flexural Loading 

S(y at 105 cycles, (VlN/m2(ksi) 
Loading frequency            Hz 
with R =      and K, = 
No 0' S N Curves (No ot Heats) 

Ratio Sfj/TUS at 10^ cycles 

SM at 10° cycles, MN/m2(ksi) 
Loading frequency 60.     Hz 
with R = -1 and K, =  7.1 
No  of SN Curves (No of Heats) 

225       (32.7) 

1 

402         (58.3) 

1 

Ratiu SN/TUS at ■'O^ cycles 0.28 0.49 

SN at 10^ cycles. MN/m2(ksi) 
Loading frequency   60.   Hz 
with R =    1 and K, =   7.1 
No of 5-N Curves (No of Heats) 

221       (32.0) 

1 

Ratio SN/TUS at 10^ cycles 0.27 

References:    76974 

u 

47.'^< 

I HI I   liiiaiaamtu^M 
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TABLE 7.1.1 ME19 
9Ni Staol 
Plau 

Alloy OoMPMion:     9Ni Staal 

Specification: ASTM A353 
Form: Plate 
Thicknea, cm (in.): 1,270 to 2.540 (0.500 to 1.000) 
Condition: Double normalized at 1175 K (1650 F) and 1060 K (1450 F) and tempered at 840 K (1050 F) 

Testing Temperature, K (F) 297 (75) 77           (320) 

Fatigue, Flexural Loading 

SN at 105 cycles, MN/m2(ks)) 
Loadir^ frequency            Hz 
with R =      and Kf = 
No ot S N Curves (No ot Heats) 

Ratio Spj/TUS at 10^ cycles 

SN at 10^ cycles. MN/m2(ksi) 
Loading frequency   60.   Hz 
with R =   1 and K, =     1 
No ot S N Curv.-i (No ot Hedis) 

578      (83.9) 

1 

608         (88.2) 

1 

Ratio Sfj/TUS at 10^ cycles 0.70 0.74 

SN at 10^ cycles, MN/m2(kji) 
Loading frequency   60.   Hz 
with R =    1 and K, =     1 
No  ot S-N Curves (No of KTatsI 

544      (78.9) 

1 

Ratio SN/TUS at 10^ cycles 0.66 

Fatigue, Flexural Loading 

Sjg at 105 cycles, MN/m2(ksi) 
Loadtng frequency            Hz 
with R =      and K, = 
No. ot S N Curves (No. ot Heats) 

Ratk> Sfg/TUS at 10^ cycles 

SN at 106 cycles, MN/m2(k$i) 
Loading frequency     60. Hz 
with R =    1 and K, =   7.1 
No of SN Curves (No of Heats) 

245       (35.6) 

1 

466         (67.6) 

1 

Ratio SN/TUS at 10^ cycles 0.30 0.57 

SN at 10^ cycles, MN/m2(ksi) 
Loading frequency   60.   Hz 
with R =   1 and K, =    7.1 
No of SN Curves (No of He-;s) 

235       (34.1) 

1 

Ratk) SN/TUS at lO' cycle* 0.29 

s 

References:    76974 

'"♦8^.»<- 
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TABLE 7.1.1 ME20 
9Ni StMl 

Plate Weld Metal 

Allov Designation:   9Ni Steel iWeld Metal) 

Specification: ASTM A353 
Form: PlateMIG welded. Incoweld A covered electrode 
Thickness, cm Im.): 1.270 to 2.540 (0.500 to 1.000) 
Condition: Plate Double normali?ed at 1175 K (1650 F) and 1060 K (1450 F) and tempered at 840 K (1050 F); welded; 

tested as welded 

o 
Testing Temperature, K (F) 

Compression, Longitudinal 

CYS, MN/m2 (ksil Avg 
Mil 

No  of Spec. (No  of Hejis) 

F.C, GN/m2(106psi) Avg 
Mm 

No. of Spec   (No  of Heals) 

Compression. Trjnsverse 

CYS, VN/m2 (ksi) 

Ko iji Spe^ iNo oi Hedis) 

Ec.GN/m2(106psj) 

No of Spec (No of Heats) 

Shear I a) 

Avg 

Avg 
IVIin 

SUS. MN/m2 (ksi) Avg 
Mm 

No  ol Spec. (No  ot Heats) 

G,GN/m2(106psi) Avg 
Mm 

No ot Spec  iNo ot Heats) 

Impact, Charpv V 

Long., Nm(ft lb) Avg 
Mm 

No  of Spet   (No  0 Hfials) 

Trans., Nm(ft-lb) Avg 
Min 

No  of Spec  (No  of Heats) 

Fracture Toughness'^ 

K|cMN/m3/2(ksiy,n.) Avg 
Mm 

Onenldtion 
No of Sper  INo. ol Heats) 

KiE, MN/m3/2(ksi/in.) Avg 
(f-rofn PT3C spec )( )Mm 
No  of Spec. (No of Heats) 

References:   90537 

297 (75) 77 [320) 

89 
81 

(66)* 
(60) 

(a) Indicate specimen design and orientation for shear spocimans: 
(b) Indicate specimen design for K),. data: 
*      A corresponding average CharpyV impact value of 99 Nm (73 ft-lb) was measured for stress-relieved specimens. 

^Hi. 
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TABLE 7.1.1-ME21 

9N> Steal 
Pint Weld Matal 

Alloy Designation:   9Ni Steal (Weld Metal) 

Specification: ASTM A3S3 
Fonn: PlataMIG welded. Inconel 92, filler 
TIticknast, cm (in.): 1 270 to 2.540 (0.500 to 1.000) 
Condition: PlateOoubla normalized at 1175 K (1650 F) and 1060 K (1450 F) and tampered at 840 K (10SO F), welded; 

tested as welded 

Testing Temperature, K (F) 297 (75) 77 1320) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No  of Spec   (No  of Hedts) 

Ec.GN/m2(106psi) 

No  of Spec   (No  ot Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No of Spec  (No o* Heats) 

Ec.GN/m2(106psi) 

No  of Spec   (No, of Heats) 

Shear(»' 

Av9 
Min 

Avg 
Mm 

Avg 
Mm 

SUS, MN/m2 (ksi) Avg 
Mm 

No  of Spec   (No of Heatsl 

G,GN/m2(106psi) Avg 
Mm 

No  of Spec  (No of Heals) 

Impact, Charpy V 

Long., Nm(ft-lb) Avg 
Mm 

No of Spec- (No of Heats) 

Trans.. Nm(ft lb) Avg 
Min 

No  of Spec  (No ot Heats) 

Fracture Toughness""' 

K|cMN/m3/2(kji/, n.)             Avg 
Mm 

Orientation        - 
No  of Spei:   (No of Heats) 

K|E, MN/m3/2(ksiyin.) Avg 
(From PTSC spec )( )Min 
No  of Spec  (No of Heats) 

References:   90537 

134 (99)« 
130 (96) 
>1 

(a)    Indicate specimen design and orientation for shear specimens: 
lb)    Indicate specimen design for K|(. data: 
*      A corresponding average CharpyV impact value of 130 Nm (96 ftlb) was measured for stress-relieved specimens. 

'is 
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TABLE 7.1.1 ME22 
9Ni Siael 
PUM 

Alloy Omignation: 

Specification: 
Form; 
Thickness, cm (in): 
Condition: 

9Ni Steel 

A553-I 
Plate 
2.541 to 5.080 11.001 to 2.000) 
1075 K (1475 F),WQ, 840 K (1050 F). AC or WO 

o 
Testing Temperature. K (F) 297 (75) 123 (•240) 108 (265) 77           (320) 

Tension, Longitudinal 

TUS, MN/m2 |k$i)                    Avg 

Std   U<>vijtio[i 

765      (111) 
710       (103) 
30,1      (4,36) 

1007 
924 

(146) 
(134) 

1034 
965 

(150) 
1140) 

1124      (163) 
1062       (154) 

TYS, VN.'m2 (ksi)                    Avg 710       (103) 
650       (94) 
40.5     (5.87) 

910 
820 

(132) 
(119) 

924 
841 

(134) 
(122) 

1000       (145) 
940         (134) 

Elong, percent                           Avg 
Min 

25.7 
22.0 

-- -- 26.0 

RA. percent                              Avg 

No  of Spec, (No  of He.ils) 

73.5 
72.0 
15(6) 3(3) 4(4) 5(4) 

E. GN/m2(106psi)                  Avg 
Min 

No  or Spec, IMo, of Heats] 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                           Mm 
No  of Spec  (No of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No, of Spec  (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

TYS, MN/m2 (ksi)                     Avg 
Ml., 

Std   Deviation 

Elong, percent                         Avg 
Mm 

RA, percent                             Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2 (106pj()                  Avg 
Mm 

No  of Spec, (No, of Heats) 

Poitwn'i Ratio 

Work Hardening Coef 

NTS, MN/m2 (kii)                    Avg 
Kf ■»                                        Mm 
No  of Spec   (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                        Mm 
No of Spec, (No of HeatsI 

Referencm:   91978, 92996 

•i8   V 
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o Alloy Oatignation: 

TABLE 7.1.1 ME23 
9NiStMl 
Pliw 

9Ni Stael 

Spacif ication: 
Fomi: 
Thicknen, cm (in.): 
Condition: 

A553I 
Plats 
2.541 to 5.080 (1.001 to 2.000) 
1075 K (1475 F), WQ. 840 K (1050 F), AC Of WQ 

Teiting Temparature, K (F) 297 (75) 123 1-240) 108       (265) 77 (-320) 

Compfeqion, Longitudinal 

CVS, MN/m2 (ksi) A»g 
Mm 

No. ot Spec  (No. of Heats) 

Ec, GN/m2oo6pti) 

No of Spec   (No. of Heats) 

Compfatsioo, Tranwena 

Avg 
Mm 

CVS. MN/ni2 (kti) Avg 
Mm 

No of Spec  (No ot Heats) 

Ec, GN/m2 (106 psi) Avg 
Mil, 

No. of Spec. (No of Heats) 

Shearl») 

SUS. MN/nn2 (ksi) Avg 
Mm 

No. of Spec. (No of HeatsI 

G, GN/m2(106psi) Avg 
Mm 

No of Spec. (No. of Heats) 

Impact, CharpY V 

Long., Nm(ft-lb) 

No  of Spec. (No of Heats) 

Trans., Nm(ftlb) 

No  of Spec  (No of Heats) 

Fracture Toughness!*') 

K(c MN/m^^iktiJin.) 

Avg 
Mm 

Avg 
Mm 

Ayg 
Min 

Orientation        - 
No of Spec  (No of Heats) 

K|E, MN/m3/2(i„i/j„.) Avg 
(Ffom PTSC spec.X     -     )Mm 
No. of Spec  (No. of Heats) 

Raferancm:   91978,92996 

132 
127 
2 

(97.8) 
(94.1) 
(2) 

102 
70.1 
3 

(75.6) 
(51.91 
(3) 

92.5     (68.5) 
68.0     (50.4) 
4 (4) 

70.2 
49.0 
5 

(52.0) 
(36.3) 
(5) 

(a) Indicate specimen design ai>d orientatnn for shear specimens: 
(b) Indicate specimen design for K\c data: 

•18 
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Alloy Onignation: 

Specification: 

Form; 

Thickness, cm (in.): 
Condition: 

TABLE 7.1.1 ME24 
9Ni Steel 
Plate 

9Ni Steel 

A 353 
Plate 
2.541 to 5.080 (1.001 to 2.000) 
Double normalized at 1175 K (1650 F) ard 1060 K (1450 F) and tempered at 840 K (1050 Fl 

o 
Testing Temperature. K (F) 297 (75) 123 (•240) 108 (265) 77 (320) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                   Avg 
Min 

Sid  Devation 

752         (109) 
682        (98.9) 

1078 
1091 

(156) 
(151) 

1090 
1020 

(158) 
(148) 

1160 
1090 

(168) 
(158) 

TYS, MN/m2 (ksi)                   Avg 647        (93.9) 
498         (72.2) 

862 
834 

(125) 
(121) 

841 
717 

(122) 
(104) 

917 
793 

(133) 
(115) 

Elong, percent                          Avg 
Mjn 

23.7 - - - - 

RA, percent                                Avg 
Mm 

No  ot Spec   (No  of Healsl 5             (4) 2 (2) 3 (3) 

_ 

3 (2) 

E, GIM/m2 (106psi)                 Avg 
M.n 

No ot Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Min 
Nu  i)? Spec   iNu, of Hed'sl 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
.^Jo  of Spec   (No  of Heals) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std  Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Elong. percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2 (106pji)                  Avg 
Mm 

No of Spec. (No. of Heats) 

Poioon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, '                                        .M.n 
No  of Spec   (No of Heats) 

NTS, MN/ni2 (kiil                   Avg 
K, =■                                      Mm 
No  of Spec   INo  of Hpats) 

Refarencat:  91978,92996 

•1N:V 

o 
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o AllOY Designation: 9Ni Steel 

TABLE 7.T.1 ME25 

9Ni Steel 
Plate 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

A 353 
Plate 
2.541 to 5.080 (1.001 to 2.000) 
Double normalized at 1175 K (1650 F) and 1060 K (1450 F) and tempered at 840 K (1050 F) 

Testing Temperature, K (F) 297 (75) 123 (■240) 108       (265)     77 (320) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 

No. of Spec   (No  of Heatsl 

Ec. GN/m2{106p$i) 

No   of Spec   {No   of Hedts) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No of Spec   (No of Heats) 

Ec,GN/m2(106p$i) 

No  of Spec  (No, of Heats) 

Shear(a> 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

SUS, MN/m2 (ksi) 

No  of Spec. (No 

Avg 
Mm 

of Heats) 

G, GN/m2(106psi) 

No  of Spec   (No 

Avg 
Mm 

of Heats) 

Impact, Charpy V 

Long., Nm(fMb) 

No  of Spec   (No. 

Avg 
Mm 

of Heats) 

109 

1 

Trans., Nm(ft lb) 

No  of Spec. (No 

Avg 
Mm 

of Haats) 

Fracture Toughness! b) 

n.)             Avg 
Mm 

of Heats) 

K|cMN/m3/2{ksiJi 

Orientation        - 
No of Spec  (No 

(80.7) 102 (75.6) 
880        (65.2) 
2 (2) 

70.7 (52.4) 
52.0 (38.5) 
4 (4) 

53.3       (39.5) 
37.0        (27.4, 
4 (4) 

K|E, MN/m3/2(ksiJ-in.) Avg 
(From PTSC spec )(      -     )Min 
No  of Spec  (No. of Heats) 

References:   91978,92996 

(a) Indicate specimen design and orientatk>n for shear specimens: 
(b) Indicate specimen design for K|c data: 

'ib 'iOX*' 
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Alloy Designation: 

Specification: 

Form: 

Thickness, cm (in): 
Condition; 

TABLE 7.1.1 ME26 

9Ni Steel 
Plate 

9Nj SWI 

A553 I 
Plate 
Over 5.080 (2.000) 
1075 K (1475 F), WQ; 840 K (1050 F), AC or WQ 

u 

Testing Temperature, K (F) 297 (75) 108         (-265) 77         (320) 

Tension, Longitudinal 

758         (110) 
710         (103) 

1165    (169) 
1131     (164) 

TUS, MN/m2 (ksi)                    Ayg 
Mm 

Sid   Devidliori 

TVS, MN/m2 (ksi)                     Avg 

StU   Dt-'viation 

628 (91.1) 
600 187.0) 

834         (121) 869       (126) 
841       (122) 

Elong, percent                          Avg 
Mm 

31.7 
27.0 

30.0 
29.0 

RA, percent                                Avg 
Mm 

No  of Spec. (No, of Heiils) 

66.0 
5             (5) 1 6           (6) 

e, GN/m2(106psi)                  Avg 
Mm 

No of Spec. iNo. ot Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (k.-.i)                    Avg 
K, =                                            Mm 
No  ot Spec. iNo. of Hnais) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No  ot Spec   (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std, Deviation 

TVS, IVIN/m2 (kji)                   Avg 
Mm 

Std   Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                                Avg 
Mm 

No of Spec  (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec  (No. of Heats) 

NTS. MN/m^ (kti)                   Avg 
K, =                                         Mm 
No  of Sr~;   (No of Heatsl 

G 

Referencm:   91978,92996,96684 
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u Alloy Duignation: 

TABLE 7,1.1*IE27 
9NiStMl 
Plata 

9Ni Steel 

Specification: 
Form: 
Thicknea, cm (in.): 
Condition: 

A553I 
Plate 
over 5.080 (2,0001 
107b K (1475 F), WO. 840 K (1050 F), AC or WQ 

Testing Temperature, K (F) 297 (75) 108 1-265) 77 (■320) 

Compre»ion, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Min 

No  of Spec   (No  ot Heats) 

Ec.GN/m2(106psi) 

No  of Spec  (No  of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

Avg 
Mm 

Avg 
Mm 

No. of Spec  (No. of Heats) 

Ec, GN/m2 (106 psi) Avg 
Mm 

No of Spec  (No. of Heats) 

SUS, MN/m2 {ksi) Avg 
Mm 

No of Spec. (No. of Heats) 

G, GN/m2(106psi) 

No of Spec. (No. of Heats) 

Impact, Charpy V 

Avg 
Mm 

Long. 

No 

Nm(ttlb) 

of Spec   (No  0 

Avg 
Mm 

Heats) 

Trans. 

No 

Nm(ft-lb) 

of Spec   (No  of 

Avg 
Mm 

Htiats) 

Fracture Toughness^') 

J(5 KJ/m2(in.-lb/in.2) 

Orientation        — 
No of Spec. (No. of Heats) 

Avg 
Mm 

76.0 (56.3) 100 (74.4) 
66.0 (48.9) 

1 4 (4) 

430 (75.3) 
422        (73.9) 
>1 

K|E, MN/m3/2(k«ijin.) Avg 
(F.om PTSC spec.)(     -     )Mm 
No  of Spec  (No of Heats) 

neferences:   92296, 96684 

(a) Irxlicate specimen design and orientatnn for shear specimens: 
(b) Irtdicate specimen design for K|£ data: 

111      (19.4) 
76 (13.3) 
>I 

'J8,T< 
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9Ni Steel 
Bar 

TABLE 7.1.1 ME28 

Alloy Designation: 9Ni Steel 

Specification: ASTM A353 

Form: Bar 
Diameter; Up to 2.540 cm (1.000 in.) 
Condition: Double normall^ed at 1175 K (1650 F) and 1060 K (1450 F) and tempered at 840 K 'lObO F) 

u 

Testing Temperature, K (F) 297 (75) 195       (108) 77         (-320) 20         (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksil                    Avg 
Min 

Std  Deviation 

865 
8bb 

(125) 
(124) 

1010    (146) 
lOOfa     (1481 

1235    (179) 
1219     (17/1 

1509    (219) 
1501     (218) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Sid   Devialion 

816 
808 

(118) 
(IIV) 

894      (130) 
880       (128) 

1101     (160) 
1098     11'391 

1436    (208) 
1423    (206) 

Elong, percent                           Avg 
Mm 

24.2 
23 8 

25.4 
25.1 

267 
25 ' 

18.3 
135 

RA. percent                             Avg 
Mm 

No  of Spec. (No  of h-'ears} 2 

70.4 
70 3 

(1) 

67.5 
67 3 

2           {), 

60.6 
59.6 

3           (1) 

47.8 
369 

3           il) 

E, GN/m2 (loSpsil                  Avg 
Mm 

No of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MNIm^ (ksi)                    Avg 
Kf =                                        Min 
No. of Spec, (No, of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                           Mm 
No of Spec, (No. of Heats) 

References:   54986 

■'ib.i' 
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o 
TABLE 7.1.1 ME29 

9Ni Steel 
Forgingi 

Alloy Designation:      9Ni Steel 

Specification: ASTM A553 I 
Form: Forgings 
Thickness, cm (in.): Over 5.080 (2.000) 
Condition: 1075 K (1475 F), WQ,840 K (1050 F), ACor WQ 

Testiiig Temperature. K (F) 297 (75) 123         (240) 108        (265) 77        (-320) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                    Avg 
Min 

Std   Deviation 

770         (112) 1060       (154) 1090      (158) 1210    (176) 

TVS, MN/m2 (kji)                    Avg 
Min 

Sid  Deviation 

650         (94) 770         (112) 800        (116) 920       (133) 

Elong, percent                           Avg 
Mm 

RA. percent                             Avg 
Mm 

No. of Spec  (No. of Heats) 

E. GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

INoik Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, =                                           Mm 
No. of Spec. (No. of Heats) 

NTS, IVIN/m^ (ksi)                   Avg 
K, =                                        Mm 
No  of Spec. (No  of Heats) 

Tension, Transverse 

TUS. MN/m2 (ksi)                   Avg 
Min 

Std   Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Etong. percent                          Avg 
Mm 

RA. percent                             Avg 
Mm 

No. of Spec  (No. of Heats) 

E. GN/m2 (10^ psi)                Avg 
Min 

No of Spec  (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
Kt -                                      Min 
No. of Spec   (No. of Heats) 

NTS. MN/m2 (kli)                    Avg 
K, =                                      Mm 
No. of Spec. (No of Heats) 

I 

References:   91978 'VJ\i< 
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Alioy Designation:       9Ni Steel 

TABLE 7.1.1 ME30 

9NI Steel 
Fofgingi 

Specification: ASTM A553-I 
Form: Forgings 
Thickness, cm (in.); Over 5.080 (2.000) 
Condition: 1075 K (1475 F). WQ; 840 K (1050 F), AC or WQ 

u 

Testing TempCt-ature, K (F) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No. of Spec. (No of Heats) 

Ec, GN/m2(106psi) 

No. of Spec   (No. of Heals) 

Compiession. Transverse 

CYS, MN/m2 (ksi) 

No ot Spec (No of Heats) 

Ec, GN/m2(106p$i) 

No ot Spec. (No. ot Heats) 

Shear(a) 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

SUS, MN/m2 (kji) Avg 
Mm 

No. of Spec. (No of Heats) 

C,GN/m2(106psi) Avg 
Mm 

No  of Spec   (No of Heats) 

Impact, Charpy V 

Long., Nm(ftlb) Avg 
Mm 

No. of Spec  (No ot Heats) 

Trans., Nm(ftlb) Avg 
Mm 

No  of Spec   (No of Heats) 

Fracture Toughness""' 

K|(;MN/m3/2(|(jj/j„,)             Avg 

Mm 
Orientation 

No. of Spec. (No. of Heats) 

297 (751 

150 (111) 

123 (240)   108        (265) 

130 (96) 

1 

KiE, MN/m3/2(k,iyin.) Avg 
(From PTSC spec.H     -     )Mm 
No. of Spec. (No. of Heats) 

References:   91978 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for Kj^ data: 

130 (96) 

77 (320) 

120      (89) 

1 

I i 

13 i 
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o Alloy Designation:       9Ni StMl 

TABLE 7.1.1-ME31 
9Ni Steel 
Forgings 

SiMcificMion: ASTU A353 
Fofm: Forgings 
Thickness, cm (in.): Over 5.080 (2.000) 
Condition: Double normalized at 1175 K (1650 F) and 1060 K (1450 F) and tempered at 840 K (1050 F) 

Testing Temperature, K (F) 297 (75) 108 (■265) 77 (320) 

Compression, Longitudinal 

CYS. MN/m2 (ksi) Avg 
Mm 

No. of Spec. (No of Heais) 

Ec,GN/m2(106psi) 

No. of Spec, (No, of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No of Spec, (No, of Heats) 

Ec,GN/m2(106p$i) 

No of Spec, (No. of Heats) 

Shear''' 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

SUS, MN/m2 (ksi) 

No, of Spec, (No 

Avg 
Mm 

of Heats) 

G,GN/m2(106psi) 

No  0' Spec. (No, 

Avg 
Mm 

of Heats) 

Impact, Charpy V 

Long., Nmlft-lb) 

Nr, of Spec, (No 

Avg 
Mm 

of Heats) 

Trans., Nm(ft-lb) 

No of Spec. (No, 

Avg 
Mm 

of Heats) 

Fracture Toughness"*' 

KicMN/m3/2(ksi/in.)             Avg 
Mm 

Orientation 
No, of Spec. (No, of Heats) 

K|E. MN/m3/2(ksi/in.) Avg 
(From PTSC spec.)(     -     )Mm 
No, of Spec, (No, of Heats) 

References:  91978 

66 (49) 73 (99) 
— 48 (65) 

1 2 (21 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for K\c data: 

43 
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9Ni Steel 

TABLE 7.1.1-TR1 

Alloy Designation:   9Ni Steel 

Specification: 
Form: 
Dimension: 
Condition: 

ASTM A353 

Double Normalised and Tempered 

u 
Testing Temperature K (F) 273 (32) 100 (280) 50            (370) 20            (-423) 10            1-442) 4               (-452) 

Thermal Conductivity 

Wans m 1 K-l 
Btu hr-1 ft-1 F-1 

\o  0* Spec 
References: 90S37 

28.5 

1 
(16.5) 

16.2 

1 
(9.37) 

Thermal Expansion (TJ73 to T) 
Longitudinal 

Percent 
No  ot Spec. 

References: 90S37 

0 
1 

■0.16 
1 

Specific Heat 

Joules kg-1 K"' 
Btu lb-1 F-1 

No of Spec. 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft-^ 

No  ot Spec 
References: 

.*:}/' 

7.1.136(11/76) 
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TABLE 7.1.1-MA1 

Alloy Designation:   9Ni Steel 

Specification: ASTM A353 

Form: Plate 

Thickness, max; cm (in.): 5.08 (2.0) 

Condition: Double normalized and tempered 

Testing Temper- 
ature, K (F) 293 (68) 273 (32) +73 (-148) 87 (-303) 

Magnetic Properties 

Susceptibility, k 0.21 0.22 0.25 0.28 

Permeability*, M 15.21 X 10-7 15.28 X 10-7 15.68 X 10-7 16.08 X 10-7 

Reference;   90537 

•Bg/H; H = 16,700 Oe 

5(i«J< 

7.1.1-39(11/76) 
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TABLE 7.1.2-ME1 

^ 
18Ni (;i!00) 
Maraging Steel 

o 
Alloy Deiigmtion:     ISNi (200) Maraging Steel 

Specification: 
Form: Plate 
Thicfcnes, cm (in.): 0.63S to 1.269 (0.250 to 0.4991 
Condition: Annealed 1090 K (1500 F) 1 hr, AC. aged 756 K (900 r) 3 or 4 hr 

o 

Testing Temperature, K (F) 297 (75) 77 (•320) 20 (-423) 

Tension. Longitudinal 

TUS. MN/m2 (ksil                    Avg 
Mm 

Std  Deviation 

1486 
1470 

(216) 
(2i3) 

1952 
1930 

(283) 
(280) 

2121 
2050 

(308) 
(297) 

TVS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

1449 
1380 

(210) 
(200) 

1882 
1855 

(273) 
(269) 

2115 
2040 

(307) 
(296) 

Elong, per'snt                         Avg 
Min 

9 
7 

8 
6 

5 
5 

RA. percent                             Avg 
Min 

No  of Spec, (No. of Heats) 5 (2) 5 (2) 3 (1) 

E. GN/m2(106psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

186 
185 
2 

(27.0) 
(26,9) 

(1) 

202 
201 
2 

(29.3) 
(29.1) 

(1) 

Poisson's Ratio 

Wori( Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =   6.3                               Mm 
No. of Spec. (No. of Heats) 

1850 
1830 
5 

(268) 
(265) 

(1) 

2450 
2310 
9 

(355) 
(335) 

(1) 

2480 
2360 
6 

(359) 
(342) 

(1) 

NTS. MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No of Spec. (No. of Heats) 

Tension. Transverse 

TUS, MN/m2 (kti)                    Avg 
Mm 

Std  Deviation 

TVS. MN/m2 (ksi)                   Avg 
Mm 

?td   Deviation 

Elong. percent                         Avg 
Mm 

RA. percent                             Avg 
Min 

No. of Spec. (No of Heats) 

E. GN/m2 (106 pa)                Avg 
Mm 

No. ot Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardeninq Coef 

NTS. MN,'m2 (ksi)                   Avg 
K, =                                      Mm 
No  of Spec. 'No. of Heats) 

NTS, MN/m2 (kii)                   Avg 
K, '                                      Mm 
No  of Spec, (No. of Heats) 

References:     83169. 90115 50;. 
7.1.2-1 (11/74) 
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TABLE 7.1.2 ME1.1 

18Ni (200) 
Plate-Weld Metal 

Alloy Deaignatipn:      18Ni (200) Maraginfl Steel (Weld Metal) 

Specification: 

Form: PlateTIG welded, 18NI Maraging steel filler 

Thickness, cm (in):    0.635 to 1.269 (0.250 to 0.499) 
Condition: Plate aged 760 K (905 F) 4 hr, AC; welded, tested as welded 

Testing Temperature, K (F) 297 (75) 77 (■320) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                     Avg 
Mm 

Stcl  Devidtion 

1490      (216) 
1480       (215) 

:900 
1850 

(275) 
(269) 

TVS, MN/m2 (ksi)                   Avg 
Min 

Std   Oevidtioii 

1440       (209) 
1430       (208) 

1750 
1590 

(254) 
(230) 

Elong, percent                            Avg 
Min 

RA, percent                              Avg 
Mm 

No  of Spec  INo. of Heats) 2             (1) 6 (1) 

E, CN/m2 (106psi)                  Avg 
Mm 

No of Spec. (No. of Heats) 

177         (25.7) 

1 

194 
181 
5 

(28.2) 
(26.2) 

(1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K| ~                                        Mm 
No. of Spec, (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K| -                                        Mm 
No of Spec, (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std, Deviation 

Elong, percent                           Avg 
Mm 

RA, percent                             Avg 
Mm 

No, of Spec  (No, of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec, (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, •                                        Mm 
No of Spec   (No of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, -                                        Mm 
No  of Spec  (No of Heats) 

References:    90115 

7.1.2 1.1 (11/76) 
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TABLE 7.1.2-ME2 

Alloy Designation:    18Ni (200) Maraginfl Steel 

Sp«c:fica^ttOn: 
Foim: Plate 
Thickness  cm (in.) 1.270 to 2.540 (0.500 to 1.000) 
Condition Solution treated and aged at 760 K (905 F) 4 hr 

Testing Temperature, K (F) 297       (75) 77         (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
IVlHl 

Std  Deviation 

1569    (228) 
1b30     (222) 

2019    (293) 
1980    (288) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std, Deviation 

1516    (220) 
14/0     (213) 

1951    (283) 
1910    (277) 

Elong, percent                          Avg 
Mm 

16 
13 

13 
12 

RA, percent                               Avg 
Mm 

No  of Spec. (No. of Heats) 4           (2) 4           (2) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No of Spec  (No. of Heals) 

185       (26.8) 
183       (26 b) 
4           (2) 

195       (23.2) 
192       (27.9) 
4           (2) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt =                                           Mm 
No  of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                           Mm 
No  of Spec   (No  of Keats) 

Tension, Transverse 

TUS. MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Sid. Deviation 

Etong, percent                         Avg 
Mm 

RA, percent                               Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2(106p$i)                Avg 
Mm 

No of Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No of Spec. (No. of Heat.s) 

NTS, IVIN/m2 (ksi)                   Avg 
K, =                                        Mm 
No  of Spec  (No. of Heats) r {\   ' ^ 

Referoncn:     90115 
7.1,2-2 (11/74) 
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TABLE 7.1.2-ME2.1 
18Ni (2001 
Plate 

Alloy Oesionation: 18Ni (200) Maraging Steal 

Specification.' 
Form: 
Thickness, cm (in.): 
Condition: 

Plate 
1.270 to 2.540 (0.500 to 1.000) 
Aged at 760 K (905 F) 3 hr. 

References:   90624 

50 v< 

\J m 
Testing Temperature, K (F) 297 (75) 77 (320) 

Tension, Longitudinal 

TUB, MN/m2 (ksi)                    Avg 
Mm 

Sid   Deviation 

2274 (329.8) 
2250 (326.4) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Sid- Deviation 

2214(321.1) 
2198 (318.8) 

Elong, percent                           Avg 
Mm 

6.4 
6.0 

RA, percent                             Avg 
Min 

No   of Spec. (No. of Heats) 

45.0 
40.7 
4 (1) 

E, GN/m2 (106psi)                 Avg 
Mm 

No. of Spec. (No. of Hea-.s) 

Poisson's Ratio 

Work Har ening Coef 

NTS, V,N/m2 (ksi)                    Avg 
K, =                                        Mm 
No. of Spec. (No  of Heats) 

NTS, (HN/m2 (ksi)                    Avg 
Kt =                                           Mm 
No of Spec  (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Elong, percent                         Avg 
M.n 

RA  percent                               Avg 
Min 

No. of Spec  (No. of Heats) 

E. GN/m2 (loBpsi)                Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, '                                        Mm 
No. of Spec, (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                           Mm 
No  of Spec  (No  of HeatsI 

7.1.22.1 (11/75) 
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TABLE 7.1.2 ME3 
I8N1 1200) 
Plau 

Alloy Dnignatian: 18NI (200) Maraainfl Steel 

Specification: 
Form: 
Thicknesi, cm (in.): 
Condition: 

Plate 
1.270 to 2.540 (0.500 tu 1.000) 
Annealed and aged at 760 K (905 F) 3-4 hr. 

Testing Temperature, K (F) 297 (75) 77 (320) 

Comprestion, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No. of Spec. (No  of Hears) 

Ec. GN/m2(106p»i) 

No  of Spec  (No. of Heats) 

Cf,mpfe«ion, Transverse 

CYS. MN/m2 (ksi) 

No of Spec. iNo, of Heats! 

Ec,GN/m2(io6psi) 

No of Spec. (No. of Heats) 

She.r(a) 

SUS, MN/m2 (ksi) 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

No. of Spec. (No. of Heats) 

G, GN/m2(106pji) 

y,'^ of Spec. (No. of Heats) 

Impact, Charpy V 

Long., Nm{ftlb) 

Avg 
Mm 

Avg 
Mm 

No of Spec   (No. of Heats) 

Trans., Nm(ft-lb) 

No  of Spec  (No. of Heats) 

Fracture Toughness!**! 

K(c MN/m3/2(kji/in.) 

Orientation       - 
No of Spec  (No. of Heats) 

Avg 
Mm 

Avg 
Mm 

K| E, MN/m3/2(ksi/ in.) Avg 
(From PTSC spec.)(     -     )Mm 
No  of Spec  (No. of Heats) 

References:   90624 

36.8 (40.2) 
28.8 (31.6) 

10(2) 

77.4 (70.8) 
68.7 (62.9) 
6 (2) 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for Ki^ data.   Compact Tension 

n 50. »< 
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TABLE 7.1.2ME3,1 
I8N1 (200) 
Plate-Weld Metsl 

Alloy Deiignaiion:      18Ni (200) Margfling Steel (Weld Metal) 

Specification: 
Form: Plate TIG welded, 18Ni Maraging steel filler 
Thickcwsi. cw (in):     1270 to 2.540 (0.500 to 1.000) 
Condition: Plate aged 760 K (905 F) 4 hr, AC; welded, tested as welded 

o 
Testing Temperature, K (F) 297 (75) 77 (■320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Std   Devijlion 

1520       (221) 
1517       (220) 

1980 
1970 

(287) 
(286) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

1410       (204) 
1380      1200) 

1850 (269) 

Elong, percent                          Avg 
MID 

RA, percent                             Avg 
Mm 

No   of Spec   (No  of Heats) 3             (1) 2 (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec, (No, of HeatsI 

180         (26.1) 
172         (25.0) 
3             (1) 

180 
170 

(26.1) 
(24.6) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kj =                                           Mm 
No. 01 Spec. (No, of Heats) 

NTS, IVIN/m2 (ksi)                   Avg 
K, =                                            Mm 
No of Spec  (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Sic)   Devi.itiDn 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

Elong, percent                         Avg 
Mm 

RA, percent                           Avg 
Mm 

No  of Spec  INo  of Heats) 

E, GN/m2 (106 psi)                 Avg 

No of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K( "                                           Mm 
No, of Spec   (No. of Heats) 

(MTS, MN/rn2 (ksi)                   Avj 
K, -                                            Mm 
No of Spec. (No, of Heats) 

References     90115 
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TABLE 7.1.2 ME4 

o 
Alloy DCTignation:     18Ni (200) MaraQJng Steel 

Specification: 
Form: Plate 
Thickness, cm (in.j: Over 5.080 (2.0001 
Condition: Annealed 1175 K (1650 F) 2 hr, AC. annealed 1060 K (1450 F) 2 hr, AC, aged 756 K (900 F) 2 hr 

O 

Testing Temperature  K (F) 297       (75) 195      (108) 77         (320) 

Tension, Longitudinal 

TUS, MN/m^ (ksi)                   Avg 
Mm 

Si(J  Devidtion 

TYS, MN/m2 (ksi)                    Avg 

Sid. Devidtion 

Elong, percent                         Avg 
Min 

RA, percent                             Avg 
Mm 

No. ot Spec  (No. ol He;Us) 

E, GN/m2(106psi)                 Avg 
Mm 

No, of Spec  (No. o( Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No. of Spec, (No of HeatsI 

NTS, MN/m2 (ksi)                    Avg 
Kj -                                        Mm 
No, of Spec, (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Sul  Deviation 

1460    (212) 1610    (234) 1930    (280) 

TVS, MN/m2 (ksi)                    Avg 
Min 

Std  Deviatioi 

1420    (206) 1580    (230) 1870    (271) 

Elong, percent                           Avg 
Min 

RA. percent                             Avg 
Mm 

No, ol Sper,   (No, ot Heals) 

6b 

2           Cl 

64 

2           (1) 

60 

^           (1) 

E, GN/m2 (106 psi)                Avg 
Min 

No  ol Spec  (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No  ol Spec  (No of Heats) 

NTS, MN/m2 (ksi)                    AV9 
K, -                                      ''.in 
fin of Spec  (No, of Heats) 

7.1.2-4(11/74) 5'- * 
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18Ni (200) 
Ptite 

TABLE 7.1.2ME5 

Alloy Daai^nation: I8N1 (200) Maraginfl Steel 

Specification: 
Form: Plate 
Thickness, cm (in.|: Over 5.080 (2.000) 
Condition: Annealed 1175 K (1650 F) 2 hr, AC, annealed 1060 K (1450 F) 2 hr. AC, aged 756 K (900 f, 2 hr 

u 
Testing Temperature, K (F) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No  of Spec   iixlo  0! Heats) 

Ec, GN/m2(106psi) Avg 
Min 

No  of Spec   iNo. of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) Avg 
Min 

No  of Spec   (No Of Heats) 

Ec,GN/m2(106psi) Avg 
M^n 

No  of Spec   (No. Of Heats) 

Shearfal 

SUS, MN/m2 (ksi) Avg 
Mm 

No  of Spec, (No Of Heats) 

G, GN/m2(106p5i) Avg 
Mm 

No of Spec. (No. of Heats) 

Impact, Charpy V 

Long., Nm(ltlb) 

No  of Sp*--f   fNo  of Heats) 

Trans., Nm(ft lb) 

Nrj  of So>"    (No  nf Heats) 

Fracture Toughness^^ 

K|cMN/m3/2(ksiyin.) 

Orientation   T        L 
No  of Spec   (No  of H,.dts) 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

KiE, MN/m3/2(|<siyin.) Avg 
(From PTSC spec.H      -     )Min 
No  of Spec  (No of Heats) 

References:     80994 

297       (75) 

186       (170) 
1K4       (lf,8l 

195       (108) 

179 (164) 
(1581 

77 (320) 

86.0     (78.7) 
HO 3      (/3bl 

3 (1) 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for K|c data:  Precracked bend specimens. 

508' 
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FIGURE 7. 1,2-MEl.     EFFECT OF TEMPERATURE ON THE STRENGTH 
OF  18r:i (200) MARAGING STEEL PLATE 
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TABLE 7.1.2-TR1 

Alloy Designation: Iron Alloy 18Ni (200) Maraging Steal 

Specification: 
Form: 
Dimension: 
Condition: 

o 
Testing Temperature K (F) 273 (32) 100 (■280) 50 (370) 20 (-423) 10 (-442) 4 (-452) 

Thermal Conductivity d) 

Watts m-1 K-K2) 
Btu hr 1 ft-1 F-1 
Watts m-l K-1'3) 

Btu hr-1 ft-l F-1 
No  o< Spec 

References:   96888 

15.2 

14.2 

2 

(8.79) 

(8.21) 

8.1 

7.7 

2 

(4.7) 

(4.4) 

6.7 

6.5 

2 

(3.9) 

(3.8) 

2.0 

1.9 

2 

(1.2) 

(1.1) 

1.0 

0.92 

2 

(0.58) 

(0.53) 

0.37 

0.34 

2 

(0.21) 

(0.20) 

Thermal Expansion (T773 to T) 
Longitudinal 

Percent 
No  ot Spec. 

References: 

Specific Heat 

Joules kg-l K-1 
B:u lb-1 F-1 

No of Spec. 
References: 

Flectrical Resistivity 

Ohm m 
Ohm circular mil ffl 

No  of Sppc 
References- 

(1) Material measured was Iron Alloy 18Ni (300) Maraging Steel. 
(2) Perpendicular to Plate. 
(3) In rolling direction. 

Sl^i-^ 

7,1.2-7(11/76) 
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FIGURE 7.1.2-C1. THERMAL CONDUCTIVITY VERSUS TEMPERATURE FOR IRON ALLOY 
18NI (200) MARAGING STEEL 

(Material measured was Iron Alloy 18Ni (300) Maraging Steel) 
51,r~ 
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TABLf. 7.3.1 TR1 

Alloy Designation:      IQIQ ^xaai G10100 

Spacificstion: 
Form: 
Dimension: 
Condition: 

Testing Temperature K (F) 273 132) 100 (280)       50 (370)       20 (423)       10 (■442) (-452) 

Thermal Conductivity 

Wans m' K"' 
Btu hr-1 ft-1 F-1 

>jo  of Spec 
References:   90224 

Theimal Expansion (T273 to T) 
Longitudinal 

Percent 
No  o< Spec. 

References: 

Specific Heat 

Joules kg-'' K-1 
Btu lb-1 F-1 

No  of Spec. 
References: 

Electrical ResistivitY 

Ohm m 
Ohm circular mil ff' 

No  of Spec 
References: 

66 0 

1 
(38.2) 

51.; 

7.3.M (11/76) 
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FIGURE 7.3.1-C1. THERMAL CONDUCTIVITY VERSUS TEMPERATURE FOR 1010 STEEL 
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TABLE 7.4.1 ME1 
Armco Iron 

Alloy Designation:      Armco Iron 

u Specification: 
Forn: Bar 
Thicki>:».a, cm (in.); Up to 2.540 (1.000) 
Condition: Annealed and furnace cooled to 0.025 mm (10'^ in.) grain diam. 

u 

Testing Temperature. K (F) ^97 (75) 26             (-412) 24           (-416) 17         (-429) 12           (440) 4 (-462) 

Tension. Longitudinal 

TUS. MN/m2 (ksi)                    Avg 
Mm 

Sid  Deviaiion 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std  Oevfdiion 

879.1      (127.5) 893.6   (129.6) 809,4   (117.4) 923.2   (133.9) 935.6 
909.4 

(135.7 
(131.9) 

Ek>ng, percent                          Avg 
Mm 

RA. percent                                Avg 
Mm 

No of Spec. (No oi Heats) 1 1 1 1 4 (1) 

E. GN/m2(10Cpsi)                Avg 
Mm 

No. of Spec  (No. of Heat<;l 

Poisson's Ratio 

Wortc Hardening Coef 

NTS, MIM/m2 (ksi)                    Avg 
Kt =                                        Min 
No  of Spec   (No, of Heals) 

NTS, IVIN/m2 (ksi)                   Avg 
K^ =                                        Mm 
No  of Spec   INo  of Heats) 

Tension, Transverse 

TUS, l«N/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Eking, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No. of Spec   (No  of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No of Heats) 

P^iuon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kj -                                        Mm 
No of Spec. (No, of Heats) 

)MTS, MN/m2 (kii)                   Avg 
K, '                                            Mm 
No, of Spec  (No, of Heats) 1     •- <1 

RaferancM;   96682 

7.4.1-1 (11/76) 
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TABLE 7.4.1 TR1 

Alloy Designation.          Armco Iron 

Specification: 
Form: 
Dimension: 
Condition: 

Testing Temperature K (Fl 273 (32) 100 (280) 50             (37C) 20 (■423) 10 (-442) 4 (-452) 

Thermal Conductivity 

Watts m-1 K"! 
Btu hrl ft-1 F-1 

\o   ui Slier 

References:   90230 

76,1 

3 
(44.0) 

95.4 

3 
(55.2) 

112 
(64.8) 

3 

67.5 

3 
(39.0) 

342 

3 
(198) 

Thermal Expansion (T273 to T) 
Lonqitudinal 

Percent 
No  o> Spec. 

References: 

apecific Heat 

Joules kg-1 K"! 
Btu lb'' F-1 

■^0  of Spec. 
References: 

Electrical Resistivity 

Ohm m 

Ohm circu'ir mil ft'1 

References;   90230,96877 

9.59 X 

4 

108 

(57.7) 

2.08 X 

4 

108 

(12.5) 
9.05 X 10-9 

(5.44) 
4 

7.49 X 

4 

10-9 
(4.51) 

7.43 X 

4 

10-9 
(4.47) 

7.43 X 

3 

10-9 

(4.47) 

^^ I 

51. 

•» 4.1 2(11/76) 
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TABLE 7.4,3 ME1 
5Ni Steel 
Plats 

Atloy Designation: 5N< Steal 

Specification: ASTM A645 
Form: ,>|ate 
Thickness, en- (in.):      0.635 to 1.269 (0.250 to 0.499) 
Ojndition:     Quenchnd, tempenzed, and reversion annealed per spec. 

Testing Temperature, K (Fj 297 (75) 
— 

77         (-320) 

Fatigue. Axi?l Loading 

SM at 105 cYcles  MN/m2(ksi) 
Loading frequency            Hz 
witl. R =      and Kt = 
No of S N Curves (No o' Heats) 

Ratk) SN/TL'S at 10^ cycles 

SN at 10" cycles, MN/m2(ksi) 
Lo]di:ig frequency            Hz 
with R =      and K, - 
No of S N Curves (No ot Heals) 

Ratio SM/TUS at 10^ cycles 

Sfj at 10^ cycles, l«IM/m2(ksi) 
Loading frequency            Hz 
wit"- R =       and K, = 
No ut S N Curves (No of Healsl 

Ratio SN/TUS at 10^ cycles 

Fatigue, Fiexural Loading 

SN at 105 cycles, MN/m2(ksi) 

Loading f-equency           Hz 
with R =      and Kj = 
No of S N Curves (NT of Heats) 

Ratk) SN/TUS at 10^ cycle* 

S|M at 107 cycles, MN/m2(ksi) 
Loading frequency 166   Hz 
w'th R =   1 and K, =   2.7 
No, of SN Curves (No of Heats) 

228       (33.0) 

1 

Ratio SN/TUS at 10^ cycles 0.21 

S|g at 10^ cycles. MN/m2(ksi) 
Loading frequency   166 Hz 
withR=   1  andK,=  2.7 
No. of SN Curves (No. of Heats) 

20U       (29) 

1 

Ratk> SN/TUS at 10^ cycles 0.18 

References:   96687 I 

riiri 
m 

I 
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TABLE 7.4.3 ME2 
5Ni Steel 
Plate 

Alloy Designation:       5Ni Steal 

Specification: ASTM A645 
Form: Plate 
Tnickness, cm (in.): 0.635 to 1.269 (0.25n to U.499) 
Condition: Quenched, temperized and reversion annealed per spec. 

u 

Testing Temperature, K (F) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No  of Spec   (No  of Hedlsl 

Ec,GN/m2(106p$i) 

No  of Spec   ['•'.J of Heats) 

Conipression, Trarwersfi 

CYS, l«N/m2 (ksi) 

No ot Spec (No. of Heats! 

Ec, GN/m2(106psi) 

No- of Spec. (Nj. of Heats) 

Shear'a) 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

SUS, MN/m2 (ksi) Avg 
Mm 

No. of Spec. (No. of Heats) 

G,GN/m2(106psi) Avg 
Mm 

No. of Spec. (No, of Heats) 

Impact, CharpY V 

Long., Nm{ft-lb) Avg 
Mm 

No. of Spec   (No. of Heats) 

Trans. Nm(ft-lb) Avg 
Mtn 

No of Spec  (No of Heats) 

Fractu •e Toughness"" 

K|cMN/m3/2(ksiyi„.)             Avg 

Mm 
Orientation 
No. of Spec. (No. of Heats) 

K|E, MN/m3/2(kji/in.) Avg 
(From PTSC spec.)l     -     )Mm 
No  of Spec   (No  of Heats) 

References:     966il4,96687 

297 (75) 105 ,•270)     77 

65.3 (49.4) 63.5 (47.0) 
58 (43) 55 (41) 
5 (1) 6 (1) 

54.0 (40.0) 51.3 (38.0) 
43 132.0) 41 (30) 
5 (1) 6 (1) 

67.2 (384) 7.7 (44) 
57.1 (3261 6.1 (35' 

>1 

1-320) 

V    )   ■ 

(a) Indicate specimen design and orientation foi shear specimens: 
(b) Indicate specimen design for Kj^ data: 
*      Data are for half size specimens; for full-size specimens, average longitudinal values are given as 81 Nm (60 ft-lb) and 112 Nir< (83.0 ft-lb) 

for temperatures of 105 K and 77 K, respectively. 

5J *< 
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TABLE 7.4.3 ME3 

5Ni Steel 
PlateWeld Metel 

Alloy Desipation: 5Ni Steel 

Specification: ASTM A645 
Form: Plate-Pulsed MIG welded. Inconel 92 filler 
Thickness, cm (in.): 0.635 to 1.269 (0.250 to 0.499) 
Condition: Plata Quenctied, temperized, and reversion annealed per ipac.; welded, and tested as welded 

Testing Temperature, K (F) 297 (75) 77 (-320) 

.J 

Fatigue, Axial Loading 

SN at 105 cycles, MN/m2(k$i) 
Loading frequency Hz 
witti R =       and Kj = 
No  [It S N Cuives (No ol Heats) 

Ratio SN/TUS at 10^ cycles 

Sfj at 106 cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kj = 
N.i ol S N Curves (No of Healsi 

Ratio SN/TUS at 10^ cycles 

S|M at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =       and Kj = 
No  ot S N Curves (No oi Heats) 

Ratio SN/TUS at lO' cycles 

Fatigue, Flexural Loading 

SN at IQS cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kj = 
No ol S N Curves (No. of Heats) 

Ratio S^/TUS at 10^ cycles 

SN at 10^ cycles, MN/m2(k$i) 
Loading frequency 166 Hz 
with R = -1 and Kt = 2.7 
No, of S N Curves (No of Heats) 

Ratio S^/TUS at 10^ cycles 

Sfj at 10^ cycles, MN/m2(ksi) 
Loading frequency   166  Hz 
with R =   1 and K, = 2.7 
No of S N Curves (No of Heals) 

Ratio SN/TUS at 10 ^cycles 

255      (37) 

1 

0.28 

1 

0.27 

References:      96687 

5^' 
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TABLE 7.4,3ME4 

5NJ Steel 
Plata Weld Maul 

Alloy Designation; 5Ni Steel (Weld Metal) 

Specification: ASTM A646 
Form: Plate shielded MIG welded (Incowald Bm covered electrode) 
Thickness, cm (in.): 0.655 to 1.269 (0.250 to 0.499) 
Condition: Quenched, temperized, and reversion annealed per spec; welded, tested as welded 

u 

Testing Temperature, K (F) 

Fatigue. Axial Loading 

SN at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
v»ith R =       and K| ~ 
No of S N Curves (NJ OI Heats) 

Ratio Sfj/TUS at lO^ cycles 

SM at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kj = 
No ot S-N Curves (No of Heats! 

Ratio Sfj/TUS at 10^ cycles 

Sfj at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and K, = 
No ot S N Curves (No ol Heats) 

Ratio S|M/TUS at 10' cycles 

Fatigue, Flexural Loading 

Sfj at IQS cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and K^ = 
No  01 S N Curves (No of Heats' 

Ratio SN/TUS at 10^ cycles 

Sfj at lO' cycles, MN/m2(ksi) 
Loading frequency 166 ^'^ 
with R =     1 and Kj =   2.7 
No. of S N Curves (No ot Heats) 

Ratio SN/TUS at 10 ^cycles 

SM at K/" cycles, MN/m2(ksi) 
Loading frequency 166Hz 
withR=    landK, =   2.7 
No. of S-N Curves (No of Heats) 

Ratio SN/TUS at lO^cycles 

References:       96687 

297 (75) 77 (320) 

255 (37) 

1 

0.28 

241 (35) 

1 

0.27 

»J< ^/= 
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TABLE 7.4.3-ME5 

Alloy Designation:      5Ni Stael 

5Ni StMl 
Plate 

i 
Specification: ASTM A645 
Form: Plate 
Thickness, cm (in.): 1.270 to 2.540 (0.500 to 1.000) 
Condition: Quenched, temperized, and reversion annealed per spac. 

o 

Testing Temperature, K (F) 297           (75) 77           (320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    A»g 
Min 

Sid   Deviation 

724          (105) 
689          (lOO) 
21.2          (3.071 

1120      (163) 
1110      (160) 

. YS, MN/m2 (KSI)                    Avg 
Min 

572           (82.9 
490           (71) 
45.0          (6.531 

807         (117) 
745         (108) 

Elong, percent                           Avg 
Mm 

31.2 
28 

31.0 
29 

RA, percent                               Avg 
Mm 

No  o( Spec. (No  ot Heais) 

72.8 
69 

13            (2) 5             (1) 

E. GN/m2 (106psi)                  Avg 
Mm 

No  ol Spec    No. of Heats) 

Poissor's Ratio 

Wo K Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kj =                                        Mm 
No of Spec. (No. of Hears) 

NTS, MN/m2 (ksi)                    Avg 
K| =                                           Mm 
No. of Spec   (No  of Heatsi 

Tension, Transverse 

TU >, MN/m2 (ksi)                    Avg 
Mm 

Std  rieviation 

TVS, iVIN/m2 (ksi)                    Avg 
Mm 

Std  Deviatioti 

Elong, percent                           Avg 
Mm 

RA, percent                             Avg 
Mm 

No of Spec. (No. of Heatsi 

E, GN/m2 (lO^psi)                  Avg 
Mm 

No of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, •                                        Mm 
No of Spec  (No of Heats) 

NTS, MN/m2 (kii)                   Avg 
K, =                                      Mm 
No of Spec. (No of Heats) 

References:     92996 
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TABLE 7.4.3.ME6 
5Ni Steel 
Plate 

A!loy Designation:       5Ni Steel 

Specification: ASTM A645 
Form: Plato 
Thickness, cm (in.):      1.270 to 2.540 (0.500 to 1.000) 
Condition:      Quenched, temp^i ized, and reversion annealed per spec. 

V .) 

Testing Temperature, K (F) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No. of Spec. (No of Heats) 

Ec.GN/m2(106psi) 

No. of Spec  INo. of Heats) 

Compfession, Transverse 

CYS, MN/m2 (ksi) 

No of Spec (No of Heats) 

Ec, GN/m2 (10^ psi) 

No of Spec. (No. of Heats) 

Shear**' 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

SUS, MN/m2 (ksi) Avg 
Mm 

No of Spec. (No of Heats) 

G, GN/m2(106psi) Avg 
Mm 

No  of Spec   (No of Heats) 

Impact, Charpy V 

Long., Nm(ft lb) Avg 
Mm 

No  of Spec   (No, of Heats) 

Trans., Nm(ft.|b) Avg 
Mm 

No, of Spec, (No of Heats) 

Fractur" Toughness'W 

K|cMN/m3/Z(k$i/in.)             Avg 
Mm 

One.itation       - 

No. of Spec. (No of Heats) 

K|E, MN/m3/2(ksi/in.) Avg 
(From PTSC spec.K       -     )Mm 
No  of Spec  (No of Heals) 

References:     96686,96687 

297 (75) 105 1270)   77 

130 (98) 

110 (84) 
100 (76) 
2 (1) 

(320) 

119 (88.5) 
105 (78) 
6 (1) 

61.7 (45.7) 
38 (28) 
6 (1) 

u 

(a) Indicate specimen design and orientatton for shear specimens: 
(b) Indicate specimen design for K|c data: 

»JA-      • 
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TABLE 7.4.3 ME7 
5Ni StMl 

PlateWeld MeUI 

o 
Alloy Designation:       5Ni StMl 

Specification: ASTM A645 
Form: Plate-Pulse MIG welded, Inconel 92(1) filler 
Thickness, cm (in.): 1.270 to 2.540 (0.600 to 1.000) 
Condition: Quenched, temporized, and reversion annealed per spec.; welded, and tested as welded 

Testing Temperature, K (F) 297 (75) 195        (108) 144         (200) 77         (320) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                   Awg 
Mm 

Sid  Deviaboi) 

799.1    (115.9) 
797.7   (115.7) 

8S5.0   (124.0) 
850.8   (123.4) 

979.1 (142.0) 
978.4(141.9) 

TYS, MN/iT,2 (kM)                    Avg 
Mm 

Std   Dev(d£(on 

Elong. percent                         .'^vg 
Mh 

RA. percent                             Avg 
MiM 

No  of S()ec, (No, of Heals) 2           (1) 2          (1) 2         (1) 

E, GN/m2(106psi)                 Avg 
IVlm 

No. of Spec. (No  of Heals) 

Poisson's Ratio 

WoA Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No  of Spec   (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

TYS, MN/m2 (ksi)                    Avg 

St'J  Deviation 

Ek>ng, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No. of Spec  (No. of Heals) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No ol Spec  (No of Heats) 

Poisson's Ratio 

tVutk Hivdentng Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =■                                           Mm 
No of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                      Mm 
No. of Spec. (No of Heats) 

P'ferencei:      96687 tj< 
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TABLE 7.4.3 ME8 

Alloy Designation:      5Ni Steel 

Specification: ASTM A645 

Form: Plate 
Thickness, cm (in.): 2.541 to 5.080 (1.001 to 2.000) 
Condition: Quenched, tempered, and reversion annealed per spec. 

5Ni Steel 
Plate 

Q 

Testing Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Oevialiun 

TVS, MN/m2 (ksil 

Std Devidtiori 

Elong, percent 

RA, percent 

No  of Spec  INo  of Hea's) 

E, GN/m2 (106 psi) 

No. of Spec, (No. of Heatsl 

Poisson's Ratio 

Work Hardening Coef 

NTS, IVIN/m2 (ksi) 

Kt = 
No  of Spec   (No. of Heats) 

Av3 
Mm 

Avg 
Mift 

Avg 
Mm 

Avg 
Mm 

Avg 
M)o 

Avg 
Mm 

NTS, MN/m? (ksi) Avg 
K, = Mm 
No  of Spec. (No of Hodts) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std   Deviation 

Avg 
Mm 

TVS, MN/m2 (ksi) 

Std. Deviation 

Avg 
Mm 

Elong, percent Avg 
Mm 

RA, percent 

No  of Spec  (No. 

Avg 
Mm 

of Heats) 

E, GN/m2 (106 psi) Avg 
Mm 

No  of Spec. (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No  of Spec   (No  of Heats) 

NTS. MN/m2 (ksi) Avg 
K, - Mm 
No  of Spec   (No  of Heatsl 

References:     92996,966«4, 96087 

297 (75) 

708.8      (102.8 
687 (99.6) 

487 
468 

(70.6) 
(67.9) 

32.0 
29 

70.7 
69 

4 

198 

1 

(3) 

(28.7) 

195        (108) 

843.9   (122.4) 

434 (63.0) 

30 

70 

110        (270) 

930.8   (135.0) 

572       (82.9) 
521       (75.6) 

28 

68 

2 (2) 

77 (■320) 

1137  (164.9) 
1136  (164.8) 

726.0 (105.3) 
719.8(104.4) 

29.5 
29 

62 

3 (3) 

212     (30.7) 

1 
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TABLE 7.4.3*(E9 

SNi Steel 
Pine 

o 
Alloy Designation:       SNi Steel 

Specification: ASTM A64S 
Form: Plate 
Thickness, cm (in.): 2.541 to 5.080 (1.001 to 2.000) 
Condition: Quenched, temperized, and reversion annealed per spec. 

Testing Temperature, K (F) 297 (75) 195 1-108) 110 (-^70) 77 (320) (^2) 

Compression. Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No. ot Spec  (No  of Hflats) 

Ec,GN/m2(106psi) 

No  ot Spec   (No  of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No of Spec  (No j> Heats) 

Ec, GN/m2(106psi) 

No of Spec  (No. of Heats) 

Shear(a) 

SUS, MN/m2 (ksi) 

No ot Spec. (No of Heats) 

G, GN/m2(106psi) 

No of Spec. (No. ot Heats) 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

Avg 
f.lin 

Avg 
Mm 

Impact, Charpy V 

Long.. Nm(ft-lb) Avg 
Mm 

No of Spec. (No- of Heats) 

Trans. Nm(ftlb) Avg 
Min 

No of Spec. (No of Heats) 

Fracture ToughnessC*' 

Jic KJ/m2 (in. lb/in 2)            Avg 
Mm 

(1270) 

(1/ 

(925) 
(400) 

(2) 
Orientation       — 
No of Spec  (No of Heats) 

K|E, MN/m3/2(k,j/in.) Avg 
(From PTSC spec.)(      -     )Mm 
No  of Spec  (No of Heats) 

References:     96684.96699 

(a)    Indicate specimen design and orientatnn for diear specimens: 
(bl    Indicate specimen design for Kf^ data: 

(85.7) 
(84) 

(1) 

(89.7) 
(82) 
(1) 

(971) 
(774) 

(1) 

(58.7) 
(57) 

3 (1) 

(40.0) 
(36) 

3 (1) 

(176) 
(91) 

(2) 

(865) 
(710) 

ID 

5;^;< I 

7.4.3 9(11/78) 
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TABLE T^.a VE10 
SNi Steal 

Plate Weld Metal 

Alloy Designation:      5Ni Steel (Weld Metal) 

Specification: ASTM A645 
Form: Plate Pulse MIG welded. Inconel 92 filler 
Thickness, cm (in): 2.541 to 5.080 (1.0O1 to 2.000) 
Condition: Quenched, temperi^ed. and reversion annealed per spec; welded, tested as welded 

o 
Testing TemperaUre. K (F) 297 (75) 195        (-108) 144         (-200) 77         (320) 

Tension, Longitudinal 

TiJS, MN/m2 (ksil                    Avj 

Std   D«viaiion 

788.1   (114.3) 906.7   (131.5) 
880.0   (128.8) 

1010  (146.5) 
994.9(144.3) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Sid   DevL-iiiun 

Elong, percent                         A»g 

RA. percent                                Avg 
Min 

No  ot Spec   (No. ot Heats) 1 2            (11 2           (I) 

E. GN/m2 (106 psi)                  A»g 
Mm 

No of Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No  of Spec   (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
Kt =                                        Mm 
No of Spec  (No of Heats) 

Tension. Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

Elong. percent                           Avg 
Mm 

RA, percent                               Avg 
Mm 

No of Spec  (No of Heats) 

E,GN/m2 (lO^psi)                  Avg 
Mm 

No  of Spec  (No  of Heats) 

Poisson's Ratio 

Work Hvdening Coef 

NTS. MN/ni2 (ksi)                    Avg 
K, =                                        Mm 
No  of Spec   (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                        Mm 
No of Spec  (No of Heats) 

References:     96687 

5.7' 

■■tuiii ■ rmrttll 
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TABLE 7.4.3-ME11 

SNi Stael 
Plats Weld Metal 

Alloy Onignation;       5Ni StMl 

Specification: ASTM A645 
Form: Plate-Submerged arc welded, Inco 82 electrode, Incoflux 4 
Thickness, em (in.): 2.541 to 5.080 (1.001 to 2.000) 
Condition: Quenched, temperizad, and reversion annealed; welded, tested as welded 

Testing Temperature, K (F) 

Conipression, Lorigitudinai 

CYS, MN/m2 (ksi) Avg 
Min 

No ot Spec. INo  ot Heals) 

Ec, GN/m2(106p$i) A»g 
Mm 

No  of Spec   (No. of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksO 

No  ot Spec   (No  ot Heats 

Ec, GN/m2 (lO^ psi) 

No, of Spec. (No. of Heats) 

Shear(a) 

SUS, MN/m2 (ksi) 

No  of Spec   (No. of Heats) 

G, GN/m2(106psi| 

No. of Spec, (No. of Heats) 

Impact, Charpy V 

Long., Nm(ft lb) 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

No, of Spec   (No  ot Heats) 

Trans., Nm(ft lb) 

No. of Spec, (No ot Heats) 

Fracture ToughnesslW 

K|cMN/m3/2(ksiyin.) 

Orientation 
No, of Spec, (No  of Heats) 

Avg 
Mm 

Avg 
Mm 

297 (75) 

K|E, MN/m3/2(ksi>/ in.) Avg 
(From PTSC specK     -     )Mm 
No of Spec, (No. of Heats) 

Reterenca?:     96686 

(a) Indicate specimen design and orientatk>n for shear specimens: 
(b) Indicate specimen design for Ki^ data: 

77 (320) 

85.6     (63.4) 
50        (37) 
8 (1) 

t)v^' 

7.4.3 11 (11/76) 
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FIGURE 7.4.3-ME1.  FATIGUE CRACK GROWTH RATE CURVES FOR 5NI STEEL (ASTM A645> 
PLATE AT ROOM TEMPERATURE, 110 K, and 77 K[96686] 
Heat Treatment:  Quenched, temperized, and reversion annealed per spec. 
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FIGURE 7.4.3 ME2.  FATIGUE CRACK GROWTH RATE CURVES FOR 5NI STEEL (ASTM A645) 
PLATE AT ROOiVI TEMPERATURE, 110 K, and 77 K[96699] 
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1 
TABLr 7.4.3-TRl 

Alloy Designation: Iron Alloy Fe-5Ni 

Specification: 
Form: 
Dimension: 
Condition: 

J 

Testing Temperature K (Fl 

Thermal Conductivity 

Watts m-1 K-l 
Btu hr-1 ft-1 F-1 

No  o> Spe': 
References:   90170 

Thermal Expansion |T27r^ to T) 
Longitudinal 

Percent 
No  of Spec 

References: 

Specific Heat 

Joules kg-1 K-1 
Btu lb 1 F-1 

No of Spec. 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft'^ 

No  of Spec. 

References: 

273 (32) 

37.5 

2 
(21.7) 

100 (280) 

22.0 

2 
(12.7) 

50 (370) 20 (-423) 10 (-442) 

13.0 5.70 2.80 1.00 
(7.52) (3.30) (1.62) 

,-452) 

(0.578) 

S::L' 

7.4.3 14(11/76) 
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FIGURE 7.4.3-C1. THERMAL CONDUCTIVITY VERSUS TEMPERATURE FOR 
IRON ALLOY Fe-5Ni 
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Alloy Designation:       Fa(47-50)Ni Alloy 

TABLE 7.4.4-TR1 

Specification: 
Form: 
Dimension: 
Condition: 

Testing Temperature K (F) 273 (32) 100 (■280) 50 (-370) 20 (423) 10 (-442) 4 (-452) 

Thermal Conductivity 

Watts m-1 K "" 
Btu hr-1 ft-1 F-l 

200 
(11.6) 

13.9 
(8.04) 

8.70 
(5.03) 

4.00 
(2.31) 

2.00 
(1.16) 

0.72 
(0.42) 

Watts m-1 K-1t2) 
Btu hr-1 f,-1 F-1 

)\o   u! Soei 
References:   96888 

16.7 

2 
(9.66) 

11.3 

2 
(6.53) 

7.10 

2 
(4.11) 

3.35 

2 
(1.94) 

1.70 

2 
(0.98) 

0.61 
(0.35) 

Thermal Expansion (Tyy-? 
Longitudinal 

oT) 

Percent 
No  o' Spec 

References:    74405 

0 
1 

0.151 
1 

-0.172 
1 

-0.175 
1 

0.175 
1 

0.175 
1 

Specific Heat 

Joules kg-1 K"! 
Btu lb-1 F-1 

!^>'j  of Spec- 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft'^ 

N,i   0* Spp'-. 
References:    79561 

39.2 X 

1 

10 8 

(236) 
21.0 X 

1 

10^ 
(126) 

18.4 X 

1 

10-8 

(111) 

17.6 X 

1 

10 8 
(106) 

17.5 X 

1 

10 8 

(105) 
17.4 X 

1 

10^ 
(105) 

Magnetothermal H, 

Conductivity tesia 

W Watts m1 K-1 
Btu hr 1 Tt ' F-1 

0 3.60 
(2.08) 

2.00 
(1.16) 

0.76 
(0.44) 

Watts m 1 K 1 
Btuhr 1 ffl F'l 

2 3.50 
(2.02) 

1.92 

(1.11) 

0.73 
(0.42) 

Watts m 1 K 1 
Btu hr-1 f,1 F-1 

4 3.50 
(2.02) 

1.92 

(1.11) 
0.73 

(0.42) 

Watts ml K-1 
Btuhr 1 ft 1 F-1 

No. of Spec. 
References:   96888 

8 

1 
(2.02) 

1.92 

1 
(1.11) 

0.73 

1 
(0.42) 

(1) High Perm 49Fe97.5Ni 
(perpendicular to plate) 

(2) High Perm 49Fe-47.5Ni 
(in rolling direction) 
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INDEX TO MATERIAL CODES FOR 
SECTION 8.0 

STAINLESS STEELS 

MATERIALS MATERIAL CODE 

t 

TYPE 301 
TYPE 303 
TYPE 304 
TYPE 304L 
TYPE 310 
TYPE 310S 
TYPE 316 
TYPE 321 
TYPE 347 
TYPE 410 
TYPE 416 
A286 
KROMARC-58 
ARMCO 21-6-9 
ARMCO 22-13-5 
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TABLE 8.1.1 ME3 

Type 301 
Sheet 

Alloy Designation;       Type 301 Stainless Steel S30100 

Specification: MILS5059 

Form: Sheet 

Thickness, cm (in): Up to 0.099 (0.039) 
Condition: Extra hard (XH) cold rolled (60 perce.il or niort- reduction) 

Testing Temperature, K (F) 297 (75)        1 196 (■108) 77         (320) 20 {■4231 

Tension. Longitudinal 

TUS, MN/m2 (kfi)                    Avg 

SuJ   Deviation 

1558 
1393 
123.2 

(225) 
(202) 
(17.88) 

1735 
1662 
64.3 

(252) 
(241) 
(9.33) 

2241     (325) 
2041     (296) 
91.7      (13.30) 

2234 
1937 
143.7 

(324) 
(281) 
(20.85) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

1455 
1241 
131.5 

(211) 
(180) 
(19.08) 

1543 
1427 
90.9 

(224) 
(207) 
(13.2) 

1765    (256) 
1462     (212) 
177.7   (25.77) 

1951 
1393 
240.9 

(283) 
(202) 
(34.94) 

Elong, percent                         Avg 
Mm 

6.6 
1.0 

17,3 
14 

20,1 
16 

8,4 
0.5 

RA, percent                               Avg 
Min 

Mo  of Spec, (No, of Heals) 64 (14) 11 (3) 45         (11) 74 (15) 

E, GN/m2 (10^ psi)                  Avg 
Mm 

No of Spec. (No. of Heats) 

180 
168 
23 

(26.15) 
(24.4) 
(4) 

190 
180 
5 

(27.5) 
(26.1) 

(1) 

189.6   (28.5) 
1 '7.8   (25.8) 
23         (4) 

202 
179.3 
29 

(29.29) 
(26.0) 
(4) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =    6.3                               Min 
No, of Spec. (No of Heats) 

1602 
1427 
32 

(232) 
(207) 
(8) 

1720 
1710 
7 

(250) 
(248) 
(2) 

2034    (295) 
1868     (271) 
22         (6) 

1078 
1882 
27 

(301) 
(273) 
(8) 

NTS, MNfm2 (ksi)                   Avg 
K{ -      19+                            Min 
Mo of Spec, (No. of Heats) 

1404 
1034 
23 

(203.7) 
(150) 
(51 

1430 
1269 
5 

(207) 
(184) 

(1) 

1503    (2T6; 
1255    (182) 
26         (3) 

1342 
931 
23 

(794,7) 
(135) 
(3) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

1673 
1496 
153.5 

(242.71 
(217) 
(^2.27) 

1835 
1827 
10.8 

(266) 
(265) 
(1,57) 

2269.7 (329.2) 
2130,5 (309) 
80.8      (11.72) 

2299 
2048 
100.6 

(333,46) 
(297) 
(14.59) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std- Deviation 

1383 
1165 
191 

(200.58 
(169) 
(27,69) 

1318 
1207 
70.3 

(191) 
(175) 
(10.2) 

1700    (246,63 
1510    (219) 
169.7   (24.62) 

2003 
1560 
172.6 

(290,56) 
(232) 
(250.4) 

Elong, percent                         Avg 
Mm 

7.0 
5.0 

11.9 
11.0 

16.2 
12.0 

6,0 
1.0 

RA, percent                             Avg 
Mm 

(Mo. o; Spec, (No, of Heats) 38 (10) 7 (2) 27         (6) 39 (9) 

E, GN/m2 (106psi)                  Avg 
Mm 

No  of Sper, (No  of Heats) 

2056 
180.6 
17 

(29.82) 
(26.2) 
(2) 

204 
193 
6 

(29.5) 
(28.0) 

(1) 

217       (3152) 
190      (27,6) 
17         (2) 

224 
196 
17 

(32.48) 
(28.4) 

(2) 

PoisHJn'i Ratio 

Work Hardening Coef ^ 

NTS, MN/m2 (kji)                   Avg 

Kt "   6.3                               Min 
No  of Spec, (No, of Heats) 

1492 
1324 
17 

(216) 
(192) 
(6) 

1541 
1420 
8 

(224) 
(206) 
(?) 

1728    (251) 
1462    (212) 
16         (5) 

1549 
1393 
16 

(225) 
(202) 
(4) 

NTS, MN/m2 (k$i)                   Avg 

K, =    19+                              Mm 
No  of Spec   (No  of Heats) 

1067 
^44.6 
20 

(154.75 
(108) 
(2) 

1001 
924 

5 

(145) 
(134) 

(1) 

948       (137.5) 
/5R.4    (110) 
20         (2) 

896 
669 
20 

(130) 
(97) 
(2) 

Rlfarancas: 39077, 40963,48652.49089.54986, 57635, 59767, 59901. 61918, 70906, 73890 

8.1.1 3(11/76) 
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TABLE 8.1.1 iVIE4 1 
Alloy Designation:      Type 301 Stainless Steel 

Specification: UILS-e069 
Form: Sheet 
Thickness, cm (in.): Up to 0.099 (0.0391 
Condition: Extra hard (XH) cold rolled (60 percent or more reduction) 

u 
Testing Temperature. K (F) 297           (75) 195      (108) 77         (-320) 20         (-423) 

Fatigue, Flexural Loading 

SN at 105 cycles, MN/m2(k5i) 
Loading frequency            Hz 
withR=-1   andK, = 1 
No ot SN Curves (No of Heats) 

717           (104) 

1                (1) 

724       (105) 

I            (1) 

945       (137) 

1            (1) 

738       (107) 

1            (1) 

Ratk) Sf)'' JS at 10^ cycles 0.47 0.42 0.43 0.33 

SjM at 106 cycles, MN/m2(ksi) 
Loading frequency            Hz 
with R =-1 andK, =1 
No 01 S-N Curvt.'S (No of Heats) 

496           (72) 

1                (11 

448       (65) 

1            (1) 

793       (115) 

1            (11 

669      (97) 

1            (1) 

Ratio S|M/TUS at 106 cycles 0.33 0.26 0.36 0.30 

Sfg at 10^ cycles, MN/m2(ksi) 
Loading frequency           Hz 
with R =      and K, = 
No  ot S N Curves (No ot (HeatsI 

Ratio Sfj/TUS at 10^ cycles 

Fatigue, Flexural Loading, Notched Specimens 

469       (68) 

1            (1) 

455      (66) 

1            (1) 

345       (50) 

1           ID 

Sfj at 105 cycles, MN/m2(k$i) 
Loading frequency            Hz 
with R = -1 and K, = 3.1 
No, ot S-N Curves (No. ot Heats) 

386           (56) 

I                (I) 

S[g at 106 cycles, MN/m2(ksi) 
Loading frequency            Hz 
with R =-1   and K, = 3.1 
No ot SN Ci.irves (No ot iHeats) 

172           (25) 

1                (1) 

214       (31) 

1            (11 

303      (44) 

1            (1) 1           It) 

SN at 10^ cycles, (VIN/m2(ksi) 
Loading frequency            Hz 
with R =       and K, = 
No of S N Curves (No of Heats) 

Ratk> Sfg/TUS at 10^ cycles 

References:    49048 

ryh\ 
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TABLE 8.1.1 ME4.1 

Alloy Designation:      Type 301 Stainleu Steel (Weld Metal) S30100 

Type 301 
Sheet Weld Metal 

Specification: 

Form: SheetTIG welded, no filler 

Thickrea. cm (in.); Up to 0.099 (0.039) 
Condition: Sheet 40% cold rolled, welded, and tested as welded 

o 

Testing Temperature, K (F) 297 (75) 195        (-108) 77         (-320) 20       (-423) 

Tension, Longitudinal 

TLIS, MN/m2 (ksi)                    Avg 
Miri 

Std  Deviation 

924       (134) 
917       (133) 

1470      (214) 
1450       (211) 

1940    (281) 
1890    (274) 

1770  (236) 
1720 (250) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Sid   Deviation 

Elong, percent                           A»g 
Mm 

21 
20 

18 
17 

14 
14 

3 
0 

RA. percent                              Avg 
M.n 

No  of Spec   (No  of HedtsI 3           (1) 5             (1) 4          (1) 3        (1) 

E, GN/m2|106psi)                 Avg 
Mm 

No of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, '^                                        Mm 

No. of Spec, (No of Healsl 

NTS, MN/m2 (ksi)                     Avg 
K, =                                        Mm 
No. of Spec  (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std  Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Elong. percent                           Avg 
Min 

RA. percent                                Avg 
Mm 

No  of Spec   (No  of Heats) 

E, GN/m2 (106 psi)                  Ayg 
Mm 

No of Spec  (No of Heats) 

Poinon's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                    Avg 
K{ »                                           Mm 

No of Spec  (No of Heats) 

NTS. MN/m2 (ksi)                   Avg 
K, =                                      Mm 
No  of Spec  (No of Heats) 

References: 39429 «J't i . 

8.1.1-4.1 (11/76) 

aMaauuiiittimamiAiuaiitimMi^^iliiii, I fi int iftii iiiiyiiiiii¥i II lirtii li 

http://www.abbottaerospace.com/technical-library


mmm rita' II IJN"mmv»-.u^^^. ^ 

TABLE 8.1.1 ME4.2 
Type 301 

Shaet-Wald Metal 

Alloy Designation:      Type 301 Stainleu Steel (Weld Metal) S30100 

Specification: 

Form: Sheet TIG welded, no filler 

Thickness, cm (in.): Up to 0.099 (0.039) 
Condition: 60% cold rolled sheet, welded and tested as welded 

■■II1^ 

Testing Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Sid Devidtjon 

TYS, MN/m2 (ksi) 

St(J Deviation 

Elong, percent 

RA, percent 

No  of Spec   (No, of Heals) 

E, GN/m2 (106 psi) 

No of Spec  (No, of HeatsI 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No, of Spec, (No  of Heats) 

NTS, MN/m2 (ksi) Avg 
Kf = Mm 
No, of Spec  (No, of Heats) 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Stci Deviation 

TYS, MN/m2 (ksi) 

Std Deviation 

Elong, percent 

RA, percent 

No. of Spec   (No, of Heats 

E, GN/m2(106ps() 

No of Spec  I No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 

No, of Spec   (No, of Heats) 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

NTS, MN/m2 (ksi) Avg 
K{ = Mm 
No of Spec, (No of Heats) 

References;      39429,48652 

51.:< 

297 (75) *' 

1104     (160.1) 
1007     (146) 
81.4      (11,8) 

3.9 
2,5 

15 (5) 

1121     (162.6) 
1035    (150) 
82.7      (12.0) 

2.9 
2,0 

10 (4) 

195 (■108) 

1489       (215.9) 
1427 "   (207) 
46.4        (6.73) 

7.2 
5.0 

11 (3) 

1489 
1448 

(215.9) 
'210) 

3.6 
2.0 

(2) 

8.1.1-4.2(11/76) 

77 (320)       20       (-423) 

2009    (291.4) 
1944    (282) 
46.7      (6.77)        161     (23.3) 

15 

13.8 
10.0 

(5) 

1980    (287,2) 
1944    (282) 
27.7     (4.02) 

7.6 
4.0 

10 (4) 

1536 (222.8) 
1220 (177) 

2.7 
1.0 

16       (5) 

1461   (211.9) 
1179 (171) 
190    (27.6) 

1.6 
1.0 

10       (4) 
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TABLE 8.1.1 ME4.3 
Type 301 

Sheet-Weld Metal 

Alloy Deiignation: Type 301 Stainlea Steel (Weld Mettl)        

Specification: 
Form: Sheet-TIG welded, no filler 
rtiicknea, cm (in.|: Up to 0.099 (0.039) 
Condition: Sheet 80% cold rolled, welded, and tested as welded 

830100 

KJ 

Testing Temperature, K (F) 297 (75) 77         (-320) 20       (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Mil. 

917       (133) 
P39       (129) 

1940    (281) 
1920    (278) 

1960  (284) 
1840 (267) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std   Dt'vkiiioii 

Elong, percent                           Avg 
Mm 

10 
6 

4 
2 

5 
5 

RA, percent                               Avg 
Mm 

No   ot Sp«c   INo  of HeatsI 3           (1) 4           (I) 2         (t) 

E, GN/m2 (106psi)                 Avg 
Mm 

No  ot Spec   iNo  of Heats! 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/mZ (ksi)                    Avg 
Kj =                                           Mm 
.^Jo  ot Spec"   (No  ot Hedts) 

NTS, MN/m2 (ksi)                    Avg 
Kf =                                        Mm 
No  of Sppc   (No. of Heats) 

Tensijn, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Sid. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

Elong, percent                           Avg 
Min 

RA, percent                                Avg 
Mm 

No  of Spec  (No. of Heats! 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (kti)                    Avg 
Kj =■                                      Min 
No  of Spec   (No  of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No  of Spec  INo of Heats) 

8.1.1-4.3(11/76) 
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TABLE 8.1.1 ME4.4 
Type 301 
Straet 

Alloy Designation:      Type 301 Stainless Stael S30TOO 

Specification: 

Form: Sheet 

Thickness, cm (in.):     Up to 0,099 (0.039) 
Condition: Cryostretchad to 932 M^4/m2 (135 ksi) at 77 K (-320 F); simulated resin cure cycled 340 K (150 F) 3 hr, + 

420K(300F)5hr. 

O 
Testing Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Devialion 

TVS, MN/m2 (ksi) 

Std Deviation 

Elong, percent 

RA, percent 

No  of Spec   (No  of Heats) 

E. GN/m2 (106 psi) 

No  of Spec. (No. ot Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 {VM Avg 
K, = Mm 
No. of Spec, (No, of Heats) 

NTS, MN/m2 (ksi) Avg 

No, of Spec, (No  oi Heats) 

Tension, Transverse 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

TUS, MN/m2 (ksi) 

Std  Deviation 

Avg 
Mm 

TVS, IMN/m2 (kst) 

Std  Deviation 

Avg 
Mm 

Elong, percent Avg 
Mm 

RA, percent 

No  of Spec   'No, 

Avg 
Mm 

of Heats) 

E, GN/m2 (106 psi) Avg 
Mm 

297 (75) W 

1409    (204.3) 
1372    (199.0) 

1199    (173.9) 
1165    (169.0) 

13.6 

144 
132 
3 

(1) 

(20.9) 
(19.1) 
(1) 

No of Spec  (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avu 
K, = Mm 
No, of Spec, (No, of ; feats) 

NTS, MN/m2 (ksi) Avg 
K, ' Mm 
No  of Spec  (No. of Heats) 

References:      87612 
(() Specimens subjected to simulated sizing load to 1442 MN/m2 (209,2 ksi) at 77 i< (-320 F) prior to room temperature tesU. 

77 (-320^ 

1955    (283.5) 
1931     (280.0) 

1351    (195.9) 
1310    (190.0) 

23.4 

(1) 

168 (24.4) 
138 (20.0) 
12        (1) 

51 '< 8.1.14.4(11/76) 
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Alloy Designation:       Type 301 Stainless Steel 

TABLE 8.1.MVIE7 

Type 301 
Sheet 

Specification: MIL S^5059C 

Form: Sheet 

Thickness, cm (in.); 0.100 to 0.319 (0.040 to 0.125) 
Condition: Extra hard (XH) cold rolled 

u 

u 

Testing Temperature, K (F) 297 (75) 195 (108) 77 (■320) 20 (■423) 4           (452) 

Tension, Longitudinal 

TUS, MN/,Ti2 (ksi)                    Avg 

Std   Devidtion 

1431 
1301 
59 9 

(208) 
(196) 
(8 (39) 

1678 
1655 
16 7 

(2431 
(240) 
12 43) 

2210 
2041 
73 1 

(320) 
(296) 
(10(5) 

2212 
2151 
427 

(321) 
(312) 
(620) 

2140    (310) 
2103    (305) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

1267 
ii:« 
75.8 

(184) 
(1551 
(110) 

1258 
1207 
51,/ 

(132) 
(175) 
(7 50) 

1459 
1207 
147 

(212) 
(175) 
(21.3) 

1658 
1489 
132 

(240) 
(216) 
(19.1) 

1934    (280) 
1882     (273) 

Elong, percent                           A., 
Min 

11.8 
4 2 

7.3 
6 

23 
16 

16.8 
15 

2.3 
2 

RA. percent                             Avj 

No   -if S;:(<-   (No   of Hcilsl .'0 (71 13 (5) 18 (71 14 (51 3       (11 

E, GN/m2 (106 psi)                  Avg 
M.n 

No  of Soec   (No  of Heats) 

172 
171 

3 

(25.0) 
(248) 

(1) 

172 
167 
3 

(25.0) 
(24 3) 

(1) 

166 
165 
3 

(24.1) 
(23.9) 

(1) 

178 
162 
3 

(25.8) 
(23.5) 

(1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, IVlN/m2 (ksi)                    Avg 
K, = 6.3                                 Mm 
No. of Spec. (No  of Heats) 

1604 
1510 
11 

(233) 
1219\ 
14) 

1641 
1572 

9 

(238) 
(228/ 
(4) 

1857 
1793 

9 

(269) 
(2601 
(4) 

1700 
1413 

8 

(246) 
(205) 
(3) 

NTS, rvlN.T,,- (ksi)                    Avg 
K, = 19+                                Mm 
No  of Spei;   (No  of Heals) 

1517 

3 

(220) 

(1) 

1627 

3 

(236) 

(1) 

1606 

3 

(233) 

(1) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

SKI   Devijtion 

rj05 
147C 
2') 0 

(218) 
(214) 
(421) 

1713 
1689 
20,8 

(248) 
(2451 
(3.02) 

2125 
1841 
146 

(308) 
(267) 
(212) 

2053 
1717 
166 

(298) 
(249) 
(24.1) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

1189 
1158 
28 1 

(172) 
(168) 
(4.07) 

1178 
11(55 
9,4 

(171) 
(169) 
(1.36) 

1416 
1255 
153 

(205) 
(182) 
(222) 

1666 
1489 
•45 

(242) 
(216) 
(21.0) 

Elong, percent                           Avg 
Mm 

94 
7 

23.7 
23 

20.4 
9.5 

4.3 
2 

RA, percent                               Avg 
f^in 

No  111 Spec   (No  of Heats) 9 (4) 8 (3) 10 (4) 9 (4) 

E. GN/m2(106p$i)                 Avg 
Mm 

No oi Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =■  6.3                                Mm 
No. of Spec. (No. of Heats) 

1551 
1455 

6 

(225) 
(2111 
(3) 

1626 
1600 

8 

(236) 
(2,32) 
(3) 

1644 
1531 

6 

(238) 
(222) 
(3) 

1119 
1069 

6 

(162) 
(155) 
(3) 

NTS, MN/m2 (ksi)                    Avg 
Kt -   19+                                  Mm 
No of Spec. (No. of Heats) 

1138 

3 

(165) 

(1) 

1117 

3 

(162) 

(1) 

958 

3 

(139) 

(1) 
r: >   :^- 

References: 37146, 39429, 40953, 49088, 55111, 90081 
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TABLE 8.1.1-ME7.1 
Type 301 

Sheet-Weld Metal 

Alloy Designation:      Type 301 Stainless Steel (Weld Metal) S30100 

Specification: 
Form: SheetTIG welded, no filler 
Thickness, cm (in): 0.100 to 0.319 (0.040 to 0.125) 
Condition: Sheet 80% cold rolled, welded, and tested as welded 

u 
Testing Temperature, K (F) 297 (75) 195 (108) 77         (-320) 20      (-423) 

Tension, Longitudinal 

TUS, M(«/m2 (ksi)                    A»g 
Mm 

Sf(J   Oeviauon 

957.7   (138.9) 
924       (134) 

21.9     (3.18) 

1486 
1475 
6.7 

;215.5> 
(214) 
(0.97) 

2006    (290.9) 
1965    (285) 
302     (4.38) 

1824 (264.5) 
1372  (199) 
216     (31.3) 

TVS, MIM/m2 (ksi)                    Avg 
Mifl 

?td   Devidiion 

Elong, percent                          Avg 
Mm 

9.7 
8.5 

18.7 
16 

18.4 
15 

9.58 
3 

P^, percent                                Avg 
Min 

No  of Spec  (No. of t-eutsl 13         (1) 13 (1) 13         (1) 13       (1) 

E, GN/m2 {106 psi)                 Avg 
Mm 

No  of Spec. (No. of Heals) 

Poisson's Ratio 

Work Hardening Hoef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                           Mm 
No. of Spec   (No. of Heiiisl 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No  of Spec   iNo  of Heals) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Miri 

S!d  Deuiation 

TVS, MN/m2 (ksi)                    Avg 
Min 

Std   Deviation 

Elong, percent                         Avg 
Mm 

RA, percent                             Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec, (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, •                                     Mm 
No. of Spec  (No. of Heats) 

NTS, MN/m2 (kii)                   Avg 

K, '                                        Mm 
No of Spec  (No of Heats) 

References:      39429 
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TABLE 8.1.1-ME7.2 
Type 301 
Sheet 

Alloy Designation:      Type 301 Stainleu Steel S30100 

Specification: 
V f" Form: Sheet 

Thickness, cm (in.):     0.320 to 0.634 (0.126 to 0.249) 
Condition: Cryogenically stretched at 77 K (-320 F) 

Testing Temperature, K (F) 297 (75) 77         (-320) 20       (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std   Deviation 

1686    (244.5) 
1653    (239.8) 

2138    (310.1) 
2123    (307.9) 

1453  (355.8) 
2392  (346.9) 

TVS, MN/m2 (ksi)                    Avg 
Mirl 

Std   Deviation 

1649    (239.1) 
1618     (234.6) 

2113    (306.4) 
2085    (302.4) 

2418 (350.7) 
2356  (?11.7) 

Elong, percent                          Avg 
Mm 

7.8 
7.0 

12.3 
b.U 

3.5 
2.8 

RA, percent                                Avg 
Min 

No  of Spec. INo  of He,its) 

34.8 
28.9 

6          (1) 

41.1 
35.9 

6           (1) 

30.0 
27.4 

6         (1) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No  of Spec. (No. of Heats) 

188       (27.2) 

6           (1) 

204       (29.6) 

6           (1) 

204    (29.6) 

6         (1) 

Poisson's Ratio 0.32 0.28 0.37 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K| =                                        Mm 
No of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K^ =                                           Min 
No  of Spec- (No  of Heats) 

Tension, Transverse 

1662    (241.1) 
1624     (235,6) 

2174    (315.3) 
2158    (313.0) 

2435  (353.2) 
2408  (349.3) 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

TVS, (MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

1579    (229.0) 
1565    (227.0) 

2077    (301.2) 
2051     1297.5) 

2328  (337.7) 
2269  (329.1) 

Eking, percent                         Avg 
Mm 

7.1 
5.8 

,1.6 
11.0 

3.3 
2.8 

RA, percent                                Avg 
Mm 

No of Spec  (No. of Heats) 

28.1 
228 

6           (1) 

31.1 
28.4 

6           (1) 

11.0 
6.7 

5         (1) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No  of Spec   INo  of Heats) 

190       (27.6) 

6           (1) 

204       (29.6) 

6           (1) 

205     (29.7) 

5         (1) 

Poisson's Ratio 0.31 0.30 0.32 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, -                                        Mm 
No. of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No  of Spec  (No. of Heats) 

References:      82916 51 / < 
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TABLE 8.1.1 ME8 

Alloy De»ignation.      Type 301 Stainless Steel 

Specification: 
Form: Plate 
Thickness, cm (in.): 1.270 to 2.540 (0.500 to 1.000) 
Condition: Annealed 

Testing Tamnerature, K (F) 297       (75) 166      (-160) 77         (-320) 4           (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std   Deviation 

958      (139) 1475    (214) 1860    (270) 2030    (294) 

TYS, MN/m2 (ksi)                    Awg 
Mm 

SILI   Devidlion 

Elong, percent                            Avg 
Mm 

53 33 32 26 

RA. percent                             Avg 
Min 

No  of Spec. (No. of Heats) 

68 

(1) 

61 

(1) 

53 

(1) 

47 

(11 

E, GN/m2 (loSpsi)                  Avg 
Min 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, = 6.3                                 Mm 
No. of Spec   (No, of Heats) 

662      (96.0) 

(1) 

1300    (188) 

(1) 

993       (144) 

ID 

924       (134) 

(1) 

NTS, MN/m2 |ksi)                   Avg 
K, =                                        Mm 
No. of Spec  (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std. Deviation 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

Elong, percent                           Avg 
Mm 

RA, percent                             Avj; 
Mm 

No of Spec  (No. of Heats) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No  of Spec. (No of Heats) 

NTS, MN/m2 (kii)                   Avg 
K, =                                      Mm 
No  of Spec  (No. of Heats) 

References:   52856 
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Type 301 
Plate 

TABLE 8.1.1 ME9 

o Alloy Duignation: Type 301 Stainless Steel 

Specification: 
Form; 
Thickness, cm (in.); 
Condition: 

Plate 
1.270 to 2.540 (0.500 to 1.000) 
Annealed 

o 

Testing Temperature, K (F) 

Compression, Longitudinal 

CVS, («N/m2 (ksi) Avg 
Mm 

No of Spec. (No. ot Heats) 

Ec, GN/m2(106psi) Avg 
Min 

No. of Spec. (No. of Heats) 

Compression, Transverse 

CVS, MN/m2 (ksi) Avg 
tVliii 

No  oi Spec   (No of Heats) 

Ec,GN/m2(106psi) Avg 
Min 

No  of Spec   (No. of Heats) 

Shear(a) 

SUS, MN/m2 (ksi) 

No. of Spec. (No  of Heats) 

G, GN/m2(106psi) 

Avg 

Avg 
Mm 

No. of Spec. (No. of Heats) 

Impact, Charpy V, Testing Temp. 

Long., J(ft-lb) Avg 
(Vlin 

No  of Spec. (No. of Heats) 

Trans., J(h-lb) 

No of Spec. (No of Heats) 

Fracture Toughness^"' 

K|cMN/m3/2(k$i/in.) 

Orientation 

No of Spec   (No of Heats) 

Avg 
Mm 

Avg 
Mm 

K|E. MN/m3/2(ksiyin.) Avg 
(From PrSC spec.)(      -     )Min 
No. of Spec. (No, of Heats) 

References:    52856 

297 (75)      133      (-220) 

294+ (217+) 

(1) 

294+     (217+) 

ID 

120       (-244) 

144       (106) 

(1) 

73 (-328) 

144      (106) 

(1) 

10 (-441 

111       (82) 

(1) 

J 

(a|    Indicate specimen design a.)d OHentaticn for shear specimens: 
(b)    Indicate specimen desijn for Kj^. data: 

h\.i' 
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TABLE 8.1.1 ME9.1 
Type 301 

PlateWeld Metal 

Alloy Designation:       Type 301 Stainless Steel S30100 

Specification: 

Form: PlateMIG welded, type 308 electrode 
Thickness, cm (in.):      1.270 to 2.540 (0,500 to 1.000) 

Plate Welded, annealed 1366 K (2000 F) one hr, WQ, and tested as quenched Condition: 
u 

Testing Temperature. K (F) 297 (75) 195        (108) 77         (320) 4           (452) 

Tension, Longitudinal 

TUS, MN/m2 (ksil                    Avg 

Miri 
Sid  D<,'v«I;un 

612       (88.7) 1082       (157.0) 1296    (188.0) 1269    (184.0) 

TYS, MN/m2 (ksi)                    Avg 

Sui   Devidtion 

Elong, percent                           Avg 
Min 

34,0 25.0 16.0 15.0 

RA, percent                                Avg 
Min 

No  o\ SpeL   (Nu  of Heats) 

58.0 

1 

41.0 

1 

21.0 

1 

19.5 

1 

E, GN/m2(106psi)                  Avg 
Mm 

No  ot Spec. (No. of Heats) 

PoiiAon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 

Kt =    6.3                               Ml" 
No  o' Sopc   (No. of He.iisl 

648       (94.0) 

1 

858,4     (124.5> 

1 

941.1    (136.5) 

1 

1124    (163.0) 

1 

NTS, MN/m2 (ksi)                    Avg 
K^ =                                           Mm 
No  of Spec. (No  of He.jtsI 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
IVIm 

Std   Deviation 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

Elong, percent                           Avg 
Mm 

RA, percent                             Avg 
Mm 

No. ot Spec  (No. of Heats) 

E, GN/m2 (106psi)                  Avg 
Mm 

No  of Spoc  (No  of Heals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                      Mm 
N',  of Soec  (No of Heats) 

NTS, MN/ni2 (ksi)                   Avg 
Kf *                                      Min 
No, of Spec   (No of Heals) 

I 

References: 52856 
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FIGURE 8. 1. I-MEl.     EFE^ECT OF TEMPERATURE ON THE 

STRENGTH OF TYPE 301 STAINLESS 
STEEL 
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unnotched specimens 

Solid points for notched 
specinnens ( K, > 17) 
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Fatigue Life, cycles 

lO" 10° 

FIGURE 8. 1, 1-ME2. FATIGUE LIFE CURVES FOR AXIAL LOADING ON 
LONGITUDINAL SPECIMENS OF EXTRA HARD 
COLD ROLLED TYPE 301 STAINLESS STEEL 
SHEET 0. 056 CM (0. 022 IN. ) THICK AT FRE- 
QUENCIES OF 3. 3 AND 0. 27 HERTZ AT R =  0. 14 

.J.J 

Reference:    70906 
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O 
10 

stress Intensity Factor Range, AK, ksiyirT. 
100 

Type 301 

1000 

o 

E 
E 

o 

o 

p 

U    <5 

e 
0) 

- 
I        1 '   "1 ■ —I— T—r r 1 1                1         I      r ■" 1- I" f-T-r 

- 

A 
A 

Specimens loaded to 0.05 Oj in LN2, unloaded, 

loaded to a^ in LN2, then cycled at room tempera-    - 

ture or 77 K (-320 F).   Room temperature speci- 

mens also proof loaded to 0.86 O5 at room tempera- 

ture prior to cycling. Oj = 1442 MN/m^ (209.2 ksi), - 

10-5 

- 

• 

o 

A^ 

- 

- 
o 
▲ A 

• 
• 

': 

o 
o - 

lo-s — 

•        0 
o 

• 
• 
o 

A   Room  Tennperature 
A   77 K (-320 F) 

- • o 
A 

•   Sheet Thickness 0.071 cnn (0.028 in.). 
▲   Sheet Thickness  0.26 cm (0.10 in.) 

- 
.   .. 1. ,., _l ,_ 1 -L- J I _J_ 

Cycling  Rote: 0.8 Hz 
R = 0 

i ,J 1 i 1 1 1 i__i._i.„ 

10- 

-JlO'^ 

o >^ o 
■V .a o c 

o 
X) 

o 

o 
CD 

o 
o 
o 
<u 

22 44 66     88   110 220 440 

Stress Intensity  Factor Range, AK, MN/m'^^ 

10" 
660   880 1100 

FIGURE 8.1.1-ME3.  FATIGUE CRACK GROWTH RATE CURVES FOR SPECIMENS OF 
CRYOSTRETCHED 301 STAINLESS STEEL AT ROOM TEMPER- 
ATURE AND 77 K (-320 F) [87612] 

[sheet cryostretched to 932 MN/m2 (135 ksi) at 77 k (-320 F); simulated resin cure cycle 340 K (150 F) 
3hr + 420K (300 F) 5 hr] 
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TABLE 8.1.1-TRl 

Alloy Designation'.   Type 301 Stainless Steel 

Specification: 
Form: 
Dimension: 
Condition:    Annealed 

J 

Testing Temperature K (F) 

Thermal Conductivity 

Watts m-1 K-1 
Btu hr-1 ft-l F-1 

\':i   j' Spec. 
References: 

Thermal Expansion (T27:^ to T) 
Longitudinal 

Percent 
No  o- Spt-i 

References: 48571, 90208 

Specific Heat 

Joules kg-1 K-1 
Btu Ib-I F-1 

\o o: Spec. 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft-1 

No  0' Spec. 
References: 

273 (32) 100 (■280)       50 

0.211 

(-370)       20 

-0.230 

(-423)        10 

-0.232 
1 

(-4421 (-452) 

55 ••- 
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TABLE 8.1.2-IV;E1 

D 
Alloy Designation:       Type 304 Stainless Steel 

Specification; AMS 5513, MIL S-5059C 
Form: Sheet 
Thickness, cm (in): Up to 0.099 (0.039) 
Condition; Hard cold rolled 

u 

Testing Temperature, K (F) 297      (76) 195      (1081 77         (320) 20 (■423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 

Mm 
Std  Deviation 

1320    (191) 
1310    (190) 

1469    (213) 
1455    (211) 

1904    (276) 
1882    (273) 

2015 
1910 

(292) 
(277) 

TVS, MN/m2 (ksi)                    Avg 
Mill 

Sid   DevidUon 

1193    (173) 
1172     (170) 

1296    (188) 
1248     (181) 

1434    (208) 
1358     (1971 

1558 
1462 

(226) 
(212) 

Elong, percent                           Avg 
Mm 

2.7 
2.5 

9.6 
8b 

28.6 
28 

1.8 
1.5 

RA, percent                             Avg 
Mm 

No   of Spec. (No. of Heafs) 5       (1) 5       (1) 5       (11 6 (11 

E, GN/m2 (106psi)                  Avg 

Mm 
No  of Spec. (No. of Heats) 

178       (25.9) 
174       (25.3) 
5         (1) 

185      (26.9) 
182       (26.4) 

5         (1) 

201       (29.1) 
198       (288) 

5         (1) 

210 
204 

5 

(30.5) 
(296) 

(11 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                    Avg 
K, = 6.3                                 Mm 
No. of Spec   (No. of Heais) 

1462    (212) 
1420     (201)) 

5       (11 

1593    (231) 
1572     (2281 

b        (II 

1910    (277) 
1889     (274) 

5       (I) 

2158 
2117 

5 

(313) 
(307) 

NTS, MN/m2 (ksi)                    Avg 
K, =  19+                                Mm 
No  of Spe.    (No  of Heats) 

1158    (168) 
1117     (162) 

5       (11 

1303    (189) 
1268     (184) 

5       (1) 

1620    (235) 
1565    (227) 

5       (1) 

1585 
1524 

5 

(230) 
(221) 
(1) 

Tension, Transverse 

TUS, IV1N/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

1438    (209) 
1427     (2071 

1601     (232) 
1565     (227) 

1868    (271) 
1848    (268) 

2155 
2130 

(313) 
(3091 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

1179    (171) 
1165     (169) 

1331     (193) 
1296    (188) 

1476    (214) 
1462     (212) 

1558 
1517 

(226) 
(220) 

Elong, percent                          Avg 
Mir, 

4.9 
4.5 

7.1 
6.0 

22.9 
21.5 

1.3 
10 

RA, percent                             Avg 
Mm 

No. of Spec  (No. of Heats) 5       (1) 5        (1) 5       (11 5 (11 

E, GN/m2 (106psi)                  Avg 
Mm 

No  o! Spec. (No  of Heats) 

193      (28.0) 
189       (274) 

&         (11 

199      (28.9) 
19b       (28 31 

5         (I) 

207       (30.0) 
204       129,6) 

5         (11 

214 
209 

5 

(31.1) 
(30.3) 
(1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =  63                                 Mm 
No. of Spec  (No. of Hoatsi 

1200    (174) 
1144      (166) 

b         '11 

1400    (203) 
1338     1194) 

')       (1) 

1689    (245) 
IGfiH     (2421 

b       (1) 

1903 
1855 

5 

(276) 
(269) 
(1) 

NTS, MN/m2 (ksi)                   Avg 
K, =   19+                                Mm 
No  of Spec  (No  of Hea'sl 

1124    (163) 
1062     (154) 

b       (11 

1269    (184) 
1220    (1771 

6       ID 

1544    (224) 
1462    (212' 

5       (1) 

1572 
1503 

5 

(228) 
(218) 
(1) 

Reference*:   56261 
8.1.2-1 (11 /74I 
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TABLE 8.1.2-ME1.1 
Type 304 

Sheet-Weld Metal 

Alloy Designation:      Type 304 Stainless Steel (Weld Metal) S30400 

Specification: 
Form: 
Thickness, cm (ii 
Condition: 

SheetTIG Welded, no filler 
Up to 0.099 (0.039) 
70% cold rolled, welded, and tested as welded 

u 
Testing Temperature. K (F) 297 (75) 195         (-108) 77           (320) 20         (423) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Sid   Deviation 

677 
653 

(98.2) 
(94.7) 

1220       (177) 
1200       (174) 

1675       (243) 
1653       (240) 

1827    (265) 
1806     (262 

TVS. MN/m2 (ksi)                    Avg 
Mm 

SiJ   Devidlion 

Elong, percent                          A»g 
Mm 

1.7 
10 

2.3 
2.0 

2.2 
1.5 

2.8 
2.0 

RA, percent                                Avg 
Min 

No  of Spec   INo, of Heats) 5 (1) 5            (1) 5             (1) 5           ID 

E, GN/m2(106psi)                 Avg 
Mm 

No of Spec  INo. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                    Avg 
Kt =                                           Mm 
No  of Spec. INo  of Heals) 

NTS. MN/m2 (ksi)                    Avg 
Kj =                                        Min 
No of Spec. INo, of Heats) 

Tension, Transverse 

TUS. MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

703 
684 

(102) 
(100) 

1240       (180) 
1230      (179) 

1717       (249) 
1710       (248) 

2000    (290) 
1972    (286) 

TVS, •/IN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

Elong, percent                           Avg 
Mm 

2.3 
2.0 

2.0 
1.5 

2.3 
2.0 

2.7 
2.0 

RA, percent                             Avg 
Mm 

No. of Spec  (No of Heats) 5 (1) 5             (11 5             (1) 5           (1) 

E. GN/m2 (lOfi psi)                Avg 
Mm 

No  of Spec, (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No  of Spec   INo  of HeatsI 

NTS. MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No of Spec  INo of Heats) 

References:     56261 

fi;»S' 8.1.2 1.1 (11/76) 
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TABLE 8.1.2-Mc2 

Type 304 
Sheet 

O 
Alloy Designation:      Type 304 Stainless Steel 

Specification: AMS-5513, MILS-5059 
Form: Sheet 

Thickness, cir (in): 0.100 to 0.319 (0.040 to 0.125) 
Condition: Annealed 

Testing Temperature, K (F) 

v^' 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

StJ Devidtion 

TVS, MN/m2 (ksi) 

Std. Deviation 

Elong, percent 

RA, percent 

No   of Spec. (No. of Heats) 

Avg 
IVIin 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

E, GN/m2 (106psi) Avg 
Mm 

No. ol Spec. (No. ot Heats) 

Poisson's Ratio 

Work Hardening Coef 

Avg 
Mm 

NTS, MN/m2 (ksi) 
K, = 5.2 
No  ut SpfL   (No. of fHeats) 

NTS, MN/m2 (ksil Avg 
Kt = Mm 
No  of Spec. (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) Avg 
Mm 

Std. Deviation 

TVS, MN/m2 (ksi) Avg 
Min 

Std- Deviation . 

Elong, percent Avg 
Mifi 

RA, percent Avg 
Mm 

No  of Spec   (No of Heats) 

E, GN/m2 (106 psi) Avg 
Mm 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Mm 

No  ol Spec   (No. of Heats) 

NTS, MN/m2 (kii) Avg 
K, = Mm 
No  of Spec   (No  of Heats) 

Refarancn:   48128 

297       (75) 

658 
{5bb 

(95.5) 
(9b.O) 

293      (42,5) 
283      (41.0) 

75 
70 

720      (104) 
710      (103) 

4 (2) 

77 ;-320) 

1627    (236) 
1C20    (235) 

379      (55,0) 
372       (54.0) 

41,5 
39 

(2) 

20 (-423) 

1444    (210) 
1406     (204) 

4        (2) 

1800    (261) 

427      (62.0) 
421       (61.0) 

31 
30 

(2) 

1-58    (168) 
1089     (158) 

4        (2) 

(-452) 

1703    (247) 

569      (82,5) 
552      (BOO) 

30 
30 

(2) 

1227     (178) 
1200     (174) 

4        (2) 

fir*. '- 
8.1.2-2(11/74) 
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TABLE 8.1.2ME3 

Alloy Designation:      Type 304 Stainless Steel 

Type 304 
Plate 

Specification; AMS-5513, MIL-S-5059 
Form: Plate 
Thickness, cm (in,):     0.635 to 1.269 (0.250 to 0.499) 
Condition: Annealed 

S30400 

o 
Testing Temperature, K (F) 297 (75) 77 (-320) 20 (-423) 

Tension, Longitudinal 

TUS, IVIN/m2 (ksi) 

Std DeviiKion 

TVS, MIM/m2 (ksi) 

Std. Deviation 

Elong, percent 

RA, percent 

No  of Spec. (No. of Heals) 

E, GN/m2(l06psi) 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Wo.x hardening Coef 

NTS, MN/m2 (ksi) Avg 
K^ = Mm 
No. of Spec  (No. of Heats) 

Avg 
M.n 

592.5 
587 
11.4 

(85.93) 
(85.1) 
(1.65) 

Avg 
Mm 

328 (47.6) 

Avg 
Mm 

64 

Avg 
Mm 

9 (?) 

Avg 
IVlm 

NTS, MN'm? (ksi) 

No  of Spec   (No, 

Avg 
Mm 

of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std   Deviation 

Avg 
Mm 

564 
605 

(81.8) 
(87.7) 

TVS, IVIN/m2 (ksi) 

Std, Deviation 

Avg 
Mm 

318 (46.1) 

Etong, percent Avg 
Mm 

66.5 
66 

HA, percent 

No  of Spec   (No 

Avg 
Mm 

of Heatsl 2 (1) 

E, GN/m2 (106p»i) 

No of Spec, (No 

Avg 
Min 

of Heats) 

Poison's Ratio 

Work Hardening Coef 

NTS, VN/m2 (ksi) Avg 
K, = Mm 
No  of Spec   (No of Heats) 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No of Spec  (No, of Heals) 

References.      56754.87223 

1586    (230) 

377       (54.7) 

1724.6(250.13) 
1682     (244) 
17 (2.47) 

410      (59.4) 

39 

1 (1) (2) 

1620    (235) 

401       (58.1) 

1482     (215) 

364      (52.8) 

42 

1 (1) 1 (1) 

8.1.2 3(11/76) 
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TABLE 8.1.2-ME3.1 

Type 304 
Plate 

Alloy Designation:       Type 304 Stainless Steel S30400 

^ Specification: 
^. ^ form: Plate 

Thickness, cm (in.|: 0.635 to 1.269 (0.250 to 0.499) 
Condition: Annealed 

Testing Temperature, K (F) 

^ J 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Min 

No, of Spec. (No of Heats) 

Ec,GN/m2(106psi) 

No  ot Spec   (No. of Heats) 

Compression, Transverse 

CYS, /MN/m2 (ksi) 

Avg 
Mm 

Avg 
Mm 

No of Spec. (No. of Heats) 

Ec, GN/m2(106p$i) 

No of Spec (No. of Heats) 

Shearfa) 

Avg 
Mm 

SUS, MN/m2 (ksi)                   Avg 490 (71.1) 
Mm 

No. of Spec. (No. of Heats) 7 ID 

G,GN/m2(106psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Impact, CharpY V 

Long., Nm(Hlb)                      Avg 
Mm 

No of Spec  (No. of Heats) 

Trans., Nm(ft-lb)                      Avg 
Mm 

No of Spec  (No ot Heats) 

Fracture ToughnessfW 

K(cMN/m3/2(k$iyin.)             Avg 
Mm 

Orientation:      - 
No. of Spec  (No of Heats) 

K|E, MN/m3/2(i(,i/in.) Avg 
(From PTSC spec.)(      -     )Min 
No. of Spec. (No. of Heats) 

References: 56754 

297 (75) 20        (-423) 

972.2   (141.0) 

7 (1) 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for K\c data: 

r- r-    , 

8.1.2 3 1 (11/76) 
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Alloy Designation: 

TABLE 8.1.2-ME3.2 
Type 304 
Plate 

Type 304 Stainless Steel S30400 

Specification: 
Forni: 
Thickness, cm (in.): 
Condition: 

Plate 
Over 5.080 (2.000) 
Annealed 

Testing Temperature, K (F) 297 (75) 20 (-423) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Min 

No. of Gpec. (No, of Heats) 

Ec,GN/m2(106psi) 

No. of Spec. (No. of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksil 

Avg 
Min 

Avg 
Mm 

No. of Spec. (No. of Heats) 

Ec, GN/m2(106psi) 

No  of Spec. (No. of Heats) 

Shearlal 

Avg 
IVlin 

SUS, VIN/m2 (ksi) Avg 
(Vlin 

No. of Spec. (No of Heats) 

G,GN/m2(106psi) Avg 
fvlin 

No. of Spec. (No. of Heats) 

Impact, Charpy V 

Long. Nm(h-lb) Avg 
Mm 

No. of Spec. (No- of Heats) 

Trans. Nm(ftlb) Avg 
Mm 

No. of Spec. (No of Heats) 

Fracture Toughness"*' 

K|cMN/m3/2(ksi/in.)            Avg 
Mm 

124 (91.5) 

1 

115 (8£) 

1 

0''ientation       - 
No. of Spec. (No. of Heats) 

K|E, MN/m3/2(|„i/in.j Avg 
(From PTSC spec.)(     -     IMm 
No. of Spec. (No. of Heats) 

References:    94205 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for Kj^ data: 

^iii\i< 

8.1.2-4(11^76) 
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TABLE 8.1.2 ME4 

Type 304 

Bar 

u 
Alloy Designation:       Type 304 Stainlets Steel 

Specification: 

Form: 

Diameter: 
Condition: 

AMS 5639A, QQ-S-763 
Bar 

Up to 2.54 cm (1.000 in.) 
Annealed 

S30400 

Teitinj Temperature, K (F) 297 (75) 195      (108) 122       (-240) 77         (-320) 20        (-423) 4           (452 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 

Ml.- 
Std  Deviation 

640 
572 
52.5 

(92.8) 
(83.0) 
(7.63) 

1151    (167) 
1041     (151) 
41.3     (5.99) 

1338    (194) 1522    (221) 
1420    (206) 
91.7      (13.3) 

1864    (270) 
1751     (254) 
99,3     (14.0) 

1721     (250) 
1668     (242) 

TYS, MN/m2 (ksi)                   Avg 
tvlin 

Std. Deviation 

234 
179 
26.7 

(33.9) 
(26.0) 
(3.87) 

298      (43.2) 
276       (40.0) 

282      (40.9) 
200      (29.0) 
49.6     (7.20) 

418      (60.6) 
358      (52.0) 
40.9     (5.93) 

402       (58.2 
379       (55.01 
15.1      (2.191 

Elong, percent                         Avg 
Min 

75.8 
50 

50.3 
46 

46.0 45.0 
41 

2e.9 
12 

30.1 
20 

RA, percent                             Avg 
(Vtm 

No, of Spec. (No. of Heats) 26 

81.8 
76 

(7) 9         (3) 

73.9 

1        (1) 

66.5 
55 

22         (6) 

53.5 
50 

12        (4) 

55.3 
49.8 

8        (2) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coaf 

NTS, MN/m2 (ksi)                   Avg 
Kj = 3                                    Min 
No  of Spec. (No. of Heats) 

910 
903 

8 

(132) 
(131) 
(2) 

1584     (230) 
1579     (229) 

9        (2) 

1993    (289) 
1951     (283) 

7       (2) 

1741     (252) 
1724     (250) 

8       (2) 

1879    (272) 
1813    (263) 

4        (1) 

NTS, IVIN/m2 (ksi)                   Avg 
K, - 14                                  Mm 
No. of Spec. (No of Heats) 

708 
703 

3 

(103) 
(102) 
(1) 

1053    (153) 
1048    (152) 

3       (1) 

1117    (162) 
1089     (158) 

'i       (1) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (ks-)                    Avg 
Mm 

Std. Deviation 

Etong, percent                        Avg 
Min 

■ 

RA, percent                             Avg 
Mm 

No. of Spec  (No  of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

PoiKon's Ratio 

Wori( Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                        Mm 
No of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =■                                        Mm 
No of Spec  (No of Heats) 

Referencm:    39871. 46464. 48128, 64373, 90190 
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TABLE 8.1.2-TR1 Type 304 

Alloy Designation;  Type 304 Stainless Steel 
S30400 

Specification; 
Form; 
Dimension; 
Condition; Annealed 

Testing Temperature K (F) 273           (32) 100           (2801 50             (-370) 20 (■423) 10 (-442) 4 (■452) 

Thermal Conductivity 

Watts m-1 K-1 14.7 9.5 5.7 1.95 0.78 
Btu hr-1 fr' F-1 (8.50) (5.49) (3.301 (1.13) (0.451) 

No  of Spec 1 1 1 1 1 

References: 40911 

Tf>ermal Expansion (T27'^ to T) 
Longitudinal 

Percent 0 0230 ■0.261 0.264 ■0.264 ■0.264 
No  ot Spec ) 2 2 2 2 2 

References: 90208, 90336 

Specific Heat 

Joules kg" K' 

Btu lb ' F-1 
No of Spec. 

References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft*^ 

No    O!   So-,. 
References; 79b61 

Magnetothermal Conduc tivity 
H 

tesia. 

Watts m' K 1 0 2.20 0.95 0.40 

Btu hr 1 ft^ F-1 (1.27) (0.55) (0.23) 

Watts m-1 K ' 8 2.00 0.90 0.35 

Btu hr 1 ft 1 F 1 (1.16) (0.52) (0.20) 

No. of Spec. 1 1 1 

References:  95168 

I 

oi> 
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TABLE 8.1.3ME0.1 
Type 304L 
Sheet 

o 
Alloy Designation: 

Specification; 

Form; 

Thickness, cm (in.) 
Condition; 

Type 304L Stbinless Steel S40603 

Sheet 
Up to 0.099 10.039) 
Cold rolled 50% 

O 

Testing Temperature, K (F) 297 (75) 195 (1081 77 (320) 20 (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 

Std   Devi.itioii 

1241 (180) 1379 (200) 1669 (242) 1896 (?75) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Sid    Di!Vl,3(lOJl 

1089 (158) 1234 (179) 1344 (195) 1613 (234) 

Elong, percent                           Avg 
Mm 

2.5 4.5 76.5 1.5 

RA, percent                                Avg 
Mm 

No  ot Sp«c   (No  ot Halts) 5 5 5 5 

E, QN/m2 (106 psi)                 Avg 
M,n 

No  of Spec   (No. of Heaisl 

Poisson's Ratio 

Wo* Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kj =                                           Mm 
No  of Snec   (No  of Heats) 

1372 (199) 

5 

1510 (219) 

5 

1841 (267) 

5 

2137 (310) 

5 

NTS, iWN/m2 (ksi)                    Avg 
Kt '                                           Mm 
No. of Spec  (No of Heats) 

Tension, Transvetse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std   Devidiuji: 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std  Devat'On 

Elong  percent                           Avg 
Min 

RA, percent                               Avg 
Mm 

No. ot Spec  (No. of Heats) 

E, GN/m2 (106 psil                 Avg 
Mm 

No  of Spec   (No  of Heats) 

Poioon's Ratio 

VIoiV Hwdening Coef 

NTS, MN/m2 (ksi)                    Avg 
K,>                                        Mm 

No  of Spec   (No  of HeatsI 

NTS, MN/m2 (ksi)                     Avg 
K, '                                                    M.n 

No of Spw.  'No of Heats) 

Refer«nc«:   94204 
8.1.3 0.1 (11/751 fii>."'~ 
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TABLE 8.1.3-ME0.2 
Typ« 304 L 

ShaetWeld Metal 

Alloy Designation:      Type 304L Stainless Steel (Weld Metal) 840503 

Specification: 
Form: Sheet TIG welded, no filler 
Thickness, cm (in.):     Up to 0.099 (0.039) 
Condition: Sheet 50% cold reduced, welded, tested as welded 

Testing Temperature, K (F) 297 (75) 195       (108) 77         (320) 20         (-423) 

Tension, Longitudinal 

TUS, Ml\l/m2 (Icsi)                    A»9 
Min 

Std  Deviation 

570 
523 

(82.6) 
(75.9) 

1007     (146.0) 
958       (139) 

1502     (217.9) 
1480    (215) 

1757     (254.9) 
1710    (248) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

Elong, percent                           Avg 
Mm 

1.9 
1.5 

2.5 
1.5 

3.3 
2,0 

3.4 
3,0 

RA, percent                             Avg 
Min 

No  cf Spec   (No  of Heals) 8 (2) 8           (2) 8           (2) 8          (2) 

E. GN/m2 (lO^psi)                  Avg 
Mm 

No of Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, l«N/m2 (kii)                   Avg 
K, =                                        Mm 
No of Spec  (No of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No of Spec  (No of Heats) 

Tension, Transverse 

549 
496 

(79.6) 
(71.9) 

988.7   (143.4) 
924       (134) 

1487    (216.7) 
1380    (200) 

1882    (272.9) 
1800    (261) 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

Elong, percent                         Avg 
M,,, 

1.6 
1 

2.5 
2 

2.9 
2 

3.5 
2,0 

RA. percent                             Avg 
Mm 

No. of Spec  (No, of Heats) 8 (2) 3           (2) 8           (2) 8           (2) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No. of Heats) 

Poisun's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Mm 
No  of Spec, (No. of Heats) 

NTS. MN/m2 (kti)                    Avg 
K,  =                                               Mm 

N) of Spec  (No of Heats) 

References:   48652. 49088 
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TABLE 8.1.3 MEO.3 

Type 304L 
Sheet 

Alloy Deaignation:      Type 304L Stainless Steel 

Specification; 

Form: Sheet 

Thickness, cm (in.|: Up to 0 099 (0.0391 
Condition; 70% cold reduced 

S40503 

Testing Temperature, K (F) 297 (75) 77         (320) 20         (423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Mil. 

1320       (1911 1780     (258) 2050     (298) 

TVS, MIVi/,n2 (ksi)                    Avg 1210       (176) 1630    (237) IblO     (262) 

Elong, percent                            Avg 2.0 1.5 1.0 

RA. percent                                Avg 
M,.i 

No  ol Spw.. (No. ot Hciis) 1 1 1 

E, GN,'m2 (106 psi)                  Avg 

No  ot Sp.il.   INi.  ut H,-jibl 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksil                    Avg 
K, =                                                   Miri 

NTS, MN/m2 (ksi)                    Avg 
K^ -                                        Mm 
No  ol SD"C   I NO  ol Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 

Std   Deviation 

1490       (216) 1930     (280) 2270     (329) 

TVS, MN/m2 (ksi)                    Avg 
Mil 

Std    DiJvidtlUti 

1250       (182) 1700     (247) 2040     (296) 

Elong, percent                           Avg 
M-i 

."O 2.0 0.8 

RA, percent                                Avg 
Mr. 

No. ot Spsit   INo  ol Hcdis) 1 1 I 

E, GN/m2 (loSpsi)                  Avg 
Mil 

No  ol Spec   (No  at Heals/ 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, '                                               Min 

NTS. MN/in2 (kii)                    Avg 
Kt =                                        Mm 
No    It Stvi    'Nfi  ol Heatr.l 

References;   90068 
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TABLE 8.1.3-ME1 

Alloy Dnignation:      Type 304L Suinleu Steal S40503 

AMS-5611A, MIL S 4043 
Shaat 

Specification: 
Form: 
Thicknan, cm (in.):     0.100 to 0.319 (0.040 to 0.12S) 
Condition: Annealed 

J 

Taiting Tamparature, K (F) 297 (75) 195      (108) 77        (320) 20         (-4231 4 (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avy 

Std   Deviation 

661 
620 
27.2 

(95.9) 
(90.0) 
(3.95) 

977      (142) 
896       (130) 
60.4      (8.76) 

1464    (212) 
1406     (204) 
34.7      (5.03) 

1748    (254) 
1738    (252) 
12.2      (177) 

1589 
1538 
43.0 

(230) 
(223) 
(6.231 

TVS, MN/m2 (ksi)                    Avj 
Mm 

Sid  Deviation 

295 
262 
16.6 

(42.8) 
(38.01 
(2 41) 

248      (36.0) 
200       (29.0) 
43.3     (6.28) 

273      (39.6) 
200      (29.0) 
43.6     (632) 

307       (44.5) 
200       (29 0) 
65.3      (948) 

403 
317 
47.1 

(58.5) 
(46.0) 
(6.83) 

Elonj, percent                         Avg 
Mm 

55.8 
42 

42.8 
42 

36.8 
33 

33.2 
27 

29.3 
24 

PA, percent                             Avg 
Mm 

No  of Spec  (No  of He.)ts) 16 (4) 8         (2) 16         (4) 8         (4) 12 (4) 

E, GN/m2 (lO^psi)                  Avg 
Mm 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, = 5.2                                   Mm 
No. of Spec. (No of Heats) 

734 
634 
16 

(106) 
(92 0) 
(4) 

1030    (150) 
1027     (149) 

4       (1) 

1417    (206) 
1351     (196) 
16         (4) 

1287    (187) 
1227     (1781 
14         (4) 

1460 
1386 
12 

(212) 
(201) 
(3) 

NTS, MN/m2 (k»i)                    Avg 
K, =                                           Mm 
No of Spec  (No of Heaisl 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

1536 
1400 

(223) 
(203) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

410 
386 

(59.5) 
(56.0) 

Elong, percent                         Avg 
Mm 

34.8 
34 

RA, percent                             Avg 
Mm 

No of Spec  (No. of Heats) 5 (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No of Heats) 

Poisu>n's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, '                                        Mm 
No of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, -                                               Mm 
No of Spec. (No of Heats) 

Refaranon:    48128, 77930 

rr/'.' 
8.1.3-0.4(11/76) 

http://www.abbottaerospace.com/technical-library


ii"Sy\ III ii>Wifc'8iM't!)u'jW',iii)>l|||)| mmmmmmmKmm 

%.i 

0 

TABLE 8.1.3 MEVI 
Type 304 L 
Sheet 

Alloy Designation:      Type 304L Stainless Steel 

Specification: 
Form: Sheet 
Thickness, cm (m.): 0.100 to 0.319 (0,040 to 0.125) 
Condition: 40% cold reduced 

S40503 

Testing Temperature, K (F) 297 (75) 77         (320) 20         (423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 

Stvl   D«--vi.i!.«.n 

1030       (150) 1720    (250) 1630     (236) 

TYS, MN/m2 (ksi)                    Avg 793         (115) 1030    (150) 1160     (168) 

Eiong, percent                          Avg 
Mm 

7.5 30.5 31.0 

RA, percent                                Avg 
Mm 

No   ui Spi:i   INo  of Heals) 1 1 1 

E. GN/m^ |106psi)                 Avg 
Mm 

.\1,.    ,. Siv.    i\lo  of Healbl 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                           M,n 
No  of Sot't.   (No  of Heats) 

NTS. MN/m2 (ksil                    Avg 
K, =                                           Min 
No  of Spec. INo  of Hejlsi 

Tension, Transverse 

TUS, IV1N/m2 (ksi)                    Avg 1090      (158) 1680     (244) 1510    (219) 

SlJ   Ijevijtion 

TYS, MN/in2 (ksi)                    Avg 
Mm 

St'l  Dfv.ii.on 

924         (134) 1100    (160) 1200    (174) 

Elong, percent                         Avg 
Mm 

8.5 32.0 - 

RA, percent                             Avg 
Min 

No. of Spec  INo of Heats) 1 1 1 

E, GN/m2 (106 psi)                  Avg 

i\o   of Spei.   fiNo   of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                        Mm 
No  of Spec   INo  of Heatsl 

NTS, MN/m2 (ksil                    Avg 
K, -                                        M..1 
No  of Spec  INo  of Heats) 

References:   90068 
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TABLE 8.1.3 ME2.1 
Type304L 
Sheet 

Alloy Detignation:     Type 304L Stainless Steel 

Specification: 
Form: Sheet 
Thickness, cm lin.): 0.100 to 0.319 10.040 to 0.125) 
Condition: 60% reduced reduced 

S40503 

-w.^ 

Testing Temperature, K (F) 297 (75) 77         (-320) 20         (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std  Deviation 

1270       (184) 1790    (260) 1770    (256) 

TYS. MN/m2 (ksi)                   Avg 
Mm 

Std   D*^vkJtion 

1010       (146) 1260    (183) 1520    (221) 

Eking, percent                         Avg 
Mm 

5.5 28.5 5.0 

RA, percent                               Avg 
Mm 

No  of Spec  (No. of Heats) 1 1 1 

E, GN/m2 (106psi)                 Avg 
IVlin 

No  of Spec   (No. of tHeats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K^ =                                        Mm 
No  of Spec   (No, of Heatsl 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No  of Spec. (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std   Devidi'jn 

1300      (188) 1720    (250) 1840    (267) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

1100       (160) 1390    (202) 1670    (242) 

Etong, psroent                        Avg 
Min 

6.2 25.8 2.2 

RA, percent                             Avg 
Min 

No  of Spec  (No. of Heats) 1 1 1 

E. GN/m2 (106 psi)                 Avg 
Min 

No of Spec. (No of Heats) 

Poision's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                           Mm 
No  of Spec   (No of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, '                                         Mm 
No of Spec  (No. of Heals) 

References:   90068 

5?      < 8.1.3-0.6(11/76) 

http://www.abbottaerospace.com/technical-library


F-^rt^fffftlZ'VK, TT \-,\M,l^^ftr) 

u 

TABLE 8.1.3 ME1.3 

Alloy Designation:      Type 304L Stainless Steel 

Specification: 

Form: Sheet 

Thicknea, cm (in.): 0.100 to 0.319 (0.040 to 0.125) 
Condition: 70% cold reduced 

S40503 

Type 304L 
Sheet 

Testing Temperature, K (F) 

o 

Tension, Longitudinal 

TUS, MN/m^ (ksi) 

Sid   Devkitiiin 

Avg 
Mm 

1330 (193) 

TVS, MN/m2 (ksi) 

Std   Df.'vi;i!K)n 

Avg 
Mm 

938 (136) 

Elong, percent Avg 
Mm 

4.0 

RA, percent Avg 
Mm 

No  u( Spec. INo. ol Heaisl 1 

E, GN/m2 (106 psi) Avg 
Min 

Nil   iff Spp.    lt\to of He;. ts) 

Poisson's Ratio 

Work Hardening Coe) 

NTS, MN/m2 (ksi) Avg 
Kt = Mm 
No  ot Spec   INo  ot HIMIS) 

NTS, MN/m2 (ksi) Avg 
M'fi 

No  of Spec, (No of Hedts) 

Tension, Transverse 

TUS, MN/m2 (ksi) Avg 
Mm 

1390 (202) 

Sifl   Deviation 

TVS, MN/m2 (ksi) Avg 
Min 

1190 (172) 

Std   Deviation 

Elong, percent Avg 
Mm 

4.5 

RA, percent Avg 
Mm 

No  of Spec   (No of Heats) 1 

E, GN/m2 (106 psi) Avg 
Mm 

No  ot Spec (No  of Heats) 

Poinon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, = Mm 
No of Spec  (No. of Heats) 

NTS, MN/m2 (kii) 

•<t = 
No  of Spec   (No of 

Avg 
Mm 

Heats) 

References:   90068 

297 (75) 77 (320) 

1760     (255) 

1430    (208) 

26.0 

1850    (269) 

1550     (225) 

23.0 

20 (-423) 

1920    (279) 

1720    (249) 

2.5 

2210    (320) 

1840     (267) 

1.7 

8.1.3 0.7(11/76) 5? -• 

http://www.abbottaerospace.com/technical-library


r 
Alloy Designation: 

TABLE 8.1.3-ME1.4 

Type 304L Stainless Steel 

Type 304L 
Plate 

S40503 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Plate 
Over 5.080 (2.000) 
Annealed 

Testing Temperature, K (F) 297 (75) 77 (320) 20 (423) 

Compression, Longitudinal 

CVS, MN/m2 (ksi) Avg 
Mm 

No. of Spec. (No. of Heats) 

Ec,GN/m2(106psi) 

No  of Spec  (No. of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

Avg 
Mm 

Avg 
Mm 

No of Spec. INo of Heats) 

Ec,GN/m2(106psi) 

No  of Spec  (No. of Heats) 

Shear(a> 

Avg 
Mm 

sus. MN/m2 (ksi) Avg 
Min 

No of Spec. (No. of Heats) 

G,GN/m2(106psi) Avg 
Mm 

No of Spec. INo. of Heats) 

Impact, Charpy V 

Long. Nm(ftlb) Avg 
Mm 

No of Spec. (No. of Heats) 

Trans. , Nm(ft-lb) Avg 
Mm 

No of Spec. (No. of Heats) 

Fracture Toughness"*' 

K|cMN/m3/2(k$i/in.) Avg 
Mm 

Orientation 
No of Spec. (No. of Heats) 

K|E, MN/m3/2(ini/in.) Avg 
(From PTSC spec.)(     -    )Min 
No  of Spec. (No of Heats) 

References:   94205 

90.8 (67) 

1 

89.5 (66) 

(a) Indicate specimen design and orientation lor shear specimens: 
(b) Indicate specimen design for K|c data: 

5?   < 
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TABLE 8.1.3ME2 

O 
Alloy Designation:       Type 304L Stainless Steel 

Specification: 
Form: 
Diameter: 
Condition: 

AMS 5647B, QQ 5^763 
Bar 
Up to 2.54 cm (I.OCX) in.) 
Annealed 

o 

o 

Testing Temperature. K (F) 297       (75) 195       (108) 77         (320) 20         (.423) 4           (-452) 

Tension, Longitudinal 

659      (95.5) 
572       183 0) 

1055    (153) 
1048     (152) 

1509    (219) 
1427     (207) 

1882    (273) 
1882     (273i 

1660    (241) 
1620    (2351 

TUB, MN/m2 (ksi)                     Avg 
Mm 

Std   Devidlion 

TYS, MN/m2 (ksi)                    A»g 

Mifi 
Std. Deviation 

406       (58.9) 
391       (56,7; 

433       (62.8) 
42)       (611) 

460      (66.6) 
453      (65.7) 

522      (75.8) 
520      (76,4) 

547       (79.4) 
537      (77.9) 

Elong, percent                          Avg 
Mm 

78.0 
77 

69.8 
57 b 

42.9 
423 

42.1 
367 

33.9 
33,6 

RA, percent                                Avg 
Mm 

No  of Spec  (No. of Heats) 

81.2 
79 

5         (3) 

73.9 
71 

4         (2) 

65.9 
61 

6        (3) 

41.2 
38,6 

4         (21 

55.6 
540 

5         (3! 

E, GN/m2(106psi)                 Avg 

Mm 
No  of Spec. (No, of Heats) 

190       (27.6) 205       (29.7) 201       (29.2) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m^ (ksi)                   Avg 
Kt =                                         Mm 
No of Spec. (No. ct Heats) 

NTS, MN/m2 (kn)                     Avg 
K^ =                                                Min 
No, of Spec. (t.lo. of Heaib,' 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

TYS, MN/m2 (ksi)                     Avg 
Mm 

Std  Deviation 

Ek>ng, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No of Spec  (No. of Heats) 

E, GN/m2(106pB)                 Avg 
Mm 

No of Spec  (No of Heats) 

Poisson's Ratio 

WorV 'hardening Coef 

NTS, MN/m2 (ksi)                     Avg 
K, =                                                Min 

No, of Spec   (No. of Heats) 

NTS, MN/m2 (ksi)                     Avg 
K, =                                         Mm 
No  of Spec, (No, of Heats) 

References:    48128, 54986. 89543 
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FIGURE 8. 1. 3-MEl.    EFFECT OF TEMPERATURE ON THE 
STRENGTH OF TYPE 304L STAINLESS 
STEEL 
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FIGURE 8.1.3-ME2. AXIAL FATIGUE LIFE CURVES FOR SMOOTH 304L STAINLESS STEEL 
BAR [Up to 2.540 cm (1.000 in.) diameter]  [95168] 
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Alloy Designation: 

TABLE 8.1.3TR1 

Type 304L Stainless Steel S40503 

Specification: 
•^orm: 
Dimension: 
Condition: Annealed 

Testing Temperature K (F) 273 (32) too           (280) 50             (-370) 20             (^23) 10 (-442) 4 (■452) 

Thermal Conductivity 

Wans m-1 K'l 
Btu hr-1 ft-1 F-1 

\o  o' Spec 
References: 

Thermal Expansion (T271 to T) 
Longitudinal 

Percent 
No  ot Spec 

References:    48134 

0 
1 

0.234 
1 

0.268 
1 

•0.275 
1 1 

Specific Heat 

Joules kg-1 K-1 
Btu lb-1 F-1 

No  ot Spec 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft'^ 

No  o< Spec. 
References: 

70.0 X 

1 

10 8 

(421) 
54.5 X 10 8 

(328) 
1 

50.5 X 10-8 
(304) 

1 

49.0 X 10-8 
(295) 

1 

49.0 X 

1 

10 8 

(295) 
49.0 X 

1 

108 

(295) 

fiS .^\»' 
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TABLE 8.1.4-ME0.1 
Type 310 
ShMt 

J 
Alloy Oaignation:      Type 310 Sttinlns StMl S31000 

Spacif teat ion: 
Form: Sh««t 
Thicknm, cm (in.): Up to 0.0^9 (0.039) 
Condition: CoM rolled 40% 

J 

c> 

Testing Temperature, K (F) 297 (,5) 19b    (-108) 77        (-320) 20        (^3) 

Tenuon, Longitudinal 

TUS, MN/m2 (k.i)                   Avg 
Mm 

Std  Deviation 

1061.5(152,5) 
1048    (152) 

1174 (170J) 
1172 (170) 

1515.5 (219.8) 
1496    (217) 

1873    (271.7) 
1806    (262) 

TVS. IVIN/m2 (Kti)                   Avg 
Min 

Std   Deviation 

949.4   (137.7) 
944.6   (137.7) 

1075.6(156) 
1048    (152) 

1248    (181) 
1192.0(173) 

1382    (200.5) 
1255    (182) 

Elong, percent                          Avg 
Mm 

3.5 
3.0 

13.3 
13.0 

24.0 
22.0 

28.5 
28.0 

RA. percam-                            Avg 
Min 

No. of Spec. (No. of Heats) 4          (1) 4        (1) 5           (1) 3          (1) 

E, GN/m2(106pii)                 Avg 
Min 

No. of Spec. (No. of Heats) 

Poiaon'i Ratio 

Work Hardening Coef 

NTS, MN/m2 (kii)                   Avg 
Kt "     6.3                           Min 
No. of Spec. (No. of Heats) 

1197.6(173.7) 
1151.4(167) 
6          (1) 

1629    (236.3) 
1599.6(232) 
3          (1) 

1898    (275.3) 
1896    (275) 
3          (1) 

NTS, MN/m2 (kii)                   Avg 
Kj =                                         Mm 
No. of Spec. (No. jf Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

1237.6 (179.6) 
1234.2(179) 

1813.3(263) 
1806.4(262) 

TVS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

1037.6 (150.S) 
1027.3 (149) 

1503    (218) 
(218) 

Etong, percent                          Avg 
Min 

11.5 
11.0 

25.5 
25.0 

RA, percent                             Avg 
Min 

No. of Spec. (No. of Heats) 2         (1) 2          (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No  of Heats) 

PoisK>n's Ratio 

Wot1( Hardening Coef 

NTS, MN/m2 (ksi)                  Avg 
K^ -      6.3                           f^i" 
No of Spec   INo. of heafsl 

2023    (293.5) 
2006    (291) 
2          (1) 

NTS. MN/m2 (kii)                   Avg 
K, '                                      Min 
No of Spec  (No. of Heats) 

r~ *. , 

References:   39429 aSS 
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Alloy Designation:      Ty;is 310 Stainlns Steel 

TABLE 8.1.4-ME0.2 

S31000 

Type 310 
Sheet 

Specification: 
Form: Sheet 
Thickness, cm (in.): Up to 0.099 (0.039) 
Condition: Cold rolled 60% 

Testing Temperature, K (F) 297 (75) 195    (-108) 77        (-320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

1202    (174.3) 
1165    (169) 

1608.5 (233.3) 
1606.5 (233) 

1903    (276) 
1875     (272) 

TVS, MN/m2 (ksi)                   Avg 
Min 

Std, Deviation 

10S5    (153) 
1048    (152) 

1413    (205) 
1386    (201) 

1603    (232.5) 
1593    (231) 

Ek>ng, percent                          Avg 
Mm 

3.33 
3.00 

17.0 
17.00 

18.50 
18.00 

RA. percent                            Avg 
Min 

No, of Spec. (No. of Heats) 3          (1) 3          (1) 3          (1) 

E, GN/m2 (106 pa)                 Avg 
Mm 

No of Spec. (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =      6.3                             Mm 
No. of Spec. (No. of Heats) 

1243    (180.3) 
1234     (179) 
3          (1) 

1708    (247.7) 
1703    (247) 
3          (1) 

2041    (296) 
2034    (295) 
3          (1) 

NTS, MN/m2 (ksi)                   Avg 
K( =                                      Min 
No, of Spec, (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std, Deviation 

1968    (285.5) 
1958    (284) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

1562    (226.5) 
1482     (215) 

Elong, percent                          Avg 
Min 

16.00 
16.00 

RA, percent                            Avg 
Min 

No. of Spec  (No, of Heats) 2          (1) 

E, GN/m2 (106 psi)                 Avg 
Min 

No of Spec, (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt -       6.3                            Mil 
No  of Spec, (No, of Heats) 

2123    (308) 
2103    (305) 
2          (1) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No of Spec  (No, of Heats) 

References:      39429 
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u 
Alloy D«M9n«tion:      Typ« 310 St»fcll— St—I 

TABLE 8.1.4^E0.3 

S31000 

Spaeificaciea: 
Fonn: ShMt 
Thicknmi, cm (in.): Up to 0.089 (0.039) 
Condition: Cold rolled 75% 

Typ«310 
Shaat 

u 

Tefting T*ni|Mrature, K (F) 297 (76) 196    (-108) 77        (-320) 20        (-423) 

Tension, Longitudinal 

TUS. MN/m2 (kii)                   Avg 
Mm 

Sid  Deviation 

1178.6(170.941 
1220    (177) 
163.5   (38.22) 

1404 (203.63) 
1386 (201) 
9.7     (1.41) 

1718.6 (249.27 
1654.7 (240) 
35        (5.08) 

2002    (290.39) 
1930.5 (280) 
37        (5.40) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

1100.9(159.671 
1048    (152) 
30.8     (4.47) 

1289 (187) 
1255 (182) 
31.9   (4.63) 

1536.5 (222.7) 
1448    (210) 
44.3      (6.42) 

1786    (259) 
1737.5(252) 
33.9     (4.92) 

Elong, paroent                        Avg 
Mm 

2.64 
2.0 

4.38 
2.00 

10.23 
8.00 

10.42 
1.00 

RA, par««m                            Avg 
Mm 

No. of Spec. (No. of Heats) 18        (3) 8        (2) 11         (3) 18        (3) 

E, GN/m2 (106 p«)                 Avg 
Mm 

No of Spec. (No. of Heats) 

175      (25.4) 

162      (23.5) 
5          (1) 

175.8 (25.5) 

165.5 (24.0) 
5        (1) 

182      (26.4) 

175.8   (25.5) 
5          (1) 

195      (28.3) 

186.8   (27.1) 
5          (1) 

Poisson'i Ratio 

Work Hardening Coef 

NTS, MN/m2 (k$i)                   Avg 
K, =     6.3                             Mm 
No. of Spec. (No. of Heats) 

1356    (196.7) 

1337.6 (194) 
15        (3) 

1530.6 (222) 

1496  (217) 
8        (2) 

1901    (275.7) 

1848    (268) 
11         (2) 

2230    (323.5) 

2144    (311) 
15        (3) 

NTS, MN/m2 (ksi)                   Avg 
K, '     19+                           Mm 
No. of Spec. (No, of Heats) 

1107    (160.6) 

1048    (152) 
5          (1) 

1270 (184.2) 

1151  (167) 
5        (1) 

1473    (213.6) 

1317    (191) 
5          (1) 

1446.5 (209.8) 

1303    (189) 
5          (1) 

Tensk>n, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

1375    (199.36 
1358    (197) 
9.6       (1.39) 

1544    (224.0) 
1537.5 (223) 

1878   (272.43) 
1861.6(270) 

2145.6(311.19) 
2054.6 (298) 
47.5     (6.89) 

TVS, MN/ni2 (ksi)                   Avg 
Mm 

Std. Deviation 

1107    (160.6) 
1048    (152) 
25.2     (3.64) 

1291.4(187.3) 
1213.5(176) 

1526    (22.13) 
1475.5 (214) 

1796    (260.5) 
1668.5 (242) 
82.7     (11.99) 

Ek>ng, percent                        Avg 
Mm 

3.71 
3.00 

7.43 
6.50 

9.50 
7.50 

9.37 
1.00 

RA, percent                             Avg 
Min 

No. of Spec. (No. of Heats) 14        (3) 7        (2) 7           (2) 16        (3) 

E. GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No of Heats) 

194       (28.1) 
186      (27.0) 
4           (1) 

190    (27.6) 
179.3(26.0) 
5        (1) 

194       (28.2) 
187.5   (27.2) 
5           (1) 

20^       (29.12) 
187       (27.1) 
5           (1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                         Mm 
No. of Spec. (No. of Heats) 

1370.7 (198.8) 
1303    (189) 
11         (3) 

1639.6 (237.8) 
1558  (226) 
7         (2) 

2045    (296.6) 
1993    (289) 
7          (2) 

2196    (318.5) 
1999.5 (290) 
13        (3) 

NTS, MN/m2 (kti)                   Avg 
Kt "                                         Min 
No of Spec, (No. of Heats) 

834.3   (121) 
799.8   (116) 
5           (1) 

1097.6 (159.2) 
1013.5(147) 
5         (1) 

1209    (175.4) 
1110    (161) 
5          (1) 

1322    (191.8) 
1186    (172) 
5          (1) 

Referencw:     39429, 48662, 59901 58 \''- 
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TABLE 8.1.4-ME0.4 
Typ* 310 

ShMtWald Matal 

Alloy DaigiMtjon:      Typa 310 Suiinlaii Steal (Wald Matal) S31000 

Specification: 
Form: ShaetTIG welded, no fillar 
Thicknaa, cm (in.): Up to 0.099 (0.039) 
Condition: Sheet 75% cold reduced, welded, tested at welded 

Refarancm:     48652,49088 

5S '•-- 

O 

Teiting Temperature, K (F) 297 (75) 195    (-108) 77        (320) 20      (-4231 

Tenjion, Longitudinal 

TUS, MN/m2 (kii)                   Avg 
Mm 

Std  Deviation 

601 
592 

(87.2) 
(85.B) 

758    (110) 
731     (106) 

1120    (163) 
1090    (158) 

1420 (206) 
1380 (200) 

TVS, MN/m2 (ksi)                   Avg 
Min 

Sid  Deviation 

Elong, percent                          Avg 
Min 

1.9 
1 

2.2 
2 

2.3 
2 

2.1 
1.5 

RA, parcant                              Avg 
Min 

No. of Spec. (No. of .   .ats) 8 (2) 8        (2) 8           (2) 8        (2) 

E, GN/m2 (106 psi)                 Avg 
M n 

No  of Spec. (No. ot Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (kii)                   Avg 
K, =■                                      Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kt =■                                      Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

596 
571 

(86.5) 
(82.8! 

765   nil) 
752    (109) 

1150    (167) 
1140    (166) 

1340  (195) 
1290 (187) 

TVS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

Elong, percent                          Avg 
Min 

1.9 
1 

2.1 
2 

2.2 
2 

2.0 
1.5 

RA, percent                            Avg 
Min 

No. of Spec  (No. of Heats) 8 (2) P        (2) 8          (2) 8        (2) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No. of Spec (No. of He. .s) 

Poinon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt ="                                         Min 
No  of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kt =■                                         Mm 
No. of Spec  (No. of Heats) 

4 

j 
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TABLE 8.1.4-ME0.5 
Typa 310 
Sheet 

o Alloy Designatioi .      Type 310 Stainleti Steel 

Specification: 
Form: Sheet 
Thickneu. cm (in.): Up to 0.099 (0.039) 
Condii'on: 80-85% cold worked 

S31000 

O 

Testing Temperature, K (F) 297 (75) 20      {A23) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

1310    (190) 
1300    (188) 

2060 (299) 
2030 (295) 

TYS. MN/m2 (ksi)                    Ayg 
Mm 

Std  Deviation 

1150    (167) 
1140    (166) 

1740 (253) 
1720 (249) 

Elong, percent                          Avg 
Min 

2.3 
2.0 

8.1 
6.L 

RA, percent                            Avg 
Mm 

No. of Spec. (No. of Heats) 4           (1) 6         (1) 

E, GN/m2 (106 psi)                 Avg 
Min 

No. of Spec. (No. of Heats) 

Poisson's RatH> 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kj =      6.3                             Min 
No. of Spec. (No. of Heats) 

1370    (198) 
1330    (193) 
4           (1) 

2170 (315) 
2090 (303) 
6        (1) 

NTS, MN/m2 (ksi)                   Av? 
K, =                                        Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
.Vlin 

Std. Deviation 

TYS. MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

Etong, percent                          Avg 
Mm 

RA, percent                             Avg 
Min 

No. of Spec (No. of Heats) 

E, GN/m2(106psi)                 Avg 
Min 

No of Spec. (No. of Heats) 

PoisK>n's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, '                                        Mm 
No. of Spec. (No. of Heats) 

f*TS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No of Spe... (No. of Heats) rrc.;    r- 

Referancai:   49971 
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Alloy Owignition:     Typ« 310 Sttinlm SmI 

TABLE 8.1.4^E0.e 

Specification: 
Form: ShMt 
Thicknea, cm (in.): Up to 0.099 (0.0391 
Condition: 90-92% Cold worked 

S31000 

Type 310 
Shast 

u 
Testing Temperature, K (F) 

Tention, Longitudinal 

TUS, MN/m2 (ktil 

Std Deviation 

1 /S, MN/m2 (ksi) 

Std Deviation 

Elong, percent 

RA, percent 

No  of Spec   (No. of Heats) 

E, GN/m2 (lOfipsi) 

No. of Spec, (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (kji) 
Kt =     6.3 
No. of Spec  (No. of Heats 

NTS, MN/m2 (ksi) 

No. of Spec. (No. of HeatsI 

Teniion, Transverse 

TUS, MN/m2 (ksi) 

Std. Deviation 

TYS, MN/m2 (ksi) 

Std. Deviation 

Etong, percent 

RA, percerrt 

No. of Spec. (No. of Heats) 

E, GN/m2 (106 pti) 

No of Spec. (No. of Heats) 

PoiMon't ^iatio 

Work Hardening Coef 

NTS, Mf^/m2 (ksi) 
Kt- 
No. of Spec. (No  of Heats) 

NTS, MN/m2 (ksi) 

Kt = 
No of Spec. (No of Heats) 

References.   49«71 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Min 

297 (75) 

1370    (199) 
1360    (198) 

1170    (170) 
1150    (167) 

1.3 
1.0 

(1) 

1360    (197) 
1320    (191) 
6 (1) 

20      (-423) 

2140 (310) 
2120 (307) 

1840 (267) 
1810 (262) 

4.9 
4.5 

(1) 

2040 (296) 
1800 (261) 
7        (1) u 
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TABLE 8.1.44«E2.1 
Typa 310 
ShMt 

O 
Altoy DwigMtioti:      Typ» 310 StiinHw S<—I S31000 

SpKifiotioo: AMS6621B 
Form: shwt 
Thidtnaa, cm (in.): 0.100 to 0.319 (0.040 to 0.12S) 
Condition: CoM rolM 3/4 nard 

o 

o 

TsMing TamperHure, K (F) 297(75) 196    (-108) 77 (-320) 20      (-423) 

Tdmion, L jngitudinal 

1127    (1835) 
1124    (163.0) 

1287 (183,8) 
1258 (1fl2.5) 

1619 
1603 

(234.8) 
(232.5) 

1686 (244£) 
1669 (242.0) 

TUS, MN/i<|2 (kii)                   Avg 
Mm 

Sid  Deviation 

TVS, MN/m2 (kti)                   A»s 
Min 

Std  Deviat'On 

1027    (149.0) 
979.1    (142.0) 

1140 (166.4) 
1111  (161.2) 

1444 
1434 

(209.5) 
(208.0) 

1551  (22S.0) 
1517 (220.0) 

Etong, peccant                        A«( 
IMin 

3.2 
2.5 

7.2 
7.0 

12.8 
12.5 

2.0 
2.0 

RA, percant                            Avg 
Mm 

No. of Spec. (No. of Heats) 

E, GN/m2(106pti)                 Avg 
Mm 

No. of Soec. (No. of Heats) 

211      (30.6) 
211       (30.6) 
2          (1) 

217    (31.5) 
216    (31.3) 
2        (1) 

223 
219 
2 

(32.4) 
(31.8) 
(1) 

230    (33.4) 
230    (33.3) 
2        (1) 

Poiston'i Ratio 0.23 0.30 0.20 0.20 

Worfc Hardening Coef 

IMTS, MN/m2 (kti)                   Avg 
Kx "                                      Mm 
No. of Spec. (No. cf Heats) 

NTS. MN/m- (k')                   Avg 
Kt -                                      Mm 
No. of Spec. (No. of Heats) 

Tentran, Transverse 

TUS. MN/m2 (ksi)                   Avg 
Min 

Std, Deviation 

1226    (177.8) 
1214    (176.1) 

13S6 (196.6) 
1342 (194.7) 

1636 
1627 

(237.3) 
(236.0) 

1776 (257.5) 
1772  (257.0) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

1000    (146.1) 
987.3   (143.2) 

1069 (153.6) 
999.7 (145.0) 

1384 
1379 

(200.8) 
(200.0) 

1595 (231.3) 
1575 (228.5) 

Etong, percent                        A«g 
Min 

3.8 
2.1 

6.5 
4.0 

9.1 
6.5 

2.5 
2.5 

RA, percent                             A»g 
Min 

No  of Spec. (No. of Heats) 2          (1) 2        (1) 2 (1) 2        (1) 

E, GN/m2 ^^(fi psi)                 Avg 
Mm 

No of Spec. (No, of Heats) 

210      (30.5) 
210      (30.4) 
2           (1) 

214    (31.0) 
214    (31.0) 
2        (1) 

222 
221 
2 

(32.3) 
(32.1) 
(1) 

215    (31.2) 
214    (31.0) 
2         (1) 

Poisson's Ratio 0.30 0.30 0.30 0.30 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt-                                   Min 
No. of Spec. (No. of Heats) 

NTS, MN/ni2 (ksi)                   Avg 
Kt-                                         Mm 
1*5. of Spec  (No of Heats) 

Refarvioes:     61688 fiSci-^ 
8.1.4-2.1 (11/76) 
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TABLE 8.1.4-ME2.2 

AltoyPwir 'ion:     Tym 310 St»lnl«M St»rt (W«ld Mrtrt)  

Sp«afic«ion: AMS5621B 
Form: Shatt-TIQ wtkM, 310 itainlM>-itMl filler 
Thicknaa, cm (in.): 0.100 to 0.319 (0.040 to 0.126) 
Condition: coW rolM to 3/4 hvd, waktod, tMtKi » mraldwl 

TyiM 310 
ShMt-W*ld Matal 

S31000 

Rvferanon:     61688 

O 

Tsfting Twnpcratur*, K (F) 297(76) 196    (-108) 77        (-320) 1 

Twnion, Longitudinal 

TUS. MN/m2 (kti)                  Avg 
Mm 

Std- Deviation 

630 
614 

(76.8) 
(74.6) 

722.6 (104.8) 
713.6(103.5) 

1026    (148.8) 
1017    (147.6) 

TVS. MN/m2 (k<i|                  Avg 
Min 

Std. Deviation 

380 
362 

(65.1) 
(52.5) 

523    (75.9) 
517    (75.0) 

761.5   (109.0) 
751.5   (109.0) 

Elong, iMrotnt                        Avg 
Min 

4.3 
4,0 

3.8 
3.5 

4.0 
4.0 

RA, pwoam                            Avg 
Mm 

No. of Spec. (No of Heats) 2 (1) 2        (1) 2          (1) 

E, QN/m2(10>|»i)                Avg 
Min 

No. of Spec. (No. of Heats) 

181 
179 
2 

(26.2) 
(26.0) 
(1) 

187    (27.1) 
184    (26.7) 
2        (1) 

199      (28.8) 
194      (28.1) 
2          (1) 

PoiMon'i Ratio 0.32 0.33 0.29 

Woik Hardening Coaf 

NTS, MN/m2 (i(si)                  Avg 
K, -                                      Min 
No. of Spec. (No. of Heats) 

NTS. MN/mZ (Icti)                   Avg 
K, -                                      Min 
No. of Spec  (No. of Heats) 

Tension, Trantvena 

TUS, MN/m2 (kii)                  Avg 
Min 

Std. Deviation 

TVS, MN/m2 (kti)                  Avg 
Min 

Std. Deviation 

Elong, percent                        Avg 
Min 

RA, percent                            Avg 
Min 

No  of Spec. (No. of Heats) 

E, GN/m2 (10« pii)                 Avg 
Mm 

No of Spec. (No. o' Heats) 

Poinon'i Ratio 

Work Hvdening Coaf 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                         Mm 
No  of Spec. (No. of Heats) 

NTS, MN/m2 (kii)                   Avg 
K, «                                         Mm 
No  of ?pec  (No. of Heats) 

8.1.4-2.2(11/76) 
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1 
Typa 310 
Plata 

TABLE 8.1.4-ME3 

Alloy Datignation:      Typa 310 Stalnlaw Staal 

Specification: 
Form; Plata 
Thicknaa. cm (in.): 1.270 to 2.540 (0.600 to 1.000) 
Condition: Annaalad 

u 

u 

Taning Tamperature, K (F) 297      (76) 170      (-154) 77        (-320) 20        (.423) 4          (-462) 

Tantion, Longitudinal 

TUS, MN/m2 (k>i)                   Avg 
Mm 

Sid  Deviation 

669      (82.6) 793      (115) 1096    (169) 1303    (189) 

TYS, MN/m2 (Icti)                   Avj 
Mm 

Std, Deviation 

Elong, paroant                        Avg 
Min 

60 79 80 63 

RA, percam                            Avg 
Mm 

No  of Spec. (No. of Heats) 

78.6 

(1) 

76.6 

(1) 

69.5 

(1) (1) 

56.0 

(1) 

E, GN/m2 (106 psi)                Avg 
Min 

No. of Spec. (No, of Heats) 

Poinon 1 Ratio 

Work Hardening Coaf 

NTS, MN/m2 (kii)                  Avg 
Kt - 6.3                                Min 
No. of Spec. (No. of Heats) 

752      (109) 

(1) 

1014    (147) 

(1) 

1366    (198) 

(1) 

1664    (240) 

(1) 

NTS, IMN/m2 (ksi)                  Avg 
K( "                                      Min 
No of Spec. (No. of Heats) 

Ttin>k>n, Transvaria 

TUS, MN/m2 (kii)                  Avg 
Min 

Std, Deviation 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std, Deviation 

Ek>ng, parcant                        Avg 
Mm 

RA, parcant                            Avg 
"Min 

No, of Spec  (No. of Heats) 

E, GN/m2(106p«)                 Avg 
Min 

No of Spec. (No of Heats) 

Poioon't Ratio 

Work Hardening Coef 

NTS, MN/m2 (kii)                   Avg 
K,-                                      Min 
No  of Spec. (No, of Heats) 

NTS, MN/m2 (kti)                  Avg 
Kf "                                      Min 
No of Spec (No of Heats) 

Rafarancat:   52866 
8.1.4-3 (11/74) S'.h> 
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TABLE 8.1.4^E3.1 
Type 310 

Plate-Wald M«tal 

Allcv Dafignation:      Typ* 310 StainlMt StMl (Wald MatsI) S31000 

SpKification: 
Form: P(ata-MIG wralded. typa 310-covarad elactrode 
Thicknan, cm (in.): 1.270 to 2.540 (0.500 to 1.000 
Condition: Plats waidad, waldment annaalad 1422 K (2100 F) 1 hr, WQ, tastad as quenched 

Q 

Tasting Temparatura, K (F) 297 (75) 168    (-156) 77        (320) 4           (-452) 

Tension, Longitudinal 

TUS, MN/m2 (kti)                   Avg 
Min 

Sid  Deviation 

564(81.8) 810.1 (117.5) 1095    (158.8) 1271     (184.4) 

TYS. MN/m2 (ksi)                   Avg 
Min 

Sid. Devialion 

Elong, parcsnt                          Avg 
Min 

62.0 66.0 61.0 50.0 

RA, percent                            Avg 
M/n 

No  of Spec. (No. of Heats) 

78.0 

1 

75.0 

1 

52.0 

1 

47.0 

1 

E, GN/m2 (lOfi iisi)                Avg 
Min 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =     6.3                           Min 
No. of Spec. (No. of HeatsI 

755.0   (109.5) 

1 

996.3 (144.5) 

1 

1303    (189.0) 

1 

1641    (238.0) 

1 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

Etong, percent                        Avg 
Min 

RA, percent                              Avg 
Min 

No, of Spec. (No. o' HeatsI 

E, GN/m2 (106 psi)                 /ivg 
Mm 

No of Spec. (No. of Hsals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
N3  of Spec, (No. of HeatsI 

References:     S28S6 
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TABLE 8.1.4-ME3.2 
Type 310 
Plata 

M 

o 
Alloy Oeiignation: 

Specification: 
Form: 
Thicknaa, cm (in.): 
Condition: 

Type 310 Stainlen Stael S31000 

Plata 
2.541 to 5.080 (1.001 to 2.000) 
Annaalad 

( ) 

o 

Te«ing Temparature, K (F) 297 (75) 77 (320) 4 (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

545 (79) 1055 (153) 1179(171) 

TYS, MN/m2 (k.i)                   Avj 
Min 

Sid  Deviation 

241 (35) 545(79) 766(111) 

Ek>ng, paroant                        Avg 
Mm 

RA, paroant                            Avg 
Min 

No  of Spec. (No. of Heats) 2 2 1 

E. GN/m2(106p«)               Avg 
Mm 

No. of Spec. (No. of Heats) 

Poiston'i Ratio 

Work Hardening Coaf 

NTS. MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Min 
No. jf Spec. (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Etong, percem                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2 (10^ pti)                 Avg 
Mm 

No of Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K,»                                        Mm 
No of Soec  (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K^ *                                         Mm 
No of Spec  (No. of Heats) 

References:   942ti6B 
8.1.4-4 (11/76) 
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Alloy Dwigntion: 

Spacification: 
Form: 
Thkknui, cm (in.): 
Condition: 

1 
TABLE 8.1.4^>IIE3.3 

Type 310 Stainlau StMl S31000 

Type 310 
Plata 

J 
Plata 
Ovar 6.080 (2.0001 
Annaalad 

Tasting Tamparatura, K (F) 297(76) 77 (-320) 20 (-423) 

Compfawion, Longitudinal 

CYS, MN/m2 (ku) Avg 
Min 

No. of Spec. (No, of Heats) 

Ec.GN/m2(106pii) 

No. of Spec. (No. of Heats) 

Compraawon, Tranivarw 

CYS. MN/iTi2 (ksi) 

No. of Spec. (No. of HeatsI 

Ec,GN/in2(10Bpa) 

No of Spec. (No. of Heats) 

Shaaf<») 

SUS, MN/m2 (ksi) 

No. of Spei,. (No. of Heats) 

G, GN/m2(106psi) 

No. of Spec. (No. of Heats) 

impact, Charpy V 

Long.. Nm(ftlb) 

Avg 
Mm 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Mm 

Avg 
Min 

No. of Spec. (No. of Heats) 

Trans.. Nm(ft-lb) 

No. of Spec. (No. of Heats) 

Fractura Toughneam 

K|cMN/m3/2(ksi/in.) 

0. lentation;      - 
No. of Spec. (No. of Heals) 

Avg 
Min 

Avg 
Min 

K|E. MN/m3/2(k,iyin) Avg 
(From PTSC spec.)(     -    )Min 
No of Spec. (No. of Heats) 

Rafarancas:   94206 

122 (90) 

118 (87) 

117 (86.5) 

115 (85) 

(a) Indicata spaciman dasign and oriantatkin for 
(b) Indicata spaciman dasign for K\^ data: 

spacimans: 

8.1.4-4.1 (11/76) 
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o Alloy DtwgnWion:      Typt 310 SKinlew Stwl 

TABLE 8.1.4^E4 

S31000 

Typa 310 
Bar 

Spacification: 
Form: Bar 
Diameter: Up to 2.540 cm (1.000 in.) 
Condition: Annealed 

u 

o 

Terting Temperature, K (F) 297 (75) 195 (■108) 77        (-320) 20        (-423) 4          (-452) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

685 
542 
23 

(84.8) 
(78.6) 
(3.35) 

738 
738 

(107) 
(107) 

1091    (158) 
1082     (157) 

1390    (201.6) 
1248    (181) 
103.4   (15.0) 

1303    (189) 
1289    (187) 

TYS. MN/m2 (k»i)                   Avg 
Mm 

Std. Deviation 

338      (49.07 
217      (31.5) 
112.6   (16.33 

303 
300 

(43.9) 
(43.5) 

520      (75.5) 
512       (74.3) 

861.5   (123.5) 
685       (99.3) 
138      (20.02 

717      (104) 
703      (102) 

Elong, percent                          Avg 
Mm 

49.7 
42.0 

71.5 
69,8 

67.7 
66.6 

44.0 
41.9 

49.8 

RA, percent                              Avg 
Min 

No. of Spec  (No. of Heats) 9 

75.6 
70.2 

(3) 2 

68.0 
67,7 

(1) 

49.6 
46.2 

3        (2) 

48.5 
34.1 

8        (2) 

41.0 

2         (1) 

E, GN/m2lloepti)               Avg 
Min 

No. of SptK. (No. of Heats) 

206      (29.9) 

3        (1) 

206      (29.9) 

3         (1) 

PoiK'.,ii't Ratio a287 0.303 0.296 

Work Hardening Coef 

NTS, MN/m2 (ktt)                   Avg 
K, -     3                               Min 
No. of Spec. (No. of Heats) 

779 

2 

(113) 

(1) 

986 

2 

(143) 

(1) 

1441    (209) 

2    v.; 

1772    (257) 

2       (1) 

1786    (259) 

2       (1) 

NTS, MN/m2 (kti)                   Avg 
Kx =     6.4                           Mm 
No. of Spec. (No. of Heats) 

775 
758 
5 

(112.4 
(110.0 
(1) 

1300      (188.6) 
1089      (158.0) 
5            (1) 

Tensron, Transverje 

TUS, MN/m2 (kti)                   Avg 
Min 

Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

Ek>ng, percent                          Avg 
Mm 

RA, percent                              Avg 
Min 

No. of Spec. (No. of Heats) 

E, GN/m2(106p«)               Avg 
Min 

No of Spec. (No. of Heats) 

Poioon't Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K,-                                      Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (kti)                   Avg 
Kf ■                                         Min 
No. of Spec (No. of Heats) 

Refarancat:      54986, 64373, 89643 
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FIGURE 8, 1.4-MEl.    EFFECT OF TEMPERATURE ON THE 
STRENGTH OF TYPE 3 10 STAINLESS 
STEEL 
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FIGURE 8.1.4-ME2. AXIAL FATIGUE LIFE CURVES FOR NOTCHED 310 STAINLESS STEEL 
BAR [Up to 2.540 cm (1.000 in.) diamoter]  [94208A, 95168] 
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TABLE 8.1.5 ME1 

Type 316 
Sheet 

o 
Alloy Designation:      Type 316 Stainless Steel 

Specification: 
Form; Sheet 
Thickness, cm (in): 0.100 to 0.319 (0.040 to 0.125) 
Condition: Annealed 

u 

o 

Testing Temperature, K (F) 297       (75) 20         (423) 1 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Min 

Std. Deviation 

596       (86.4) 
592       (8591 

1576    (229) 
1510     (219) 

TVS. MN/m2 (ksi)                    Avg 
Mm 

Std. Devidtion 

275      (39.8) 
273       (39,C) 

666       (96.6) 
660       (95,8) 

Elong, percent                          Avg 
Mm 

60.5 
60 

55.3 
48 

RA, percent                              Avg 
Mm 

No  of Spec. (No. of Hedts) 3         (11 3         (11 

E, GN/m2 (lO^psi)                 Avg 
Mm 

No  of Spec   (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

N.'S, MN/m2(ksi)                   Avg 
Kt =                                         Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No  of Spec. (Nc. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

Elong, percent                          Avg 
Min 

RA, percent                             Avg 
Mm 

No. o1 Spec  !No. of Heats) 

E, GN/m2(1Q6p«)                 Avg 
Mm 

No  o! Snec. (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No, of Spec, (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No, of Spec. (No, of Heats) 

References:   33262 
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TABLE 8.1.5-ME1.1 

Tyo« 316 

Sh«et-W*ld Matal 

Alloy OasigMtion:        Typ* 316 StainlMS Steal (WeM Matal) 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

SheatTIG welded, Type 347 filler 
0.100 to 0.319 (0.040 to 0.125) 
Annealed sheet welded and tested as welded 

Testing Temperature. K (F) 297 (75) 20        (-«23) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Ayg 
Mm 

Sid  Deviation 

554      (80.4) 
533      (77.31 

1314    (190.6) 
1225    (177.7) 

TVS, iV1N/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Elong, percent                        Avg 
Min 

RA, oercent                            Avg 
Min 

No  of Spec  (No, of Heats) 2          (1) 2          (1) 

E. GN/m2(106psi)                 Avg 
Mm 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coaf 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                         Mm 
No. of Spec  (No. of Heats) 

NTS. MN/m2 (ksi)                   Avg 
K^ =                                         Mm 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

TVS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

Eking, percent                          A»( 
Min 

RA, percent                            Avg 
Min 

No. of Spec  (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec. (No. of Heats) 

Poisaon's Ratio 

Work Hardening Coef 

ft rs, MN/m2 (ksi)                   Avg 
K, '                                      Mm 
No  of Spec   (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, •                                         Mm 
No of Spec  (No. of Heats) 

RAforoncn: 33282 
8.1.5-1.1 (11/76) 
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TABLE 8.1.5 ME2 

o 
Alloy Designation:      Type 316 Stainless Steel 

Specification: 

Form: Plate 
Thickness, cm (in.): 1 270 to 2.540 (0.500 to 1.000) 
Condition: Annealed 

Testing Temperature, K (F) 297      (75) 170      (-154) 77        (320) 4           (-452) 

Tension, Longitudinal 

579       (84.0) 869       (126) 1227    (178) 1461     (212) TUS, MN/m2 (ksi)                     A»g 

Sid  Deviation 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

Elong, percent                          Avg 
Mm 

76 81 64 54 

RA, percent                                Avg 
Mm 

No. of Spec. (No. of Heats) 

73.5 

(11 

74.5 

(1) 

68.0 

(1) 

55.0 

(1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, • &3                                 Mm 
No. of Spec. (No. of Heats) 

696       (101) 1020    (148) 1400    (203) 1558    (226) 

NTS, IVIN/m2 (ksi)                    Avg 
K, =                                         Mm 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

TVS, MN/m2 (ksi)                     Avg 
Min 

Std. Deviation 

Etong, percent                          Avg 
Mm 

RA, percent                             Avg 
Mm 

No. of Spec. (No. of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec. (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/rTi2 (kji)                   Avg 
Kj =                                      Min 
No of Spo':. (No. of Heats) 

NTS, MN/m2 (ktl)                   Avg 
K, =                                         Mm 
No. of Spec. (No. of Heats) 

I 
References:   52856 

8.1.5-2 (11/74) GO-,i< 
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Type 316 
Plate 

TABLE 8.1.5ME3 

Altoy DeiiBnation: Type 316 Stainless Steel  

Specification: 
Form: Plate 
Thickness, cm (in.): 1.270 to 2.540 (0.500 to 1.000) 
Condition: Annealed 

o 
Tasting Temperature, K (F) 

Compregion, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No. ot Spec. (No  of Heats) 

Ec,GN/m2(106p$i) 

No, of Spec. (No. ol Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No, of Spec (No, ot Heats) 

cc,GN/m2(106psi) 

No of Spec (No. of Heats) 

Shear'a' 

Avg 
fVlin 

Avg 
IVIin 

Avg 
tvlin 

SUS, MN/m2 (ksi) Avg 
Mm 

No, ot Spec, (No of Heats) 

G,GN/m2(106psi) Avg 
Mm 

No of Spec. (Nc ot Hto'.s) 

Impact, CharpY V, Testing Temp. 

Long.. J(ft lb) Avg 
Mm 

No of Spec, (No of Heats) 

Trans., J(ft lb) Avg 
Mm 

No  of Spec, (No of Heals) 

Fracture ToughnessfW 

K|cMN/m3/2(ksiyin.)             Avg 
Mm 

Orientation 

No, of Spec, (No of Heats) 

K|E, MN/m3/2(ksi/in.) Avg 
(From PTSC spjc.)( )Min 
No. ot Spec. (No. of Heats) 

References:     52856 

297 (75)      233 

192 (142) 

(40) 

210 (155) 

195      (-108) 

168      (124) 

153      (-184) 

146      (108) 

77        (320) 

146      (108) 

10 (-442) 

132      (97) 

■■^ 

(a) Indicate specimen design and cr:entaticn for shear specimen; 
(b) indicate specimen design for Ki^ data: 

iiJ. 
8.1.5-3 (11/741 
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TABLE 8.1.5 ME3.1 

Type 316 
Plate Weld Metal 

Alloy Designation:        Type 316 Stainless Steel vWeld Metal) 

Specification: 

Form: 
Thickness, cm (in.) 
Condition: 

Plate MIG welded, type 316 covered electrode 

1.270 to 2.540 (0 500 to 1 000) 
Plate welded, annealed 1366 K (2000 F) 1 hr. WQ, tested as quenched 

Testing Temperature, K (F) 297 (75) 168       (-156) 77         (320t 4           (^2) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 

Mil! 
Sid    DfcivuUioIi 

553       (80.2) 8050   (124.0) 1176     (170.5) 1382     (200.5) 

TVS, MN/m2 (ksi)                   Avg 

Sid   UevLitKin 

Elong, percent                            Avg 55.0 60.0 53.0 50.0 

RA, percent                                Avg 60.0 51.5 54.0 43.0 

No  uf Spec. (Nu  ol Hi-.its) 

E, GN/m2 (106psi)                  Avg 

No  ol Spec  (No. ol Hcit^l 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m-' (ksi)                     Avg 
K, -      6.3                             Min 
Mo. ot SI-        INU. O( H.:dtS) 

699.8   (101.5) 868.7   (126.0) 1127     (163.5) 1351     (196.0) 

NTS, MN/m2 (ksi)                     Avg 
K, =                                                Min 
No   u- Si).-i    (r-J,.   ,,l Hi:,it5l 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std  Devialion 

TVS, MN/m2 (ksi)                     Avg 
Mm 

Std  Devidlioii 

Elong, percent                            # .vg 
Mm 

RA, percent                                Avg 
Mm 

No. ol Spec  (No. of He.if;) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No ot Spec  (No ot Hudts) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Mm 

No. ol Spec   iNo of Heals) 

NTS, MN/m2 (ksi)                     Avg 
Kt =                                         Mm 
No of Spec. (No  of Hears) 

References:      52856 

8.1 5 3.1 (11/76) &.] 
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TABLE 8.1.5-ME4 

Alloy Detignation;     Type 316 Stainlwi St6«l 

Sp«cificstion: 
Form: 
Diameter: 
Condition: 

Bar 
Up to 2.540 cm (1.000 in.) 
Annealed 

o 
Testing Temperature, K (F) 297      (7J) 195      (108) 122      (240) 77        (-320) 4          (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avj 

Mm 
Std  Deviation 

647      (93.9) 910      (132) 1110    (161) 1269    (184) 1489    (216) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

Elong, percent                          Avg 
Mm 

47 59 60 59 52 

RA, percent                              Avg 
Mm 

No. of Spec  (No. of Heats) 

37.5 

(1) 

38.0 

(1) 

77.7 

(1) 

76.2 

(1) 

59.7 

(1) 

E, GN/m2(106p$i)                 Avg 
Min 

No. 01 Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coe< 

NTS, MN/m2 (ksi)                    Avg 
Ki -                                         Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                         Mm 
No. of Spec. (No of Heats) 

Tension. Trarisverso 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

Ek>ng, percent                          Avg 
Min 

RA, percent                            Avg 
N'in 

No. of Spec. (No. of Heats) 

£, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                         Mm 
No  of Spec   (No  of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kf '                                         Mm 
1^. of Spec. (No. of Heats* 

O   I 

References:   45464 

6 0 8.1.5-4 (11/74) 
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TABLE 8.1.&ME2.1 
Typ«321 

ShMtMWdMMil 
I 

O 
Alloy Oaugratkm:       Typa 321 StainlMi StMl (Watd Maul) 

Spadficmion: 
Form: ShadTIG waldad, fiilar not vacifiad 
Thicknes. cm (in.): 0.100 to 0.319 (0.040 to 0.12S) 
Condition: AnnaaM shaat waMad and tastad a> weldad 

D 

*  > 

Testing Tamparstura. K (F) 297 (75) 77        (-320) 20       (-423) 

Tension, Longitudinal 

TUS. MN/m2 (lui)                   Avg 
Min 

Std Oevation 

ad8       (86.7) 
597      (86.6) 

1413    (205.0) 
1367    (198.3) 

893.6 (129.6) 
792.9(115.0) 

TYS, MN/m2 (l(ti)                   Avg 
Min 

Std. Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No  of Spec. (No. of Heats) 3          (1) 3          (1) 3         (1) 

E, GN/m2 (106pst)                 Avg 
Mm 

No of Spec. (No. ot Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (Icsi)                   Avg 
K, =                                      Min 
No. of Spec. (No. of Heats' 

NTS, MN/mZ (ksi)                   Avg 
K, -                                      Mm 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
^Mn 

Std. Deviation 

TYS, MN/in2 (ksi)                   Avg 
Min 

Std  Deviation 

EkHig, paroent                        Avg 
Mm 

RA, percent                              Avg 
Mm 

No. ot Spec. (No. of Heats) 

E, GN/m2(106psi)                 Avg 
Min 

No. of Spec. (No. of Heats) 

Poiswn's Ratio 

Work Hardening Coef 

NTS, IMN/m2 (ksi)                   Avg 
K,-                                         Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (kii)                   Avg 
K, -                                         Min 
No of Spec  (No of Heats) 

References:      61996 

8.16-2.1 (11/76) 
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TABLE 8.1.6-ME3 

Alloy Daiignation: Type 321 Stainlau Stael 

Specification: 
Form: Plate 
Thicknes, cm (in.): 0.63S to 1.269 (0.250 to 0.499) 
Condition: Annealed 

Type 321 
Plate 

O 

Testing Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (kti) 

Std Deviation 

TVS, MN/m2 (ksi) 

Std. Deviation 

Elong, percent 

RA. percent 

No  of Spec  (No. of Heats) 

E, GN/m2(106p$i) 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, = 6.3 Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
Kt = Min 
No. of Spec. (No. of Heats) 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

297      (75) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std. Deviation 

Avg 
Mm 

TVS, MN/m2 (ksi) 

Std  Deviation 

Avg 
Mm 

Elong, percent Avg 
Mm 

RA, percent 

No  of Spec  (No. 

Avg 
Mm 

of Heats) 

E, GN/m2 (106 psi) Avg 
Mm 

No of Spec  (No. of Heats) 

Poison's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Kt - Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (kti) Avg 
K, -> Mm 
No  of Spec. (No of Heats) 

Referanco:  66080 

560 
543 

236 
205 

(81.2) 
(78.7) 

(34.3) 
(29.8) 

58.2 
57.5 

65.4 
63.8 

(1) 

581  (84.3) 
579  (84.0) 
3   (1) 

8.1.6-3(11/74) 

20 (■423) 

1494    (217) 
1453    (2111 

393 
386 

(57.0) 
(56.0) 

30.4 
28.2 

2 

51.6 
51.3 

(1) 

733  (106) 
696  (101) 
2   (1) o 

1 

J 

http://www.abbottaerospace.com/technical-library


">^«ffPP<*WW»*i5|!!PH..i!l«Rl"'llW".«W JUi^^-i*nii|PijPW,»B,UfP 

pWWWPWIW 

TABLE 8.1.6-ME4 

f    ^ Alloy Daiyiation:      Type 321 Stainless Steel 

Specification: 

Fonn: 

Diameter: 
Condition: 

Bar 
Up to 2.54 cm (1.000 in.) 
Annealed 

Testing Temperature. K (F) 297      (75) 195      (108) 77 (320) 20 (-423) 

o 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Devtiition 

TVS, MN/m2 iks:> 

Std Devrdtioii 

Elong, percent 

RA, percent 

No  of Spec. (No  ol Heats) 

E, GN/m2 (106psi) 

No of Spec   (No, of Heats) 

Poisson's Ratio 

Wo* Hardening Coef 

NTS. MN/m2 (ksi) 

Kt = 
No of Spoc. INo of Heat-;) 

Avg 
Mm 

Avg 
r\/1in 

Avg 
Min 

Avj 
(Vlin 

Avg 
luliii 

Avg 
Mm 

NTS, MN/m2 (ksi) Avg 

No, of Spec. (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) Avg 
Mm 

Std, Devi.itiori 

TYS, IVIN/m2 (ksi) Avg 
Mm 

Std   Deviation 

Etong, percent Avg 
Mm 

RA, percent Avg 
Mm 

No  of Spe',   INo, of Heats) 

E, GN/m2 (106 psi) Avg 
Mm 

No  ol Spi'c   (No, of Heats) 

Poisson's Ratio 

Wori( Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, - Mm 
No  of Spec, (No  of He.ats) 

NTS, MN/m2 (ksi) Avg 
Kf - Mm 
No of Spec  (No of Heats) 

References:    54986 

673      (97.6) 
570      (97,^) 

429      (62.2) 
42b      (fil,6) 

55.1 
54.5 

79.4 
78.4 

(1) 

1054    (153) 
1043     (151) 

385      (55.9) 
371       (53.8) 

45.7 
446 

72.7 
71.8 

(1) 

1537     (223) 
151(5    (220) 

451       (65.4) 
445      (64.0) 

37.9 
37 1 

60.0 
53.3 

(1) 

1862    (270) 
1844     (267) 

403      (58.5) 
402      (58.3) 

34.7 

43.6 

2        (1) 

6€ 
8.1.6^(11/74) 
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TABLE 8.1.6-TR1 

Alloy Dttignacion:       Type 321 Stainless Steel 

Specification: 
Form: 
Dimension: 
Condition:       Annealed 

O 
Testing Temperature K (F) 273 (32) 100 (■280) 50 (■370) 20 (-423) 10            (442) 4 (■452) 

Thermal Conductivity 

Watt! m-1 K"! 
Btu hr-1 ft-1 F-1 

No  0' Spec. 
Rafarencfo: 

Thermal Expamion {JjTt to T) 
Longitudinal 

Percent 
Nc  0* Spec. 

References: 48134, 69332 

0 
2 

-0.232 
2 

•0.267 
2 

•0.268 
2 

-0.269 
1 

■0.269 
1 

Specific Heat 

Joules kj-l K-1 
Btu Ib-I F-1 

\j  0* Spec 
References: 

Electrical Resistivity 

Ohm m 

Ohm circular mil ft"^ 
\o  0' Spec 

References: 79561 

74.0 X 

1 

10-8 
(445) 

57.5 X 

1 

10-8 

(346) 
53.5 X 

1 

10-8 

(322) 
53.0 X 

1 

10-8 

(319) 
53.0 X 10-8 

(319) 
1 

53.0 X 

1 

10-8 
(319) 

r) 

i 

60.t< 

8 1.6-6 (11/74) 
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TABLE 8.1.7TR1 

Alloy D«iiBn»tion:       Type 3C3 Stainleu Steal 

-o-'Jpecification: 
Ofm: 

ui mansion: 
Condition: 

Testing Temperature K (F) 

Thermal Conductivity 

Wans m-1 K-1 
Btu hr-1 h-1 F-1 

No  of Spec 
Refer ancss: 

Thermal Expansion (T?73 to T) 
Longitudinal 

Percent 
No  of Spec 

References:   48134 

Specific Heat 

Joules kg"^ K"l 
Btu Ib-l F-1 

No  of Spec 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft'^ 

No  Of Spec 
References:    79561, 90318 

273 (32) 

71.2 X 10-8 
(428) 

2 

luO (■280) 

0.233 
1 

53.7 X 10-8 
(323) 

50 (370)       20 

-0.263 
1 

50 X 10-8 
(301) 

(423) 10 (-442) (-452) I 

0.267 
1 

50 X 10-8 
(301) 

50 X 10-8 50 X 10-8 
(301) (301) 

u 6i\»< 

8.1.7-3(11/76) 
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TABLE 8.1.8 ME0.1 
Type 3IDS 
Sheet 

o 
A'loy Designation:      Type 310S Stainless Steel 831008 

Specification: 
Form: Sheet 
Thickness, cm (in): O.IOO to 0.319 (0.040 to 0 125) 
Condition: Annealed 

o 

o 

Testing Tei.'perature, K (F) 297 (75) 4           (-452) 

Tension, Longitudinal 

TUS, MN/m2 (kst)                     Avg 

Mm 
Std  Deviation 

1230    (178) 
1140    (165) 

TYS, MN/m2 (ksi)                     Avg 
Min 

Std  Devii'tion 

772       (112) 
738       (107) 

Elong, percent                            Avg 
Mm 

59 
54 

RA, percent                                Avg 
Mm 

No  of Spec   (No ot Heats) 4           (1) 

E, GN/m2 (106psi)                  Avg 
Mm 

Mo  of Spec   (No. of Heals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, IVIN/m2 (ksi)                    Avg 
K, =                                         Mm 
No. of Spec. (No  of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 

No of Spec  (No. of Heats) 

Tension, Transverse 

1280     (186) 
■!260    (183) 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std  Deviation 

TYS. MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

800       (116) 
772       (112) 

Etong, percent                            Avg 
Mm 

68 
56 

RA, percent                              Avg 
(vim 

No. of Spec  (No of HeatsI 3          (1) 

E. GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K^ »                                      Mm 
No of Spec   (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                         Mm 

No. of Spec. (No. of Heats) 

References:        77930 

8.1.80.1 (11/76) 
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TABLE 8.1.8-ME1 
Typa 310S 

Alloy Designation: Type 310S Stainless Steel 331008 

6J 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Forging 
Up to 2.540(1.000) 
Solution Treated 1365 K (2000 F) 1 hr.. WQ 

u 
(STQ) 

Testing Temperature. K (F) 297 (75) 77 {-320) 4 (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Min 

Std   Deviation 

585 (84.8) 1098 (159.2) 1303 (189.0) ' 

TVS. MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

261 (37.9) 604    (87.6) 817    (118.5) 

Elong, percent                          Avg 
M'n 

53.8 71.8 64.3 

RA, percent                              Avg 
Min 

No. of Spec. (No. of Heats) 

70.7 51.6 44.6 

E, GN/m2 (1C6 psi)                 Avg 
Min 

No. of Spec. (No. of Heats) 

Poisson'i Ratio 

Work Hardening Coel 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                      Min 
No. of Spec, (No. of Heats) 

798 (115.8) 1355 (196.5) 1598 (231.8) 

NTS, MN/m2 (ksi)                   Avg 
Kj =                                      Min 
No. of Spec  (No. V   Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

TYS, l«N/m2 (ksi)                   Avg 
Min 

Std. Deviation 

Ek>ng, percent                          Avg 
Mm 

BA, parcant                              Avg 
Min 

No. of Spec  (No. of Heats) 

E, GN/m2(106psi)                Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

'Aork Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No  of Spec. (No. of Heats) 

o 

Rafarancu:   94206E 
94208G 

8.1.8-1 (11/75) 
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O 
Alloy Designation: 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Type 310S 

Type 31 OS Stainless Steel 

TABLE 8...'»ME2 

S31i,?R 

Forging 
Up to 2.540 (l.mO) 
Solution Treated 1365 K (2000 Fl 1 hr., FC to 700 K (800 F) 30 -nin., AC (STFC) 

■I 

V 

o 

Testing Temperature, K (F) 297 (75) 77 (-320) 4 (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

578 I83.B) 1034 1150.0) 1300 (188.5) 

TVS, MN/m2 (ksj)                   A»g 

Mm 
Std  Deviation 

226 (32.8) 574    (83.2) 817    (118.5) 

Elong, percent                          Avg 
Mm 

57.2 48.6 61.0 

RA, percent                              /.vg 
Mm 

No  of Spec  (No  of HeatsI 

62.2 31.2 43.6 

E, GN/m2 (1o6 pjj)                 Avg 

Mm 
No. of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kj =                                         Mm 
No. of Spec. (No. of Heats> 

763 (110.6) 1198 (173.8) 1472 (213.5) 

NTS, MN/m2 (ksi)                    Avg 
Kt -                                        Mm 
No  of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

TVS, VWm2{k»i)                   Avg 
Mm 

Std  Deviation 

Ek>ng, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No. o» SI-.     (NC   C( Heats) 

E. GN/m2 (106 psi)                 Avg 
Min 

No of Spec. (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 iksi)                   Avg 
K, =                                      Mm 

No. of Spec. (No. of Heats) 

NTS, MN/m2 (kii)                   Avg 
Kt -                                         Mm 
No. of Spec. (No of Heats) 

References:   94206E 
94208G 
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TABLE 8.1 BTR1 Type 31&i 

Alloy Designation: Type 310S Stainless Steel SaiUOB 
^^ 

Specification: 
Form: 
Dimemion: 
Condition: 

Testing Temperature K (F) 273 (32) 10U           (-280) 50             (370) 20             (-423) 10             (442) 4               (-452) 

Thermal Conductivity 

Watts m-1 K-l 
Btu hr-1 ft-1 F-1 

No  of Spec 
Hefe'ences:   94206 

12.4 

1 
(7.17) 

8.10 
(4.68) 

1 

5.35 
(3.09) 

1 

2.30 
11.33) 

1 

115 
(0.665) 

1 

Thermal Expansion (T27-J to T) 
Lonyttudinal 

Percent 
No  of Spec. 

References: 

Specific Heat 

Joules kg-1 K'l 
Btu Ib-I F-1 

No  of Spec 
References;   90202, 94208, 

480 

2 
(0.115) 

255 
(6.09 X 10-2) 

2 

105* 
(2.51 X 10-2)< 

0 

12.1 
(2.89x10 3) 

7 

5.36                            2.24 
(1.28x10-3)          (5,35x10-*) 

2                               2 

95168 
Electrical Resistivity 

Ohm m 
Ohm circular mil ff' 

No  o' Spec 

References:   94260, 94208 

90 X 

2 

10 8 

(541) 
78 X 108 

(469) 
2 

74 X 10-8 

(446) 
2 

71 X 10-8 

(427) 
2 

70 X 10-8 

(421) 
2 

70 X 10-8 
(421) 

2 

^      * Extrapolated 

o 

8 1.84 (11/761 
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TABLE 8.1.9ME7 
Type 347 
Plate 

Alloy Dmignation: Type 347 Suinlest Steal S34700 

O Specification: 
Form: 
Thickness, cm (in.I: 
Condition: 

Plate 
1.270 to 2.540 (0.500 to 1.000) 
Annealed 2000 f 1 hr., WQ Average grain diameter   0.013mm 

I      ) 

o 

Tasting Temperature, K (T; 297 (75) 168 (-76) 77 (-320) 4 (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Std  Deviation 

594   (86.2) 
554   (80.4) 

982    (142.5) 
962    (139.6) 

1322    (191.7) 
1296    (188.0) 

1560 (232.0) 

TVS, MN/m2 (ksi)                     Avg 
Mm 

Std, Deviation 

465    (67.4) 493      (71.6) 

Elong, percent                            Avg 
Mm 

58.5 
57.0 

50.0 
47.0 

43.0 
38.0 

41.0 

RA, percent                              Avg 
Mm 

No  ot Spec, INo, o' Heats) 

68.4 
66.3 

2        (2) 

61.9 
58.8 

2         (2) 

46.8 
34.6 

2           (2) 

49.0 

1         (11 

E, GN/m2(106psi)                 Avg 
Min 

No  of Spec  (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                     Avg 
K, = 6.3                                  Mm 
No, of Spec. (No, of Heats) 

724 (105.0) 

1 

1114 (161.51 

1 

1200 (174.0) 

1 

1351 (196.0) 

1 

NTS, MN/m2 (ksi)                     Avg 
K, =                                         Mm 

No, of Spec  (No, of HeatsI 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Ek>ng, percent                          Avg 
Mm 

RA, percent                            Avg 
Mm 

No  of Spec, (No, of Heats) 

E, GN/m2 (106 p,j)                 Avg 
Mm 

No of Spec  (No of Heats) 

PoisMn's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                         Mm 
No  of Spec   (No of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Min 
No  of Spec  INo  of Heats) 

Referancn:  52856,96683 
8.1.9-7 (11/76) 6i;< 
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TABLE 8.1.9-ME7.1 

Type 347 
Plate 

Alloy Deaignation:       Type 347 Stainlesi Steel S34700 

Specification: 

Form: Plate 
Thickness, cm (in.): 1.270 to 2.540 (0.500 to 1.000) 
Condition: Commercially treated, softed, descaled 

Testing Temperature, K (F) 

Compression, Longitudinal 

CYS. MN/m2 (ksi) Avg 
Mm 

No of Spec, (No. of Heats) 

Ec, GN/m2(106psi) 

No of Spec. (No  of (Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No  of Spec. (No  of HeatsI 

Ec, GN/m2(106p$i) 

No  01 Sf)ec   (No, of HeatsI 

Shearia) 

SUS, MN/m2 (ksi) 

No  of Spec   (No  of Heats) 

G, GN/m2(106psi) 

No of Spec. (No, of Heats) 

Impact, Charpy V 

Long., Nm(ftlb) 

Avg 
IVlin 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

No  of Spec   (No  of HpjtsI 

Trans.. Nm(ft-lb) 

No   of Spec   (No  of Heats) 

Fracture Toughness!^' 

K|cMN/m3/2(ksi/in.) 

Orientation 
No of Spec   (No  of Heats) 

Avg 
Mm 

Avg 
Mm 

KiE, MN/m3/2(k,j/jn.) Avg 

(From PTSC spec )( )Min 
No  of Spec  (No of Heats) 

References:     96633 

297 (75) 

120 (87) 
110 (83) 
2   (1) 

223 (58) 

140 (105) 
130 (99) 
2   (1) 

173  (148) 

140  (106) 

148 (193) 

120 (92) 

123 (240) 

120 (91) 

77 (-320) 

110 (83) 
110 (80) 
3  (1) 

o < 

(a) Indicate specimen design and orientation for shear specimens: 
(b) Indicate specimen design for Kj^ data: 

8.1.9 7.1 (11/76) 
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TABLE 8.1.9-ME7.2 

Alloy Dttignation:      Typ* 347 Stainlatt Steal (Weld Metal) S34700 

^ 
Type 347 

Plate-Weld Metal 

Specification: 
Form: PlateMIG welded, type 347 covered electrode 
Thieknen, cm (in.): 1.270 to 2.540 (0.500 to 1.000) 
Condition: Plate nvelded. annnealed 1366 K (200C F) 1 hr, WQ, tested as quenchsd 

o 

Testing Temperature, K (F) 297 (75) 168    (-56) 77      (-320) 4      (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

634    (92.0) 1034 (150.0) 1358 (197.0) 1505(227.0) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std- Deviation 

Elong, percent                          Avg 
Mm 

59.0 62.0 48.0 41.0 

RA. percent                              Avg 
Mm 

No  of Ccec. (No. of Heatsl 

68.5 

1 

66.5 

1 

60.5 

1 

41.0 

1 

E, GN/m2 (106 psi)                 Avg 
Mm 

No. of Spec. (No, of Heats) 

Poisson'i Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =   6.3                             Mm 
No. of Spec. (No. of Heats) 

761.9(110.5) 

1 

899.7 (130.5) 

1 

1045  (151.5) 

1 

1200(174.0) 

1 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No. of Spec, (No  jf Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

Elong, percent                          Avg 
Mm 

RA, peroem                            Avg 
Mm 

No, of Spec, (No, of Heats) 

E, GN/m2 (106 pii)                 Avg 
Min 

No of Spec  (No. of Heats) 

Poisnn's Ratio 

Work Hvdening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt "                                         Mm 
No of Spec. (No of Heats) 

NTS, MN/m2 {M)                  Avg 
K, -                                      Min 
No of "Spec. (No of Heatsl 

Referwicas:      52856 

8.1.9-7.2(11/76) 
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TABLE 8.1.9-UE8 

Alloy Dwignation: 

Spactfication: 
Form: 
Thicknea, cm (in.): 
Condition: 

Type 347 Stainlen Staal S34700 

Plata 
over 5.080 (2.000) 
Annealed 

o 
Testing Temperature, K (F) 

Comprewion, Longitudinal 

CYS, MN/m2 (kti) Avg 
Min 

No. of Spec. (No. of Heats) 

Ec,GN/m2(106p.i) 

No, of Spec. (No. of HeatsI 

CompreMion. Trantverw 

CYS, MN/m2 (kti) 

No. of Spec. (No. of Heats) 

Ec.GN/m2(106p»i) 

No. of Spec. (No. of Heats) 

Shear!*' 

SUS, MN/m2 (ksi) 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

No. of Spec. (No. of Heats) 

lj,GN/m2(106pti) 

No. of Spec. (No. of Heats) 

Impact, Charpy V 

Ung., Nm(ftlb) 

No. of Spec. (No. of Heats) 

Tram., Nm(ft-lb) 

No of Spec. (No. of Heats) 

Fracture Toughne»m 

K|cMN/m3/2(kti/in.) 

Orientation;      - 
No. of Spec. (No. of Heats) 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

297(76) 90 (-300) 

104  (77) 

78.6 (58) 

K|E, MN/m3/2(k,j/in.) Avg 
(F:,,m PTSC spec.H     -    )Min 
No. of Spec. (No. of Heats) 

References: 94205 

(a) Indicate specimen design and orientatton for ihaar specimens: 
(b) Indicate specimen design for K|c data: 

20 (-423) 

80.0 (B9) 

71.9 (53) 

i 1 

6c 
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Type 347 
TABLE 8.1.9-TR1 

Alloy Dasignition; Type 347 Stainless Steel                              S34700 

Specification: 
Form: 
Dimension. 
Condition: 

Testing Tem[ierature K (F) 273 (32) 100          (-280) 50            (-370) 20 (-423) 10            (-442) 4              (-452) 

Thermal Conductivity 

Watts m-l K-1(1) 
Btu hr-1 ft-1 F-1 

No  of Spec 
References:    90193 

13.6 

1 
(7.86) 

9.04 
(5.23) 

1 

5.65 
(3.27) 

1 

2.18 

1 
(1.26) 

0.926 
(0.535) 

1 

Thermal Expinsion (TJ7T to T) 
Longitudi <»' 

Percent 
No  of Spec. 

References: 69332 

0 
1 

0.234 
1 

-0.266 
1 

-0.267 
1 

-0.267 
1 

■0.267 
1 

Specific Heat 

Joules kg-l K-1 
Btu lb-1 F-1 

No of Spec. 
References: 

Electrical Resistivity 

Ohm mH) 
Ohm circular mil ft'1 

74.4 X 10-8 
(448) 

58.6 X 10-8 
(352) 

54.7 X 10-8 
(329) 

54.4 X 10-8 
(327) 

54.4 X 10-8 
(327) 

Ohm m(2) 
Ohm circular mil ft-' 

No. of Spec. 
References:   79561,90193 

70.8 X 

2 

10-8 
(426) 

54.0 X 10-8 
(325) 

2 

50.2 X 10-8 
(302) 

2 

50.0 X 

2 

10-8 
(301) 

50.1 X 10-8 
(301) 

2 

50.1 X 10-8 
(301) 

2 

(1) Triple brazed condition. 
(2) Annealed. 

^w* 

Gv"» 
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TABLE 8.1.10 ME1 
Type 410 

Alloy Designation:      Type 410 Stainlew Steel 

o 
Specification: 
Form: Bar 
Thickness, cm (in.): Up to 2.540 (1.000) 
Condition: Heat treated 1255 K (1800 F) 1 hr, OQ, tempered 644 K (700 F) 4 hr. AC 

Testing Temperature. K (F) 297 (75) 195       (-108) 77           (:'20) 20         (423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Std   Deviation 

1383    (200.6) 
1342     (194,7) 

14B3    (212.2) 
1419     (205.8) 

1821       (264.1) 
1785       (258.9) 

2213     (321.8) 
2178     (315.9) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Sid  Deviation 

1383     (200.6) 
1342     1194.7) 

1463    (212.2) 
141S    (205.8) 

1821       (264.1) 
1785       (258.9) 

Elong, percent                          Avg 
Mm 

14.3 
13.9 

15.1 
13.8 

5.8 
5.4 

0.8 
0.7 

RA, percent                              Avg 
Mm 

No   of Spec   (No. of Heats) 

67.2 
66.2 

3          (1) 

64.4 
63.2 

3           (1) 

20.6 
20.6 

2              (1) 

5.6 
5.2 

2           (1) 

E, GN/m2 (10^ psi)                 Avg 
Mm 

No  of Spec   (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kj =                                         Mm 
No. of Spec. (No. of Heats) 

NTS. MN/m2 (ksi)                    Avg 
Kj =                                         Mm 
No. of Sp.K   (No of Heats) 

Tension. Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No  of Spec  (No  of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec, (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec  (No, of Heatcl 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Mm 
Nfj   of Spec, (No  of Heats) 

References:        54986 

8.1.10 1 (11/76) 

iiUttiii " "— m^immmmmmmMmmmgimtim^a,,,^t^tu,iitMM^utmiltmiiimtatiimM MUUadtiilAMUHifliMMi^aii. 

http://www.abbottaerospace.com/technical-library


'ratrmii,",,^  

TABLE 8.1.10-ME2 
Type 410 
Bar 

Alloy Designation:       Type 410 Stainlau Steal 

Specification: 
Form: Bar 
Thicfcnea. cm (in.): Up to 2.540 (1.000) 
Condition: Heat treated 1255 K (1800 F) 1 hr, OQ, tempered 644 K (700 F) 4 hr, AC 

o 
Tasting Temperature. K (F) 

Compression, Longitudinal 

CYS, MN/m^ (ksi) Avg 
Mm 

No, of Spec- (No, of Heats) 

Ec,GN/m2(106p5i) 

No  of Spec  (No. of Heats) 

Compression, Transverse 

CYS, l«N/m2 (ksi) 

Avg 
MiD 

Avg 
Mm 

No, of Spec   (No  of Heats) 

Ec.GN/m2(106pji) 

No  of Spec, (No. of Heats) 

Shear'al 

SUS, MN/m2 (ksi) 

No, of Spec, (No. of Heats) 

G,GN/m2(106psi) 

No of Spec. (No. of Heals) 

Impact, Charpy V 

Long., Nm(ft-lb) 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

No. of Spec. (No. of Heats) 

Trans.. Nm(ft-lb) 

No of Spec. (No. of Heats) 

Fracture Toughness***! 

K|cMN/m3/2(k$i/in.) 

Orientation       - 
No. of Spec. (No  of Heats) 

K|E. MN/m3/2()„j/in,) Avg 
(From PTSC spec.)(     -     )Mm 
No  of Spec. (No. of Heats) 

Avg 
Mm 

Avg 
Mm 

297 (75) 

References: 54986 

30.4 (22.5) 
22.3 (16.5) 
7 (1) 

195      (108) 

12.8     (9.5) 
8.1      (6.0) 

8 (1) 

(a>    Indicate specimen design and orientation for shear ^Decimens: 
(b)    Indicate specimen design for K)Q data: 

6J   < 

77 (-320) 

3.4 (2.5) 
2.7 (2.0) 
5 (1) 

i 

i 

o 

8.1.10-2(11/76) 
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1 
Type 410 

TABLE 8.1.10-TRl 

loy Designation: Type 410 Stainless Steel 

,,^ jecification: 
3rm: 

^^imension: 
Condition: 

Testing Temperature K (F) 273          (321 100 (2801 50 (-370) 20             (-423) 10 (-442) 4 (-452) 

Thermal Conductivity 

Watts m-1 K-l 27.2 21.1 13.1 

Btu hr' ft-1 F-1 (15.7) (12.3) (7.57) 

No  of Spec 1 1 1 
References:     90224 

TherTji Expansion (T273 to T) 
Longitudinal 

Percent 0 -0.144 -0.155 -0.156 0.156 0.156 
No  of Spec- 2 2 2 2 2 2 

References:     48571, 90226 

Specific Heat 

Joules kg-1 K-l 
Btu lb-1 F-1 

NiD  o' Spec. 
References: 

Electrical Resistivity'^' 

Ohm m 5.50 X 10 7 4.12 X 10-7 3.86 X 10 7 3.82 X 10-7 3.82 X 10-7 3.82 X 107 

Ohm circular mil ft'l (336) (248) (232) (230) (230) (230) 
No  of Spec 1 1 1 1 1 1 

References:       79561 

(1) Hardened. 

u 

8.1.10 3(11/78) 

L. ^"^-"-"-' '- t^nttitiui^iiauimaitmtiimimiiiuuuiM 

http://www.abbottaerospace.com/technical-library


100 

:^     10 
I 
E 
tA 

o 
3 

o 
Z3 

c 
o 
a 
o 
E 
w 

0.1 

-450 

Temperature, F 

-400 

10 

Temperature, K 

-300    -200 -100   32 
I 1 T 1 —r 

^ 
^^- -— 

/ 

/' 

^ 

/ 

/ 
/ 

100 

10 

o 
3 

■o 
c 
o 
o 
o 
E 
k. 

0.1 

300 

G 

(^> 

FIGURE 8.1.10-C1. THERMAL CONDUCTIVITY VERSUS TEMPERATURE FOR TYPE 410 
STAINLESS STEEL 

lij v< 8.1.10-4(11/76) 

^mmm <maim tfUlHiiauiiiuuaManiiiiuatMiu llMilagMilittllMMIMmiillliMliUlilrtiiiiMl^iiliili itftllil 

http://www.abbottaerospace.com/technical-library


.-■l-^..-f.l«-^«-,-^lp.. 

Type 410 

O 

u 

\ 
CVI > 

\ 

O 

\ 

O 

U- 

o 

\ 

0) 
Q. 

^  S a» O 
1-  CJ 

1 

— 

\ 

8 
to 

\ 

8 

o 
I 

CO 

d d 
I 

O 
;uaoj9d'uoisuDdx3 iDojjaqi 

8.1.10-5 ;>1/76) 

O 
GO 
cvj 

CVJ 

o 
O 
CVJ 

3 

o 

d 
I 

Gj i< 

m 
lU 

M 
UJ 

O 

LU 
Q. 
>- 
I- 
oc 
o 
U. 
HI 
cc 

< 

§2 HI 

Q. CO 
E 

1^ 

3 

UJ 
> 

o 
CM 

Z o 
C/) 

< 
X 
LU 

_l 
< 

UJ 
X 

UJ 
CD 

OO 

UJ 
CC 

a 

k. 

http://www.abbottaerospace.com/technical-library


'^mVPPM 

65 

60 

55 
00 
O 
X 

E 
E 
.c 
o 50 

in 
0) 
0=    45 
o 
o 

u 

40 

35 

30 

-450 
Temperature,   F 

-400 -300    -200 -100 32 

1 1 

/ 

/ 
'  — 

/ 

— 

-^ 
^ 

* 
— 

10 100 
Temperature, K 

— 350- 

— 300 

3 
O 

o 
E 
o 

cr 

o u 

250   « 
UJ 

300 

FIGURE 8.1.10-R1.  ELECTRICAL RESISTIVITY VERSUS i EMPERATURE FOR TYPE 410 
STAINLESS STEEL 

o 

6c.>< 8.1.10-6(11/76) 

ladla^illtftlWMaaiailUliiaailMilUUiiaiaUilaMUIrlU 

http://www.abbottaerospace.com/technical-library


tmu^'m 1 
TABLE 8.1.11ME1 

Type 416 
Bar 

Alloy Designation:        Typa 416 Stainless Steel 

Specification: 
Form: Bar 
Thickness, cm (in.): Up to 2.540 
Condition: Heat treated 

(1.000) 
-  56 K (1800 F) 1 hr, OQ, tempered 644 K (700 F) 4 hr, AC 

KJ 

«r 

Testing Temperature, K (F) 297 (75) 195       (108) 77         (-320) 20         (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Std   Deviation 

1400  (203.1) 
1388 (201.3) 

1504     (218.1) 
1498     (217.3) 

1800     (261.1) 
1781     (258.3) 

2017    (292.6) 
2000    (290.1) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std  Oovialion 

1200 (174.1) 
1142  (165.61 

1259     (182.6) 
1257     (182.3) 

1598     (231.8) 
1587     (230.2) 

2017    (292.6) 
2000    (290.1) 

Elong, petcem                          Avg 
Mm 

15.1 
14.9 

15.4 
15.3 

9.2 
8.2 

0.4 

RA, percent                              Avg 
Mm 

No  of Spec. (No, of Heals) 

53.3 
52.2 

3         (1) 

52.0 
51.6 

2           (1) 

23.5 
18.2 

4            (1) 

2.3 
2.1 

2           (1) 

E. GN/m2 (106 psi)                 Avg 
Min 

No  ol Spec   (No, ot Heals) 

Poisson's Ratio 

Work Hardening Coef 

NTS, '.mi Ti2 (ksi)                   Avg 
K, =                                         Mm 
No, of Spec  (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Win 
No of Spec, (No  of Heats) 

Tension, Transverse 

TUS, IVIN/m2 (ksi)                   Avg 
Min 

Std   Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No  of Spec  (No, of Heats) 

E, GN/m2 (106psi)                 Avg 
Mm 

No, ol Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =■                                      Min 
No  of Spec   (No. of Heals) 

NTS, MN/m^ (kii)                   Avg 
K, »                                         Mm 
No of Soe<:   INo  of Heats) 

References: 54986 636 
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TABLE 8.1.11-Mi 
Typo 416 
Bar 

Alloy Dasignation: 

Spacification: 
^o^n■. 
Thicknaa, cm (in.): 
Condition: 

Typa 416 Stainlaw Staal 

o 
Tatting Tamperatura, K (F) 

Compranion, Longitudinal 

CYS, MN/m2 (kti) Avg 
Mm 

No- of Spec. (No. of Heats) 

Ec, GN/m2(106psi) 

No. of Spec. (No. of Heats) 

Compreaion, Trantvarie 

CYS, MN/m2 (ksi) 

No  of Spec   (No. of Heats) 

Ec,GN/m2(106pii) 

No of Spec. (No. of Heats) 

Shear(») 

SUS, MN/m2 (kti) 

No of Spec. (No. of Heats) 

G. GN/m2(106p,i) 

No of Spec. (No. of Heats) 

Impact, CharpY V 

Long., Nm(ft-lb) 

No  of Spec. (No. of Heats) 

Trant.. Nm(ft-lb) 

No. of Spec. (No. of Heats) 

Fracture ToughnaalM 

K|cMN/m3/2(ksiyin.) 

Orientation       - 
No. of Spec. (No. of Heats) 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

IC|E, MN/m3/2(|(,i/in.) Avg 
(From PTSC spec.)(     -     )Min 
No. of Spec. (No. of Heats) 

297 (75) 

45.4 (33.6) 
45.2 (33.5) 
3 (1) 

1J5      (-108) 

13.5     (lU.O) 
12.8     (9.5) 
3 (1) 

77      (-320) 

3.4 (2.5) 
2.7 (2.0) 
5        (1) 

'U 

Rafarancat: 54986 

(a) Indicata tpaciman datign and oriantatnn for shear tpecimant: 
(b) Indicata tpaciman datign for K\^ data: 

G37 
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Alloy Designation: 

Type 416 

TABLE 8.1.11 TR1 

Type 416 Stainless Steel 

Specification; 
-y   y.    Form: 

Diniension: 
Condition: 

Testing Temperature K (F) 273 (32) 100 (280)       50 (-370)       20 (-423)        10 (-442) (-452) 

Thermal Conductivity 

Watts m-1 K-l 
Btu hr-1 ft-1 F-1 

"4>'  of Spec, 
References: 

Thermal Expansion (T27:^ to T)l  ) 
Longitudinal 

Percent 0 
N '  0' Spec 1 

References:     48134 

Specific Heat 

Joules kg-l K"! 
Btu lb-1 F-1 

No  ot Spec 
References: 

Electrical Resistivity '^' 

Ohm m 6.62 x 10 ^ 

Ohm circular mil ft"! (398) 
Nu   of Soei 1 

References:     79561 

(1) Hot-rolled. 
(2) Hardened. 

0.148 
1 

-0.164 
1 

0.167 
1 

5.46 X 10-7 
(328) 

5.27 X 10-' 
(317) 

5.23 X 10 7 

(315) 
1 

5.23 X 10-7 
(315) 

5.23 X 10 7 
(315) 

1 

•t *• 6 :s< 
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TABLE 8.2.1 ME1 

A286 
Sheet 

o Alloy Designation:      A-286 Stainless Steel 

Specification: 

Form: Sheet 
Thickness, cm (in): Up to 0.099 (0.039) 
Condition: Annealed 1255 K (1800 F) 30 min, WQ, aged 865 K (1100 F) 16 hr, AC 

O 

w 

Testing Temperature, K (F) 297       (75) 77        (-320) 20         (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 
Mir> 

Std   Devijtion 

1109    (161) 
1098     (IbQ) 

1486    (216) 
i47&     (214) 

1714    (249) 
1711     (248) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Sid. Deviation 

632      191.7) 
618       (89,/) 

796      (115) 
780       (113) 

915      (133) 
910       (132) 

Elong, percent                          Avj, 
Mm 

17.7 
17,0 

15.3 
15,0 

24.7 
22,0 

RA, percent                              Avg 
Mid 

No. of Spec. (No. of Heats) 3         (1) 3         (1) 3         (1) 

E, GN/m2(106psi)                  Avg 
Mm 

No. of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, = 3.2                                 Mm 
No. ot Spet  (No of Heaui 

1062    (154) 
1044     (Ibl) 

2    m 

1271     (184) 
1239     (180) 

3       W 

1528    (222) 
1517     (220) 

3       U) 

NTS, ISflN/m2 (ksi)                   Avg 
K, = 6.3                                 Mm 
No  ot Spec   (No. of Heats) 

1022    (148) 
10)1     (147) 

3       (11 

1212     (176) 
1191     (173) 

3       (11 

1377    (200) 
1359     (197) 

3       (11 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

1102    (160) 
1098     (159) 

1468    (213) 
1468    (213) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

659      (95.6) 
649       i94.1) 

868       (126) 
838       (122) 

Elong, percent                          Avg 
Mm 

22.0 
22 0 

29.8 
27.0 

RA, percent                                Avg 
Mm 

No. of Spec  (No, of Heats) 2         (1) 2        (I) 

E, GN/m2(106pji)                 Avg 
Mm 

No, of Spec, (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, = 3.2                                  Mm 
No, of Spec  (No, of Heats) 

1111     (161) 

1        (1) 

1338    (194) 

1        (1) 

NTS, MN/m2 (ksi)                     Avg 
K, = 6.3                                  Mm 
No  of Spec   (No of Heats) 

1080    (157) 

1        11) 

1282    (186) 

1        (11 

Refarencos:   39414 
8.2.11 (11/74) 
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TABLE 8.2.1-ME2 

<r 

Alloy Designation:      A 286 Stainless Steel 

Specification: 
Form: Sheet 
Thickness, cm (in.):     Up to 0.099 (0.039) 
Condition: Annealed 1255 K (1800 F) 30 min, WQ, aged 990 K (1325 F) 16 hr, AC 

<*- 

Testing Temperature, K (F) 297       (75) 77         (-320) 20        (-423) 

Tension, Longitudinal 

TLiS, MN/m2 (ksi)                     Avg 
MID 

Std   Deviation 

1034    (150) 
1028     (149) 

1400    (203) 
1397     (2031 

1603    (232) 
1686     (2.30) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

668       (96.9) 
6ti8       (9b.5) 

839       (122) 
793       (115) 

956       (139) 
94b       (137) 

Elong, percent                          Avg 
Mm 

14.5 
13.b 

22.3 
21 0 

17.7 
17 0 

RA, percent                              Avg 
Mm 

No  ot Spsc   (No. of Heats) 3        (1) 3         (1) 3         (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, IVIIM/m2 (ksi)                    Avg 
Kt = 3.2                                  Mit. 
No. of Spec. (No. of Heats) 

1050     (152) 
1047     (162) 

3        (1) 

1241     (180) 
1197     (174! 

3       (1) 

NTS, MN/m2 (ksi)                   Avg 
Kt = 6.3                                  Mm 
No. of Spec. (No. of Heats) 

1015     (147) 
1014     (147) 

2        (1) 

1228     (178) 
1211     (176) 

3        (1) 

1401    (203) 
1393     (202) 

3        (1) 

Tension, Transverse 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Std. Deviation 

1042     (151) 
10,3G     (IbOl 

1382    (200) 
1362     (1981 

TVS, MN/m2 (ksi)                   Avg 
Min 

SiJ   Deviation 

729       (106) 
720       (106) 

889       (129) 
878       (127) 

Elong, percent                          Avg 
Mm 

19.3 
19 0 

27.0 
213 0 

RA, percent                                Avg 
Mm 

No, of Spec. (No. of Heats) 2         111 2         (1) 

E, GN/m2 (lO^psi)                 Avg 
Min 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                     Avg 
K, = 3.2                                  Mm 
No  of Spec   (No  of Heats) 

1081     (157) 

i        M) 

1919     (191) 

1        (1) 

NTS, MN/m2 (ksi)                   Avg 
K, - 6.3                                  Mm 
No  of Spec   (No. of Heats) 

1093    (158) 

1        (1) 

1296    (188) 

1        (1) 

G i ,< 
References:   39414 
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TABLE 8.2.1 ME6 

A286 
Sheet 

o Alloy Designation: ^-286 Stainless Steel 

Specification: 
Form: Sheet 
Thickness, cm (in.): 0.100 to 0.319 (0.040 to 0.125) 
Condition: Annealed 1255 K (1800 F) 30 min, WQ or AQ, aged 990 K (1325 F) 16 hr, AC 

o 

Testing Temperature, K (F) 297           (75) 77         (-320) 20         (-423) 

1 
Fatigue, Flexural Loading, Surface Finish 72 rms 

703       (102) 

1          (1) 

772       (112) 

1          (1) 

S(M at IQS cycles, MN/m2(ksi) 
Loading frequency 30-40 Hz 
with R = -1 and Kt = 1 
No  of SN Curves (No ot Heat?) 

538           (78) 

1              (1) 

Ratio Sivj/TUS at 10^ cycles 0.52 0.52 0.52 

SM at 106 cycles, MN/m2(ksi) 
Loading frequency 30-40 Hz 
with R = -1andK,= 1 
No ot S-N CurvDS (No of Heals) 

427           (62) 

!              (li 

579       (84) 

1          (M 

536       (85) 

t          (1) 

Ratio Sfj/TUS at 10^ cycles 0.42 0.43 0.40 

SN ^t 10^ cycles, MN/m2(ksi) 
Loading frequency 30 40 Hz 
with R = -1  and Kj = 1 
No  of SN Curves (No. ot Hedtsi 

400           (58) 

1             ID 

517       (75) 

1          (1) 

Ratio SM/TUS at 10^ cycles 0.39 0.38 

Fatigue, Flexural Loading, Surface F inish 10 rms 

758      (110) 

1          IVi 

869       (126) 

1      m 

SN at 105 cycles, MN/m2(ksi) 
Loading frequency 30-40 Hz 
with R =-1  and Kt = 1 
^4o o\ S-N Curves \No oi Heals) 

593           (86) 

1              (1) 

Ratio SN/TUS at 10^ cycles 0.56 0.55 0.55 

Sfj at 106 cycles, MN/m2(ksi) 
Loading frequency 30 40 Hz 
with R =   1  and K, = 1 
No of S-N Curves (No of Heats) 

496           (72) 

1              (1) 

703       (102) 

1          (1) 

779       (113) 

1         (U 

Ratio SN/TUS at 10^ cycles 0.47 0.51 0.50 

SN at 10^ cycles, MN/m2(ksi) 
Loading frequency 30 40 Hz 
withR=-1   andKt=1 
No of S-N Curves (No of Heats) 

434           (63) 

1              (1) 

676       (98) 

1          (1) 

Ratio Sfj/TUS at JO'' cycles 0.41 0.49 

References:   83417 
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TABLE 8.2.1-ME5.1 
A286 

Shaet Wald Matal 

Alloy Designation:        A-286 Stainless Steel (Weld Metal) K66286 

Specification: 
Form: Sheet-TIG welded, A-286 filler 
Thickness, cm (in.): 0.100 to 0.319 (0.040 to 0.125) 
Condition: Annealed sheet welded, tested as welded 

Testing Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Deviation 

TVS, MN/m2 (ksi) 

Std Devidtion 

Elong, percent 

RA, percent 

No. ot Spec, (No. ot Heats) 

E, GN/in2 (io6 pji) 

No  of Spec. (No. of Heatsl 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, = Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
Kj = Min 
No. of Spec. (No. of Heats) 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std. Deviation 

TVS, MN/m2 (ksi) 

Std. Deviation 

Elong, percent 

RA, percent 

No. of Spec. (No. of Heats) 

E, GN/m2 (106 psi) 

No of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, - Mm 
No  of Spec  (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
Kt - Mm 
No of Spec  (No  of Heats) 

Referancn:     53548 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

297 (75) 

641       (930) 

301       (43.7) 

34.0 

195   (-108) 

727.4 (105.5) 

354    (51.4) 

33.0 

144      (-200) 

801.2   (116.2) 

412      (59.8) 

42.2 

77 (320) 

981.8(142.4) 

507    (73.6) 

47.0 

4  (-423) 

1068    (154.9) 

613       (88.9) 

32.0 

o 

G;.. 8.2.1-5.1 (11/76) 
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TABLE 8.2.1ME5.2 

A-286 
Shaet-Weld Matal 

Alioy Designation:        A-286 Stainlsn Steel (Weld Metal) K6628e 

Specification: 
Form: Sheet-TIG welded, A-286 filler 
Tliicfcnen, cm (in.):       0.100 to 0.319 (0.040 to 0.125) 
Condition:     Annealed sheet welded, age hardened, and tested as aged 

u 

Testing Temperature, K (F) 297 (75) 195    (-108) 144      (-200) 77      (-320) 20        (-423) 

Tensioi;, '.ongitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

861.2   (124.9) 930.8 (135.0) 1007    (146.0) 1145 (166.1) 1286    (186.5) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

601       (87.2) 610    (88.9) 669      (97.0) 743.9 (107.9) 866.0   (125.6) 

Elong, percent                          Avg 
Min 

11.0 13J! 12.8 15.8 15.3 

RA, percent                              Avg 
Min 

No. ot Spec. (No. of Heats) 1 1 1 1 1 

E, GN/m2 (106 pii)                 Avg 
Mm 

Nc. of Spec   INo. of HeatsI 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No. of Spec. (No. ot Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Min 
No. of Spec. (No. of Heats] 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

TVS, F^N/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Elong. percent                          Avg 
Min 

RA, percent                             Avg 
Min 

No. of Spec. (No  of Heats) 

E, GN/m2 (10^ psi)                 Avg 
Mm 

No of Spec  (No. of Heats) 

Poisaon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Mm 
No of Spec   (No. of Heats) 

NTS, MN/m2 (krO                  Avg 
Kt •                                         Mm 
No. of Spec. (No. of Heats) 

References:      53548 

8.2.1-6.2(11/76) 
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TABLE 8.2.1 ME5.3 
A286 

Sheet-Weld Metal 

Alloy Designation;        A 286 Stainlass Staal (W*ld Metal)                                              K66286 

Specification: 

Form:                            Sheet TIG welded, A 286 filler 
Thicki>e», cm (in.):      0.100 to 0.319 (0.040 to 0.125) 
Condition:                     Age hardened sheet welded, and tested as welded 

Testing Temperature, K (F) 297 (75) 915    (-108) 144      (-200) 77      (-320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
IVIin 

Sid   Deviation 

685      (99.3) 780.5 (113.2) 877.7   (127.3) 948.0 (137.5) 1069    (155.1) 

TYS, MN/m2 (ksi)                    Avg 
Min 

Std   Deviation 

386      (56.0) 472    (68.4) 543       (78.8) 601    (87.2) 717.1   (104.0) 

Elong, percent                        Avg 
Min 

8.8 8.0 11.0 9.0 7.8 

RA, percent                              Avg 
Min 

No  of Spec   (No of Heats) 1 1 1 1 1 

E, GN/m2 (106 psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Min 
No of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K| =                                         Mm 
No. of Spec. (No. of HeatsI 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Sid. Deviation 

TYS, MN/m2 (ksi)                    Avg 
Min 

Std. Deviation 

Elong, percent                        Avg 
Min 

RA, percent                              Avg 
Mm 

No. of Spec   (No  of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hvdening Coef 

NTS. MN/m2 (ksi)                   Avg 
K^ "                                         Mm 
No of Spec  (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K| *                                         Mm 
No  of Spec. (No. of Heats) 

References:     53S48 
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TABLE 8^.1-ME5.4 
A286 

ShMt'Weld Metal 

Alloy Designation:        A 286 Stainlau Steal (Weld Metal) 

o Specification. 

("orm: Shaat-TIG welded, Hastelloy W filler 
Thicknea, cm (in): 0.100 to 0.319 (0.040 to 0.125) 
Condition: STA sheet welded and tested as welded 

Testing Temperature. K (F) 297 (75) 77      (-320) 20        (-423) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Sid  Deviation 

608      (88.2) 
605      (87.8) 

886.7 (128.6) 
835.6(121.2) 

lOoC    (1458) 
1004     (145.6) 

TVS, MN/m2 (ksi)                     Avg 
Mm 

Std   De\/iation 

Elong, percent                          Avg 
Min 

RA, percent                              Avg 
Min 

No, of Spec. (No. of Heats) 3          (1) 3        (1) 3          (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No. of Spec. {No. of Heats) 

Poision's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                      Mm 
No of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                         Mm 
No, of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

Etong, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No, of Spec, (No, of Heats) 

E, 0N/m2 (106 psi)                 Avg 
Mm 

No of Spec, (No  of Heats) 

Po'unn't Ratio 

Work Hvdening Coaf 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No, of Spec, (No of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No of Spec, (No of Heats) 

> 

i 

References:      61996 G^s< 
8.2.1-6.4(11/76) 
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TABLE 8.2.1 ME6 

Alloy Dwignation: A 286 Stainless Steal  

Specification: 
Form: Plate 
Thickness, cm (in.): 0.635 to 1.269 (0.250 to 0.4991 
Condition: Annealed 1255 K (1800 Fl 1.5 hr, AC, aged 1006 K (1350 F) 16 hr, AC 

Testing Temperature, K (F) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No. o> Spec. (No. of Heats) 

Ec,6N/m2(io6psi) 

No  of Spec. (No. of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No  of Spec. (No. of Heats) 

Ec, GN/m2(106psi) 

No  of Spec. (No. of Heats) 

Shearlat 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

SUS, MN/m2 (ksi) Avg 
Mm 

No. of Spec, (No. of Heats) 

G,GN/m2(l06psi) Avg 
Mm 

No. of Spec. (No of Heats) 

Impact, Charpy V 

Long., Nm(fMb) Avg 
Mm 

No, of Spec. (No. of Heats) 

Trans., Nm(ft-lb) Avg 
Mm 

No  of Spec   (No, of Heats) 

Fracture Toughness"*) 

K|cMN/m3''2(ksj/|n.)            Avg 
Mm 

Orientation        - 
No, of Spec, (No. of Heats) 

297 (75)      195 

696 (101) 

108)       77 

593 (86.0) 

(1) 

(■320) 

731 (106) 

(1) 

20 [■423) 

1158    (168) 

(1) 

K|E, MN/m3/2(ksi/in.) Avg 
(From PTSC 5pec.)(     -     )Mln 
No, of Spec  (No, of Heats) 

References:   65182 

(a)    Indicate specimen design and orientation for shear specimens:    0.394 cm (0.155 in.) diameter 
(bl    Indicate specimen design for K[c data: 

o 

G i.i 
8.2.1 6 (11/74) 
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A28e 
Bar 

TABLE 8.2.1 ME9 

u 
Alloy Designation:     A 286 Stainless Steel 

Specification: AMS-5''35 
Forir- Bar 

Diameter: Up to 2 54 cm 11.000 in.) 
Condition: Annealed 1255 K (1800 F) 1.5 hr, AC, aged 992 to 1006 K (1325 to 1350 F) 16 hr, AC 

Testing Temperature. K (F) 297 (751    195    (loey     77 (320) 

Compression, Longitudinal 

CYS. MN/m2 (l<si) Awg 

No. of Spet. (No  of Hiwls) 

Ec,GN/m2(10f ^i) 

No  of Spei.   (No. of H(:Jt5l 

Compression, Transverse 

CYS, MN/m2 (ksi) 

Avg 
Mm 

Awg 

No  of Spec   (No. of Hejts) 

Ec, GN/m2(106psi) 

No of Spec. (No of Heafs) 

Shear'al 

SUS, MN,m2 (ksi) 

No. of Spei.   iNo  of Hedfsl 

G, GN/m2(106psi) 

No  of Spec. (No. of Heats) 

Impact, Charpy V 

Long.. J(ft lb) 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

75.2 
74 6 

3 

(55.5) 
(bbO) 

(1) 

77.3     (57.0) 
74 ti      (bfa 01 

3        (fi 

Avg 
Mm 

No. of Spec. (No  of Heals) 

Trans., J(ft lb) 

No  of Spec. (No. of Heats) 

Fracture Toughness'^' 

K|„ MN/m3/2(ksij'in.) Avg 
M,n 

Orientation       — 
No of Spec  INo. of Heats) 

KiE, MN/m3/2(k,ij^in.) Avg 

(Frorn PTSC spec If )Min 
No  of Spec. (No of Heats) 

References:     54986 

(a)    Indicate specimen design and orientation for shear specimens: 
(bl    Indicate specimen design for K\^ data: 

70.8     (52.2) 
70 b      lb? 0) 

3        (1) 

65 J< 

8.2.1 9 (11/74) 
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TABLE 8.2.1-ME9.1 
A286 
Bar 

Alloy Designation:        A-286 Stainlan Steal K66286 

Specification: 
Form: Bar 
Thickneo, cm (in.): Ur to 2.540 (1.000) 
Condition: c< id worked 40% (min.) and aged 

Refersncoc     80755 

o 
Testing Temperature, K (F) 297 (75) 195    (-108) 144      (-200) 77       (-320) 20        (.423) 

Tension, Longitudinal 

TLIS, MN/m2 (ksi)    •>■              A»g 

Mm 
Std  Deviation 

1382    (200.5) 1500 (217.5) 1570    (227.6) 1761  (255.9) 1938    (281.1) 

TVS. MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

1288    (186.8) 1372 (199.0) 1420    (206.0) 1531  (222.1) 1681    (243.8) 

Elong, percent                          Avg 
Mm 

13.1 16.0 16.2 19.5 19.3 

RA, percent                              Avg 
Mm 

No  of Spec  (No. of Heats) 

41.9 

12        (4) 

42.4 

10      (3) 

42 0 

11        U 

40.1 

14       (4) 

33.9 

17         (4) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

207      (30.0) 

7          (2) 

210    (30.4) 

5         (1) 

213      (30 9) 

5           (1) 

226    (32.6) 

2        (1) 

224      (32.5) 

3           (1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 

Kt =    10                                 Mm 
No. of Spec. (No. of Heals) 

2164    (313.8) 

2           (1) 

2266 (328.7) 

2         (1) 

2388    (346.3) 

3          (1) 

NTS, MN/m2 (ksi)                   Avg 
Kj =                                         Mm 
No  of Spec, (No. of Heats) 

Tension, Transver*. 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                            Avg 
Min 

No of Spec  (No  of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt =                                         Mm 
No. of Spec  (No of Heats) 

I^S, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec. (No. of Heats) 

!l 

o 
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■r- 

TABLE 8.2.1ME9.2 
A-286 
am 

V  >/ 

Alloy Oasignation: A-286 Stainleu Steel 

Specification: 
Form: 
Thicknen, cm (in.): 
Condition: 

Bar 
Up to 2.540 (1.000) 
Cold worked 40% (min.) and aged 

K66286 

Testing Temperature, K (F) 

Compreaion, Longitudinal 

CYS, MN/m2 (ksi) Avg 
M(fi 

No, of Spec  (No. of HeatsI 

Ec,GN/m2(106pti) 

No  of Spec. (No. of H.-^is) 

Compression, Traniverse 

CYS, MN/m2 (ksi) 

No. of Spec  (No. o' Heats 

Ec, GN/m2(106p$i) 

No of Spec. (No. of Heats) 

Shear'"' 

Avg 
tVim 

Avg 

Avg 
Mm 

SUS, MN/m2 (ksi)                   Avg 763.9 (110.8) 
MiCt 

No. of Spec. (No. of Heats) 4 (1) 

G,GN/m2(106psi)                   Avg 
tvlin 

No. of Spec. (No. of Heats) 

Impact, Charpy V 

Long., Nm(ft-lb)                      Avg 27.7 (20.5) 
IVlin 

No. of Spec. (No. of Heats) n (3) 

Trans., Nm(ft-lb)                      Avg 
rviin 

No. of Spec. (No. of Heats) 

Fracture Toughness'^ 

K|cMN/m3/2(k,i/|n.)            Avg 
Min 

Orientation       - 
No. of Spec. (No. of Heats) 

K(E, MN/m3/2(kti/in.) Avg 
(From PTSC spec.X     -     )Min 
No. of Spec. (No. of Heats) 

297 (75) 

References: 80755 

77      (-320) 

1042 (151.1) 

3        (1) 

26.6   (19.7) 

11       (3) 

(a) Indicate specimen design and orientatran for shear specimens: 
(b) Indicate specimen design for K|(. data: 

U-^f 
r^  < 

8.2.19.2(11/76) 
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TABLE 8.2.1-ME10 

Alloy Designation:                         A-286 Stainless Steel                                    K66286 

Specification: 

Form:                                              Square Bar 

Thickness, cm (in.):                        Over 5.080 (2.000) 
Condition:                                       Solution treated 1170 K (1650 F) 2 hr., OQ + aged 1005 K (1350 F) 16hr., AC 

 '■ 

Testing Temperature, K (F) 297 (75)        I      77 (-320)      ' 4 (-452) 

Tension, Longitudinal 

TUS. MN/vifi (ksi)                   Avg 
Mm 

Sid  Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mtn 

Std   Deviation 

Elong, percent                        Avg 
Mm 

RA. percent                              Avg 
Mm 

No  of Spec. (No, of Heats) 

E, GN/m2(106psi)                 Avg 
Mm 

No. of Spec  (No. ot Heats) 

Poisson's Ratio 

Woric Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No. of Spec. (No. of Heats) ( '  ) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std, Deviation 

607 (88) 
572 (83) 

745 (108) 
734 (106.5) 

889 (129) 
887 (128.7) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Etong, percent                          Avg 
Mm 

RA, percent                                Avg 
Min 

No. of Spec. (No  of Heats) 2     (1) 2      (1) 2      (1) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No of Spec. (No of Heats) 

PoisKn's Ratio 

Work Hardening Coef 

NTS, MN,'m2 (ksi)                   Avg 
K, '                                         Mm 

No. of Spec   (No. of Heats) 

NTS. MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No of Spec, (No, of Heats) 1 

References:  94206B 
8.2.1 10 (11/76) 
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A-286 
Bar 

170 

150 

30 

"d 90 a> 

CO 

70 

50 

30 

10 

Notched 
293°K(70F) 
77 ^K (-320 F)  
4°K(-453F) 
Unnotched 

293°K(70F) 
77°K(-320F)  
4°K{-452F) 
 ■ ' l_l I     I   I 

I 173 

1035 

897 

759 

621     w 

483 

345 

207 

CO 

10- 10^ 10=' 

Fatigue Cycles 
10" 10 

69 
7 

FIGURE 8.2.1 ME2.1. AXIAL FATIGUE LIFE CURVES FOR 1.27 cm (0.50 in.) DIAMETER BAR 
OF SOLUTION TREATED AND AGED A 286 STAINLESS STEEL[95168] 
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Stress Intensity Range, AK, ksi/irT 
10 100 1000 
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10 
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■o 
o 
T3 
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o 

a 10-^ 

10 ,-6 

 1  

STA Plate 
2.541-5.080 cm 
(1.001-2.000 in 

R = 0 

1 FT 

± I     I   ll 

77 K 

J \ L_L 

10" 

10 

o 
o 
(A 

o 
c 

o 

o 
cr 

o 

10"^^ 
o 
o 
i- 
o 
o 
z> 
o 

I0-' 

10 
10 100 1000 

Stress Intensity Range. AK, MN/m'/^ 

A-286 
Plate 

O   i 

FIGURE 8.2.1-ME2;   FATIGUE CRACK GROWTH RATE PROPERTIES OF A-286 STAINLESS 
STEEL AT 77K AND 4K (-320F AND -452F)(94206A) 
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U 

u 

Stress Intensity Factor Range, AK, ksi /irT 
9.9 49.5      99 999^3 

if 10" 
o 
o 

E 
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o 
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^        -4 
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o 
I— 
o 

10- 

T 1    I   I  I I ll| "I        I     I   I   I  I I L 

Solution Treated 
and Aged Bar 
2.541-5.080 cm 
(1.000-2.000 in.) 

20-28 Hz 
R = O.I 

J '   I   I I ml J I   I  I I I II 

10 

u >» 
u 

o 
c 

o 

♦— o a: 

o 

10''^ 
o 
o u. 
o 

10 50       100 1000 
Stress Intensity Factor Range, AK, MN/m^^^ 

FIGURE 8.2.1-ME3.    FATIGUE CRACK GROWTH RATES OF A-286 ALLOY 
(ASTM A453) AT 4K (-452F)<94208D) 
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Solution Treated 
and Aged Bar 
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(2.000 m.) 
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• 297 K -4 Specimens 
A 77 K- 3 Specimens 
■  4 K- 3 Specimens 
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o 
u 

o 
c 

!0 

o 
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c 
o 
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CP 
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O 
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(0 
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Stress Intensity Factor Range, AK, MN/m^^^ 

FIGURE 8.2.1-ME4.   FATIGUE CRACK GROWTH RATES FOR A 2r!J AT 297K, 7?K, 
AND 4K (75F,   320F, AND .452F)<9'*208E) 
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L 
Alloy Designation: 

Specification: 

Form: 

Diameter, cm (in.): 

Condition: 

Test Temperature: 

A286 
Rod 

A-286 Stainless Steel 

Rod 

0.37 (0.145) 

Solution annealed 

4.2 K (-452 F) 

K66286 

1800 — 

1600 ^—-^ 

1400 ^——"^"'^ 

- 1200 

X 
1 1000 
00 

:  y^^^^ 
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f;  800 / 

^ / 

600 - / 

400 - 

200 1 
0 I      1      1      1      1      1      1       1 

10 20 30 40 50 

Impressed Field, H{kOe) 

60 70 

FIGURE 8.2.1-MA1.  MAGNETIZATION VERSUS APPLIED MAGNETIC FIELD FOR A 286 
STAINLESS STEEL [968711 
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TABLE 8.2.2 ME 10 
Kromarc 58 

Plate-Weld Metel 

o 
Alloy Designation: Kromarc 58 Stainless Steel (Weld Metal) 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

PlateTlG welded, Kromap; 58 filler 
1.270 to 2.540 (0.500 to 1.000) 
Plate heated 1255 K (1800 Fl 1 hr. WQ. welded, and tested as welded 

Testing Temperature, K (F) 297 (751 * 
■ 

77       (-320) 4        (-452) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                   Awg 
Min 

Sid   Deviation 

915.6   (132.8) 1321  (191.6) 1438 (208.6) 

TYS. MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

498       '72.3) 852.2 (123.6) 1060 (153.8) 

Elong, percent                          Avg 
Mm 

35.9 45.6 33.4 

RA. percent                              Avg 
Mm 

No   of Spec. (No  of Heats) 

60.8 

1 

41.4 

1 

40.6 

1 

E, GN/m2 (106 psi)                 Avg 
^iin 

No, ot Spec  (No. of : .eats) 

Poisson's Rati-j 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =    10                                Min 
No. of Spec. (No. of Heats) 

1153    (167.3) 

1 

1908  (276.8) 

1 

2173 (315.2) 

1 

NTS. MN/m2 (ksi)                    Avg 
Kt =                                      Mm 
No, of Spec, (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Devifit Ljn 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std- Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                            Avg 
Mm 

No. of Spec  (No, of Heats) 

E, GN/m2 (106psi)                 Avg 
Mm 

No  rf Spec  (No. of Heats) 

PoisjT/n's Ratio 

Wrrk Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Mm 
No  of Spec   (No, of Heats) 

NTS, MN/m2 (ksi)                     Avg 
K, =                                         Mm 
No  of Spec   (No  of Heats) 

References:      94208 
• Room temperature tpecirrMns fractures in base metal. 

ti:;.*'^ 
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TABLE 8.2,2 ME11 

Alloy Designation:        Kromarc 58 Stainless Steel (Weld Metal) 

Kromarc 58 
Plate Weld Metal 

Specification: 
Form: Plate-TIG welded, Kromarc 58 filler 
Thickness, cm (in,): 1,270 to 2.540 (0.500 to 1.000) 
Condition: Plate-cold worked 30%, welded, and tested as welded 

u 
Testing Temperature, K (F) 297 (75) 77       (-320) 4    (-452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 

Min 
S(d   Deviation 

957.0   (138.8) 1303 (189,0) 1415  (205,3) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

828.1   (120.1) 1111  (161.2) 1269  (184.1) 

Elong, percent                          Avg 
Min 

12,9 12.6 11,4 

RA, percent                              Avg 
Mm 

No  nl Spec. INo. of Heals) 

57,6 

1 

45,7 

1 

42,7 

1 

E, GN/m2 (106 psi)                 Avg 

Mm 
No  of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =      10                               Mm 
No of Spec. (No. of Heals) 

1108     (160,7) 

1 

1919  (278.3) 

1 

2149  (311.7) 

1 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No. of Spec. (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Elong, percent                          Avg 
IVIin 

RA, percent                             Avg 
Mm 

No, of Spec, (No. of Heats) 

E, GN/m2 (106 psi)                  Avg 
Mm 

No of Spec. (No. of Heats) 

Poiiion's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No  of Spec   (No  of Heats) 

fv'S. MN/m2 (kti)                   Avg 
K, -                                            Mm 
No  of Spec  (No  of Heats) 

References: 

Go   ' 
94208 

8,2,24,4(11/76) 
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TABLE 8.2.2 ME12 
Kromarc 58 

Plate-Weld Metal 

o 
Alloy Designation: Kromarc 58 Stainless Steel (Weld Metal) 

Specification: 
Form: PlateTIG welded, Kromarc 58 filler 
Ttiickness, cm (in.): 1.270 to 2.540 (0.500 to 1.000) 
Condition: Plata-cold Mnrked 30%, welded, and tested as welded 

J 

Testing Temperature, K (F) 297 (75) 77       (-320) 4    (452) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Devidtion 

1223    (177.4) 1474 (213.8) 1571   (227.9) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std   DevidiKin 

1138     (165.0) 1260  (182.8) 1389  (201.4) 

Elong, percent                          Avg 
Min 

8.0 17.5 13.4 

RA, percent                             Avg 
Mm 

No  of Spec. (No. of Heats) 

43.6 

1 

37.6 

1 

33.9 

1 

E, GN/m2(106psi)                 Avg 
Mm 

No of Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =    10                                Mm 
No, of Spec, (No. of Heats) 

1547     (224.4) 

1 

2216  (321.4) 

1 

2366  (343.2) 

1 

NTS, MN/m2 (ksi)                   Avg 
Kf =                                        Min 
No. of Spec  (No of Heals) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

TYS. MN/ni|2 (ksi)                   Avg 
Mm 

Std. Deviation 

Elong, percent                          Avg 
Mm 

RA, percent                            Avg 
Mm 

No of Spec  (No. of Heats) 

E, GN/m2 (106psi)                 Avg 
Mm 

No  of Spec. (No  of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No  of Spec  (No. of Heats) 

NTS, MN/m^ Ikii)                   Avg 
Kt -                                        Mm 
No  of Soer.   (No  of Heats) 1 

Rafarancn:     94208 
<;<> 
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FIGURE 8.2.2-MEl.   EFFECT OF TEMPERATURE ON THE STRENGTH OF 
KROMARC 58 STAINLESS STEEL SHEET 
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FIGURE 8,2.2ME2.   FATIGUE CRACK GROWTH RATE PROPERTIES OF KROMARC 58 
STAINLESS STEEL AT 77K AND 4K ( 320F AND -452F)(94208G) 
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Alloy Duiqnation:       Kromarc 58 Stainless Ste«l 

TABLE 8.2.2-TR1 
Kromarc 58 

pecificatlon: 
"^orm: 
Dimension: 
Condition:       Solution Treated and Quenched 

Testing Temperature K (F) 273 132) 100 (280) 50 (3701 20 (-423) 10             (-442) 4                (-452) 

Thermal Conductivity 

Watts m-1 K-1 
Btu hr-1 ft-1 F-1 

\o  ot Spec 
References:   94206 

11.5 

1 
(6.65) 

6.8 

1 
(3.93) 

4.2 

1 
(2.43) 

1.55 

1 
(0.896) 

0.72 
(0.416) 

1 

Thermal Expansion (TyTi to T) 
Longitudinal 

Percent 
No  0' Spev 

References:   47125, 90202 

0 
2 

0.238 
2 

-0.270 
1 

•0.274 
1 

0.275 
1 

•0.275 
1 

Specific Heat 

Joules kg-l K-1 
8tu lb-1 F-1 

\o  0* Soec 
References:   90202, 94206 

4.25 
(0.00102) 

2 

1.62 
(0.000387) 

2 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft"1 

\o  of Soec 
References:   94206 

96 X 

1 

108 

(577) 

84 X 10 8 

1 
(505) 

82 X 10 

1 

8 

(493) 
82 X 10 

1 

8 

(493) 
82 X 10 8 

(493) 
1 

82 X 10 8 

(493) 
1 

in> 
8.2.2 6.1 (11/75) 
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FIGURE 8.2.2-C1.   THERMAL CONDUCTIVITY VERSUS TEMPERATURE FOR 
KROMARC 58 STAINLESS STEEL 
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Kromarc 58 
TABLE 8.2.2-MA1 

Alloy Designation: 

Specification: 

Form: 

Dimension, cm(in.): 

Condition: 

Kromarc 58 Stainless Steel 

Rod 

Not given 

STQ:   solution treated and quenched (1800 F [1255 K] 
1 hr. and water quenched) 

O 

E 

c 
Qi 

E 
o 

a 
o 
5 

1.6 

1.4 

12 

1.0 

0 8 
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FIGURE 8.2.2MA1.1.   MAGNETIC MOMENT AS A 
FUNCTION OF THE EXTERNAL FIELD 
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0.2 

0 

 1 1 1 r 
Sample Kromarc 58/STC 
T=I|.4°K 
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FIGURE 8.2.2MA1.2,   MAGNETIC MOMENT AS A 
FUNCTION OF THE EXTERNAL FIELD 
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■IGURE 8.2.2-MA1.3.   MAGNETIC MOMENT AS A 
FUNCTION OF THE EXTERNAL FIELD 
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1 

o 
I i 

TABLE 8.2.2-(ViA2 
Kromarc 58 
Rod 

Alloy Designation: Kromarc 58 Stainless Steel 

Form: Rod 

Dimension, cm {in.): Not given 

Condition: CW:   cold worked to about 30 percent reduction in thickness 

1 a 

1    '-6 
1     1     1     1     1     1     1     1 

-Sample Kromork 58 
T     1 

ii   14 _    (30%CW.)               >^ 

S      1   o T=40°K              y^ 
.   12 ~m^O.I979g    yy^ " 

£ 10 /^ - 

o OS —                   ^ y _ 
2 
,    0.6 "*            Jr / _ 
o 

Z 0.4 X / - 
c 
^0.2 ~/x - 

2     n Xl     1     1     1     1     1     1     1 1     1 
13 26 39 52 65 

Applied Magnetic Field, H (k Oe) 
FIGURE 8.2.2-MA2.1.    MAGNETIC MOMENT AS A 

FUNCTION OF THE EXTERNAL FIELD 

Applied Magnetic Field, H (k Oe)' 

FIGURE 8.2.2-MA2.2.    MAGNETIC MOMENT AS A 
FUNCTION OF THE EXTERNAL FIELD 

0.40 I   I  I  I  I  "■'  I  I  I 

TN=40° K 

Kromark 58 
HM3kOe* 

50 100 
T°K 

150 

FIGURE 8.2.2MA2.3.    MAGNETIC MOMENT AT  13 k Oe 
AS A FUNCTION OF THE TEMPERATURE 

* I tesia = lOkOe 
Reference 94206 
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Alloy Designation: 

Specification: 

Form: 

TABLE 8.2.2-MA3 

Kromarc 58 Stainless Steel 

Kromarc 58 GTAW 

Rod 

Dimension, cm (in.):    0.305 (0.12) 

Condition: Gas tungsten arc welded (GTAW) 

O 

1                1 1                                        1 

»« Ui* uro-Or M'OT««> 

0. - T    46 '• y 
1" - y/^ 

1- „ ^^ 

'r - - 

"' 
^ 

~ 

y ^ 
1 1                           1 u 

t-i/P ■•(t MOfl'*''! 

07 

1        1 i I 
> / 

06 

Somot*  K.ortiort M/GTfl* // 
// 

1- 
V r; 

<4 B-.     y>^^ 

1 

i roztt 

 n6-K 

1 ,      1 
?6 0 )<>!■. VO 

MAGNETIC MOMENT AS A FUNCTION OF THE EXTERNAL FIELD [94206] 
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4# Alloy Designation: 

Specification: 

Form: 

TABLE 8.2.2-MA4 

Kromarc 58 Stainless Steel 

58 GTAW/CW 

Rod 

Kromarc 58 
Rod 

Dimension, cm (in.):    0.305 (0.12) 

Condition: GTAW/CW: Gas tungsten arc welded and cold worked to 
about 30% reduction in thickness 

 1 ] 1 r 
Sompw KrwtiCrt 5eC*/GTAW 

o 

OS - 
Sample 

t                        1                        1 

Kromorc 58/GTAW/CW 
T. 40'K 

1         1 

/- 
or — // ^ yf 

|0. - y V 
a y/\/^ 

f"' — y^/ — 
1 /// 
•t04 — ^x-/ " 
U y^y^ 

h - y/\y - 

02 /y - 

01 

^ / 
1         1 1                     1 

260 590 520 
Applied   Mognetic  f,eid,  H(hOe) 

09 I                           1 1 1 1 

SoiTWtt  Kromorc M/GTflW/CW 

m'01019 g 
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3S-K^ >i<" 
■'X    - /. y 1- yy' '^ / - /^ - 

X y^^ y ■y^ 
i" - y. ^ ,y(^ '/y - 
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^ ^yy^// / 
*04 -                                                            - y^ / ̂ ^rlyy — 
y 32-K ymxU'e) -1               ^^ „.--^ iyy 
J y\_^-^ ^^CiT 
?05 

:^:^ ̂  / L 79-K 
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1 1 i 
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n MAGNETIC MOMENT AS A FUNCTION OF THE EXTERNAL FIELD [942061 
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Alloy Designation: 

Specification: 

Form: 

Dimension, cm (in.j 

Condition: 

TABLE 8.2.2-MA5 

Kromarc 58 Stainless Steel 

Kromarc 58 CW/GTAW 

Rod 

0.305 (0.12) 

CW/GTA'V: Cold worked to about 30% reduction in thickness 
and gas .ungsten arc welded 

n 
I 

Neel Temperature:       -40 K (-387 F) 

3   0 fi 

T.4 2" 

u 

I  06 - 
X 
S   05 

1          I          i 
Sample Kromo't 5ec*'(iTa* 

- 
y^y^ V 4'« 

lfl4''K^ ^ 
>( 

J^ > 5^ 4»K 

- 

- 

/^. i           ; .,. 
,5 0 ?6T ^^ 

G? 

MAGNETIC MOMENT AS A FUNCTION OF THE EXTERNAL FIELD [94206] 
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TABLE 8JJ-ME0 1 
21« 9 
Plat* 

o 
Alloy OasigiMtion:        Armoo 21'6-9 Stainlao StMl 

Specification: 
Form: Plata 
ThidtnMi, cm im.): 2.541 to 5.080 (1.000 to 2.000) 
Condition: AnnaalwJ i283 K (1850 f) VA hr, AC; annMM 1366 K (2000 F) 1M hr. WQ 

Tnting Temperature, K (F) 29/ '75) 77    (320) 4        (-462) 

Tension, Longitudinal 

TUS, MN/m2 (kti)                    Avg 
Mm 

Sid  Deviation 

701      (102) 
696      (101) 

1474 (213.8) 
1462 (212.1) 

1634 (237.0) 
1633 (236.9) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

358      (51.2) 
350      (50.8) 

899    (130) 
886    (129) 

1241  (1800) 
1224  (1775) 

Elong. percent                        Avg 
Min 

61 
61 

43 
42 

16 

RA, percent                             Avg 
Mm 

No  of Spec   (No, of Heats) 

78 
78 

2          (1) 

37 
32 

2        (1) 

40 

2         (1) 

E, GN/m2(108pii)                 Avg 
Mm 

No of Spec.  (No. of Heats) 

Poisson'f Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K^ *                                        Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                        Mi'i 
No. of Spec  (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

TYS, IVIN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

Ek>ng, percent                         A«g 
Min 

RA, percent                             Avg 
Mm 

No of Spec  (No  of Heats) 

E, GN/m2 (108 psi)                 Avg 
Mm 

No of Spec  (No. of Heats) 

Poiswn's Ratio 

Work Hvdening Coef 

NTS, MN/m2 (ksi)                   Avg 
IC,-                                      Mm 
No of Spec   (No of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                        Mm 
No of Spec  (No of Heats) 

References: 96168 

8.2.30.1 (11/76) 
6? 
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TABLE 8.2.3 ME1 
21 < 9 
Plata 

Alloy Datignation; Armco 21 6-9 Stainlan Steal 

Spacification: 
Form: 
Thidinan, cm (in.): 
Condition: 

Plata 
Ovar 5.080 (2.000) 
Annaalad 1340 K (1950 F) 1 hr.. WQ 

Tasting Temparatura, K (F) 297 (75) 195 (108) 77 (320) 20 (423) 

Tansion, Longitudinal 

TUS. MN/m2 (kti)                    Avg 
MJ.) 

Std  Deviation 

702 (101.8) 
688 (99.8) 

899 (130.4) 
889 (129.0) 

1510 (219.0) 
1503 (218.01 

1662 (241.0) 
1579 (229.0) 

TYS, MN/m2 (ksi)                   Ayg 
Mm 

btd   Oevialion 

386 (55.9) 
374 (54.2) 

589 (85.4) 
565 (82.0) 

971    (140.9) 
899    (130.4) 

1219 (176.8) 
1108 1160.71 

Elong, percent                          Avg 
Mm 

54.5 
54.0 

60.0 
60.0 

41.0 
37.0 

16.0' 

RA, percant                                Avg 
Min 

No  of Spec. (No. ot Heats) 

79.6 
78.4 

4      (1) 

74.8 
73.5 

2     (1) 

32.8 
32.0 

2        (1) 

46.0 
22.0 

2        (11 

E, GN/in2(106p$i)                 Avg 
Min 

No. of Spec. (No. of Heats) 

Poinon't Ratio 

Work Hardening Coef 

N^S, MN/m2 (ksi)                   Avg 
K, =                                      Mm 
No. of Spec  (No of Heats) 

NTS, MN/m^ (kti)                   Avg 
K, -                                        Mm 
No. of Spec. (No of Heats) 

Tension, Transversa 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

704 (102.1) 
698 (101.2) 

917 (133.0) 
907 (131.5) 

1444 (209.5) 
1400(203.0) 

1682 (244.0) 
1675 (243.0) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

392 (56.9) 
374 (54.2) 

581 (84.3) 
502 (81.5) 

962   (139.5) 
889   (129.0) 

1248 (181.0) 
1148 (166.5) 

Elong, parcant                          Avg 
Min 

51.0 
47.0 

58.0 
57.0 

34.0* 16.0 
15.0 

RA, percent                             Avg 
Min 

No. of Spec. (No. of Heats) 

71.8 
65.0 

4      (1) 

70.3 
69.5 

2      (1) 

27.8 
24.0 

2       (1) 

24.3 
20.5 

2        (1) 

E. GN/m2 (106 psi)                 Avg 
Mm 

No of Spec (No. of Heats) 

Poiaon'i Ratio 

Woffc Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                      Min 
No of Spec  (No of Heats) 

NTS, MN/in2 (ksi)                   Avg 
K, -                                        Mm 
No of Spec. (No. cf Heats) 

Rafsranoaa:  83166 

* One specimen only 
8.2.3-1   (11/75) 

C) 
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TABLE 8.2.3 ME2 

o Alloy Onignatian: 

Spactfication: 
Fomi: 
Thicknas, cm (in.): 
Condition: 

Arnnco 21-6-9 Stainlns StMl 

Plate 
Over 5.080 (2.000) 
Annaalad 1340 K (1960 F) 1 hr.. WQ 

Tasting Tamparature. K (F) 297(76) 196 (-108) 77 (320) 2  1-423) 

Compranion, Longitudinal 

CYS. MN/m2 (kti)                   Avg 
Mm 

No  ot Spec  (No  of Haais) 

Ec,GN/m2(106p«i)               Avg 
Mm 

No  of Spec   (No of Heats) 

CYS. MN/ni2 (ksi)                   Avg 
Mm 

No ot Spec. (No. of Heats) 

Ec,GN/m2(106p«i)                Avg 
Mm 

No of Spec  (No. of Heats) 

Shaaf(«) 

SUS, MN/m2 (ksi)                   Avg 
Mm 

No. of Spec. (No. of Heats! 

G,GN/m2(106psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

Impact, Charpy V 

Long., Nm(ft-tb)                      Avg 
Mm 

No  of Spec. (No. of Heats) 

325+ (240+) 
325+ (240+) 
2        (1) 

289 (213) 
286 (211) 
2     (1, 

129'95) 
122 (90) 
2      (1) 

98(72) 

1 

Tnra.. Nm(ft-lb)                    Avg 
Mm 

No of Spec. (No of Heats) 

278    (205.3) 
260   (1920) 
2        (1) 

198(146) 
198 (146) 
2      (1) 

78    (57.5) 
68    (50) 
2      (1) 

64 (47.0) 
56 (41.0) 
2   (1) 

Fracture ToughnaK^'*) 

K|cMN/m3/2(ksi/in.)            Avg 
Mm 

Orientation;      - 
No. of Spec. (No. of Heats) 

K|E, MN/m3/2(k,i/in.)          Avg 
(From PTSC spec.H     -     )Min 
No of Spec. (No. of Heats) 

References:   83166 

(a) Indicate specimen design and orientation for sheer soecinHins: 
(b) Indicate specimen design for K|c data: 

(ii4 
8.2.3-2 (11/76) 

**"*"''"'*"'**"■-'■■■"-"■'-"=■•'■■'■''■ ■--   ■-■"-  ..^mL,^^.^...M^^.......^^^^.m.....^.yt^:j^.^^^-^^..^.^..^.:.^^^M^^^.^^.^M^^^.j         n    , , ,||i-,niiiaaiMiimi 

http://www.abbottaerospace.com/technical-library


wmmimymmmff 

u 

210 

190 

170 

150 

130 

i2 
Ifl  I 10 
0) 

<n 
90 

70 

50 

30 

10 

10^ 

Notched —— 
O   293"K(70F) 
A   77*'K(-3£0F) 
□   4°K{-425F) 

Kt = 3.l 
R=-l 

Unnotched — 
• 293*K(70F) 
X   77°K(-320F) 
■  4°K(-425F) 

R = -l 

D- 

10' I0» 

Fatigue Cycles 
10' 

73 

1035 

897 

759   5 
in 
1/1 

621     2 
CO 

483 

345 

207 

69 
,7 

FIGURE 8.2.3-ME1. AXIAL FATIGUE-LIFE CURVES FOR 1.270 cm (0.500 in.) DIAMETER 
NOTCHED AND UNNOTCHED BAR SPECIMENS OF ANNEALED 
21-6-9 STAINL^iSS STEEL [95168] 
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mm 

Alloy Dmgnnion: F»-22Cr 13Ni 5Mn 

TABLE 8.2.4 TR1 

o 

Specif icnion: 
Form: 
Dimension: 
Condition: Furnaca brazed 

Tatting Tamperatur* K (F) 

Thernwl Conduclivity 

WatU m-1 K-1 
Btu hr-1 fr^ F-1 

No  0* Spec, 
References:        90196 

Thormal Expansion (T;7;^ to T) 
Longitudinal 

Percent 
No 0* Spec. 

References: 

Specific Heat 

Joules ks"^ K'1 
Btu lh-1 F-1 

No o' Spec. 
References: 

Electrical Basistivity 

Ohm m 
Ohm circular mil ft~' 

No  o^ Soec 
References:        90196 

273 (32) 

12.6 
(7.291 

80.0 X 10 8 
(481) 

1 

100 (280) 

8.00 

1 
(4.631 

65.8 X 10-8 

(396) 

50 (370) 

5.12 
(2.961 

62.4 X 10 8 
(375) 

20 (-4231 

2.17 

1 
(1.26) 

62.1 X 10-8 
(374) 

10 (4421 

0.991 
(0.573) 

62.1 X 10-8 
(374) 

(-452) 

' 

62.2 X 10 8 
(374) 

I 

B? ;< 

tmtmm 

8.2.4-3(11/76) 
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FIGURE 8.2.4-C1. THERMAL CONDUCTIVITY VERSUS TEMPERATURE FOR 
FE-22CR-13NI-BMN ALLOY (Furnace Brazed Condition) 
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FIGURE 8.2.4-R1.  ELECTRICAL RESISTIVITY VERSUS TEMPERATURE FOR 
FE-22CR-13NI-5MN ALLOY (Furnace Brazed Condition) 
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O 

INDEX TO MATERIAL CODES rQR 
SECTION 9.0 

TITANIUM AND TITANIUM ALLOYS 

MATERIALS MATERIAL CODE 

Ti-65A 9.1.1 
Ti-75A 9.1.2 
Ti-5AI-2.5Sn (NORMAL INTERSTITIAL CONTENT) 9.2.1 
Ti-5AI-2.5Sn (ELI) 9.2.2 
Ti-6AI-4V (ELI) 9.3.1 
Ti-6AI-4V (NORMAL INTERSTITIAL CONTENT) 9.3.2 

o 

?:<■ 

9.0 

i 
.3»*«.y 
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TABLE 9,2.1 ME1 

Alloy Designation:      Ti 5AI-2.5Sn (Normal Interstitial Content) 

Ti5AI2.6Sn 
Sheet 

Specification: 
Form: Sheet 
Thickness, cm (in.): Up to 0.099 (0.039) 
Condition: Annealed 

u 

Testing Temperature. K (F| 297 (75) 195 (108) 77 (320) 20 (•423) 

Tension, Longitudinal 

844 
Mb 
62 8 

(122) 
1108) 
(9 11) 

1037 
993 
b5.2 

(15C) 
(144) 
(8.00) 

1347 
1234 
78.6 

(195) 
(1791 
(11 4) 

1686 
ibl7 
889 

(245) 
(220) 
(129) 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

TVS, MN/mZ (ksi)                   Avg 
Mill 

Sid   Devirttion 

785 
703 
49 8 

(114) 
(102) 
(7 23) 

957 
889 
b02 

(139) 
(129) 
(7 28) 

1275 
1 Ibii 
b2 1 

(185) 
(172) 
(7,66) 

1576 
1427 

876 

(228) 
(20/) 
(127) 

Elong, percent                            Avg 
M.n 

15.2 
2 

13.6 
12b 

13.6 
11 

6.3 
3 

RA, percent                                Avg 
Mm 

No. ot Spec. (No. of Heats) 21 (9) 8 (2) 12 (3) 23 (9) 

E, GN/m2 (106 psi)                  Avg 
Min 

No of Spec  (No. of Heats) 

106 

10 

(15.4) 
(13bl 
(2) 

114 
109 
b 

(16.6) 
(1b8) 
(1) 

122 
117 
9 

(17.7) 
il/O) 
(2) 

127 
116 
8 

(18.5) 
(16 9) 
(21 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, = 6.3                                  Mm 
No. of Spue. (No. of Heals) 

1121 
I0!4 
12 

(163) 
(14 7) 

(71 

1233 
1131 

6 

(179) 
1164) 

(2) 

•"644 
1600 

6 

(238) 
(232) 
(2) 

1480 
1.3::« 
13 

(215) 
(194) 
(7) 

OJTS, MN/m2 (ksi)                    Avg 
K, = 19+                                 Mm 
No  cf Spti.  (No. of HeatsI 

947 
848 

7 

(137) 
(123) 
1.2) 

976 
869 

b 

(142) 
(1261 

(1) 

956 
862 

b 

(139) 
(12b) 

(1) 

831 
768 

8 

(120) 
(110) 
(21 

Tension, Transverse 

TUS, IVIN/m2 (ksi)                    Avg 
Mm 

Sid  Deviation 

872 
807 

40 B 

(126) 
(117) 
(b.92) 

1016 
979 
43 4 

(147) 
042) 
(6.29) 

1398 
1344 
bb.9 

(203) 
(19b) 
(8 11) 

1695 
1679 
63. j 

(246) 
(229) 
(9 18) 

TYS, MN/m2 (ksi)                    Avg 
Min 

Std. Deviation 

819 

33 6 

(119) 
(Mil 

(4 87) 

966 
933 
33 4 

(140) 
(136) 
(4 84) 

1317 
1262 
496 

(191) 
(183) 
(7 19) 

1589 
1610 
40 7 

(230) 
(219) 
(b 90) 

Elong, percent                          Avg 
Mm 

14.3 
11 

11.7 
7b 

10.0 
9 

4.7 
1 

RA, percent                               Avg 
Mm 

No  of Spec. (No. ot Heats) 12 (7) 7 (2) 7 (2) 12 (6) 

E, GN/m2 (106 pti)                 Avg 
Mm 

No of Spec  (No of Heats) 

104 
lUl 
5 

(15.1) 
(14 /) 

(1) 

122 
112 
b 

(17.7) 
(16.2) 
(1) 

126 
118 
b 

(18..3) 
11/..'I 
(1) 

134 
128 
b 

(19.4) 
(18 5) 
(1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/rn2 (ksi)                    Avg 
K, = 6.3                                  Mm 
No of Spec. (No. ot Heats) 

1144 
1041 
11 

(166) 
(1 b 1) 
(6) 

1248 
12(XJ 

7 

(181) 
(W4i 

(2) 

1626 
1606 

8 

(236) 
(233) 
(2) 

1448 
1255 
12 

(210) 
(182) 

lb) 

NTS, MN/m2 (ksi)                    Ayg 
Kt = 19+                                 Mm 
No  of Spec. INo of Heats) 

952 
8/6 

7 

(138) 
(127) 
(2) 

1138 
94b 

b 

(165) 
(13/) 

(1) 

872 

b 

(126) 
(120) 
(1) 

767 
(>83 

8 

(111) 
(99) 
(2) 

d • t ^     > 

References:   4012", 48652, 50498, 59159, 70906 (iS J' 
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TABLE 9.2.1-ME1.1 
Ti-&AI2.5Sn 

Alloy OasigrMtion: Ti-5AI-2.SSn (Nominal Intantitlal ContMit) 

J Specification: 
Form: 
Thicknea, cm (in.): 
Condition: 

Shaat 
Up to 0.099 (0.039) 
20% cold rollad 

Tasting Temperature, K (F) 297 (75) 20        (-439) 

Tension, Longitudinal 

TUS, MN/m2 (k»i)                    Avg 
Mm 

Std Deviation 

827      (120) 1634    (237) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Sid. Deviation 

710      (103) 1366    (198) 

Elong, percent                         Avg 
Mm 

8 6 

RA, parowit                            Avg 
Mm 

No. of Spec. (No. of Heats) 1           (1) 1           (1) 

E, GN/m2 dO" psi)                 Avg 
Min 

No of Spec. (No. of HeatsI 

Poisson's Ratio 

Woric Hardening Coaf 

NTS, MN/m2 (ksi)                   Avg 
K, =    6.3                               Min 
No. of Spec. (No. of Heats) 

1014    (147) 

1           (1) 

1634    (237) 

1           (1) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No. of Spec. (No of Heats) 

Tension, Transverse 

TUS, iVIN/m2 (ksi)                   Avg 
Min 

Std   Deviation 

827      (120) 1600    (232) 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std. Deviation 

674      (97.8) 1393    (202) 

Eking, percent                         Avg 
Min 

9 6 

RA, percent                           Avg 
Min 

No. of Spec. 'No. of Heats) 1            (1) 1           (1) 

E, GN/m2 (106 p»)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisaon's Ri»o 

Wo* Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, - 6.3                              Mm 
No of Spec. (No. of Heats) 

1082    (157) 

1           (1) 

1820    (264) 

1          (1) 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                        Mm 
No. of Spec. (No, of Heats) 

i 

References:      90171 
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O 
Alloy Designation: 

TABLE9.2.1ME12 

Ti-5AI-2.5Sn (Nominal Intantitial ContantI 

Spflcification: 
Form: Sheet 

Thickneji, cm (in.): Up to 0.099 (0.039) 
Condition: 40% cold rolled 

Ti-5AI2.5Sn 
Sheet 

Testing Temperature. K (F) 

u 

Avg 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Deviation 

TYS, MN/m2 (ksi) 

Std. Deviation 

Elong, percent 

RA, percent 

No. of Spec. (No. of Heats) 

E, GN/m2 (106 psi) 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) 
K, =   6.3 
No. 0* Spec  (No. of Heats) 

NTS, MN/m2 (ksi) 
t<t = 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std. Deviation 

TYS, MN/m2 (ksi) 

Std. Deviation 

Elong, percent 

RA, percent 

No, of Spec, (No. of Heats) 

E, GN/m2 (106 psi) 

:^lo of Spfc. (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
K, -    6.3 Mm 
No  of Spec, (No, of Heats) 

NTS, MN/m2 (ksi) Avg 
K, - Mm 
No, of Spec, (No, of Heats) 

Referanca:     90171 

297 (75) 

889      (127) 

745      (108) 

1 (1) 

Avg 924 (134) 
Mm 

1 (1) 

Avg 
Mm 

Avg 889 (129) 

Mm 

Avg 
Min 

Avg 8 
Mm 

Avg 
Mm 

1 (1) 

Avg 
Mm 

1117    (162) 

1 (1) 

20 (-423) 

1641     (238) 

1427    (207) 

1 (1) 

1131     (164) 

1 (11 

1627     (236) 

1 (1) 

1717    (249) 

1 (1) 

9.2.1-1.2(11/76) ify 
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TABLE S-LI-MELS 
Ti-6AI-2.5Sn 
ShMt 

Alloy OMignation: Ti-5AI-2.5Sn (NomifMl Intamrtial ConMnt) 

Specification: 
Form: SlN*t 
Thicknaa. cm (in.): Up to 0.099 (0.039) 
Condition: 50% cold rollad 

U 

Tatting Temperature, K (Ft 297 (75) 20         (423) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                   Avg 
Mm 

S!d  Deviation 

876      (127) 1B70    (229) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

738      (107) 1400    (203) 

Elong, percent                         Avg 
Min 

5 1 

RA, percent                             Avg 
Mm 

No, f' Spec. INo. of Heats) 1           (1) 1           (1) 

E, GN/m2 (IQC psi)                Avg 
Mm 

No- of Spec. (No. of Heats) 

Poisson's Ratio 

IWoric Hardening Coef 

NTS, tAHIm^ (ksi)                   Avg 
K, =   6.3                               Mm 
No. of Spec  INo. of Heats) 

814      (118) 

1           (1) 

986      (143) 

1           (1) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                           Mm 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

869       (126) 1613    (234) 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

738       (107) -462    (212) 

Etong, percent                         Avg 
Min 

8 9 

RA, percent                             Avg 
1 lin 

No. of Spec  (No. of Heats) 1            (1) 1           (1) 

E, GN/m2 (Vfi psi)                 Avg 
Mm 

No of Spec. (No of Heats) 

Poisson's Ratio 

(Work Hardening Coef 

NTS, UN/m2 (ksi)                   Avg 
K, «    6.3                            Mm 
No. of Spec  (No, of Heats) 

1096    (159) 

1           (1) 

1538    (223) 

1           (1) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Mm 
No  of Spec  (No. of Heats) 

(IS .< 9y 1-1.3(11/76) 
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u 
AUoy Datignatkm: 

Specification: 
Form: 
Thickrwn, cm (in.): 
Condition: 

TABLE 9.2.1 ME1 4 

Ti-&AI-2.5Sn (W«ld Matal) 

Ti6A(26Sn 
Shoet W«td Matil 

Sh«M TIG waldwJ. no fillw 
Up to 0.099 (0.039) 
Annaalad 

w 

Testing Temperature, K (r) 297 (75) 196      (108) 77        (3201 20        IA23) 

Ter.sion, Longitudinal 

TUS, MN.'m2 (kii)                   Avj 
Mm 

Sid  Deviation 

816      (118.4) 
765       (111.0) 
33.8     14.91) 

1004    (14 3.6) 
1000    (14J.O) 

1320    (191.4) 
1241     (180 0) 
66         (95/) 

1667.6 (240.4) 
1482.4(215.0) 
139       (20.17) 

TVS. MN/m2 (kti)                    Avj 
Min 

Sid. Deviation 

Elong, percent                         Avg 
Mm 

8.3 
1.0 

14.4 
12.5 

6.6 
1.5 

2.8 
1.0 

RA, percent                             Avg 
Mm 

No  of Spec, (No. of Heats) 15         (3) 5          (1) 10         (1) 15        (3) 

E, GN/m2('06p$i)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

.\rS. MN/m2{ksi)                    Avg 
Kt =                                     MIn 
No of Spec. (No. of Heats) 

NTS, MN/m2 (Itsi)                   Avg 
Kt =                                        M.n 
No of Spov,. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (kii)                    Avg 
Mm 

Std. Deviation 

818      (118.6) 
779       (113.0) 
18.75   (2.72) 

978      (141.8) 
965      (140.0) 

1292    (187.4) 
1186     (172,0) 
83.1      (12,0b) 

1573    (228.2) 
1331     1193.0) 
143       (20.75) 

TVS, MN/m2 (ksi'                    Avg 
Mm 

Std. Deviation 

Elong, percent                         Avj 
Mm 

7.5 
1.0 

12.1 
11.0 

6.2 
CD 

3.0 
1.0 

RA, percent                             A<g 
Mm 

No, of Spec  (No. of Heats) 10         (1) 5           (1) 10         (1) 10         (1) 

E, GN/m2 (106 pa)                 Avg 
Mm 

No, of Spec, (No, of Heats) 

Poitson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                      Mm 
No of Spec  (No, of )^e^ts) 

NTS. MN/m2 (ksi)                   Avg 
K, -                                      Min 
No of Spec, (No. of Heats) 

i:<^i . #r 
Refarancas:     40128,48662.59169 

9.2.1-1.4(11/76) 
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TABLE 9.2.1-ME2 
Ti-6AI'2.6Sn 
ShMt 

Alloy OaugiMtion:      Ti-&AI-2.5Sn (Nominal Intantitial T'ViMnt) 

Specification: 
Form: Shaat 
Thicfcnan, cm (in.): 0.100 to 0.3T9 (0.040 to 0.1251 
Condition: Annealed 

Tatting Temperature. K (F) 297      (75) 195 (-106) 144      (-200) 77 (-320) 20 (-423) 4          (-452) 

Tension, Longitudinal 

TUS, MN/m2 (k>i)                   Avg 
Mm 

Std  Deviation 

858      (124.4 

793       (115) 
56.3 

1118 
1055 

(16.-?) 
(153, 

1186    (172) 1400 
1276 
106 

(203) 
(185) 
(15.4) 

1706 (247J) 

1586    (230) 
95.5   (13.85) 

1620    (236) 

TVS, MN/m2 (kti)                   A»g 
Mm 

Std, Deviation 

804    (116.6) 
710       (103) 

68.7   (9.96) 

1074 
1007 

(156) 
(146) 

1166    (169) 1327 
1186 
126 

(192) 
(172) 
(183) 

1468 
(2334) 
(213) 

(15.36) 

Elong, percent                         Avg 
Min 

16,28 
10.80 

11.7 
7.3 

9.3 13.6 
4.6 

7.82 
2.00 

1.3 

RA. percent                            Avg 
Mm 

No. of Spec. (No. of Heats) 25      (7) 7 (3) 3      (1) 21 (8) 31 (7) 3       (1) 

E, GN/m2 (106 pti)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poioon't Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, - as                               Min 
No. of Spec. (No. of Heats) 

1138    (165) 
1076    (156) 
15        (6) 

1386 
1379 

2 

(201) 
(200) 

(1) 

1622 
1586 
15 

(235) 
(230) 
(6) 

1382 
1110 
21 

(200) 
(161) 
(  ) 

NTS, MN/m2 (ksi)                   Avg 
Kt ' 10                                Min 
No. of Spec. (No, of Heats) 

1110    (161) 

3       (1) 

1193 

3 

(173) 

(1) 

1303    (189) 

3       (1) 

1186 

3 

(172) 

(1) 

1062 

3 

(154) 

(1) 

1007    (146) 

3       (1) 

TUS, MN/m2 (kti)                   Avg 
Min 

Std. Deviation 

924      (134) 10t«9 (158) 1207    (175) 1469 (213) 1638 
1600 

(238) 
(232) 

1593    (231) 

TYS, MN/r.-2 >«)                   Avg 
Min 

Std. Deviation 

903      (131) 1069 (155) 1200    (174) 1434 (208) 1635 (237) 

Eh;'^, percent                        Avg 
Min 

14.3 11.5 10.7 1J.2 6.3 1.6 

RA. percent                             Avg 
Mm 

No. of Spec  (No. of Heats) 3         (1) 3 (1) 3       (1) 3 (1) 4 (2) 3       (1) 

E, GN/m2 (106 pa)                Avg 
Mm 

No of Spec, (No, of Heats) 

Poinon'i Ratio 

Work Hardening Coef 

NTS MN/m2 (kti)                   Avg 
K, = 6.3                               Min 
No of Spec, (No of Heats) 

1206    (175) 

(1) 

1131 (164) 

(1) 

NTS. MN/m2 (kii)                   Avg 
K, =                                      Min 
No  of Spec. (No of Heats) 

ReferancM:    29630.33262.40128. 45136. 46386, 50498, 68060, 59169, 90084 
9.2.12    (11/76) 
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TABLE 9 2.1 ME2.1 
TiSAI2.5Sn 
Shwt 

Alloy Dnignation: 

Specification- 
Form: 
Thicknats. cm (in.): 
Ccrdition: 

TiSAI'2.&Sn (Nominal Intarstitial Contant) 

Shaat 
0.100 to 0.319 (0.040 tc 0.125) 
20% cold rolM 

Testing Temperature. K (F) 297 175) 20        (423) 

Tension, Longitudinal 

TUS, MN/m2 (luil                    Avg 

Mill 
Std  Deviation 

1000    (145) 1889    (274) 

TVS, MN/m2 (kti)                   Avg 

Mm 
Std   Deviation 

862       (125) 1682    (244) 

Elong, percent                         Avg 

Min 

9 4 

RA. percent                             Avg 
Mm 

No. ot Spei, (No. of Heats) 1           (1) 1           (1) 

E, GN/m2 (106 p«i)                  Avg 
Mm 

No  0* Spec. (No, ot Heaisl 

Poisson's Ratio 

Work Hardening Coef . 

NTS, MN/m2 (ksi)                    Avg 
K, =   6.3                               Min 
No. ot Spec. (Nr. ot Heats) 

1303    (189) 

1           (1) 

1586    (230) 

1           (1) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                           Mm 
No of Spec. (No. ot Heatb) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std   iJeviation 

Etong, parcant                        Avg 
Min 

RA, percent                             Avg 
Min 

No ot Spec  (No. of Heato) 

E, GN/m2 (10^ pti)                 Avg 
Miri 

No. of Spec  (No. of Heats) 

Poition's Ratio 

Wof* Hardening Coef 

NTS, MN/m2 (kti)                   Avg 
K, -                                        Mm 
No  of Spec  (No. of Heats) 

NTS, MN/m2 (kti)                   Avg 
K, -                                        Mm 
No. of Spec  (No. of Heats) 

References:     90171 \>b-*< 
9.2.1 2.1 (11/76) 
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Alloy Onignation: 

TABLE 9.2.1 ^E2.2 

Ti-BAI-2.5Sn (Nominal Intsrititial Content) (Wald Maul) 

Ti6AI2.5Sr 
Shan WakJ Matal 

Specification: 
Form; 
Thid(ne%, rm (in.); 
Condition: 

u 
Shaet'TIG welded, no filler 
0.100 to 0.319 (0.040 to 0.12S) 
Annealed 

Testing Temperature, K (F) 297 (75) 195       (-108) 77        (-320) 20        (-423) 

Tension. Longitudinal 

TUS, MN/m2 (ksi)                   Avg 

Min 
Std   Deviation 

834      (121) 

827      (120) 

976      (141.5) 

972      (141.0) 

1326    (192.3) 
1310    (190.0) 

1644    (238.4) 

1551     (2250) 

TYS, MN/m2 (ksi)                   A»g 
Mm 

Std. Deviation 

Eking, percent                          Avg 
Mm 

12.3 

11.0 

11.0 

10.0 

8.0 

2.0 

i.7 

0.0 

RA, percent                            Avg 

Mm 
No  of Spec. (No. of Heats) 3          (1) 2          (1) 3          (1) 5           (2) 

E, GN/m2(106p$i)                 Avg 
Mm 

No, of Spec. (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Mm 
No of Spec, (No of Hea'i) 

rfTS. (V(N/m2 (ksi)                    A»g 
K, =                                      Mm 
No, of Spec, (No, of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std, Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

Eking, percent                         Avg 
Mm 

RA, percent                             Avg 
Min 

No. of Spec  (No of Heats) 

E, GN/m2(106pji)                Avg 
Mm 

No of Spec, (No, of Heals) 

Poisson's Rs;io 

Work Hardening Coef 

NTS, MN/m^ (ksi)                   Avg 
K^ ■                                      Mm 
No of Spec  (No of Heats) 

NTS. MN/m2 (ksi)                    Avg 
Kf »                                        Mm 
No of Spac, (No of Heats) 

References:      40128.59159 
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TABLE 9.2 1 ME2.3 
Ti5AI2.6Sn 
Plata 

o 
Alloy Oasignation. 

Specification: 
Form; 
Thidtness. cm (in); 
Condition: 

Ti'5Ai-2.5Sn (Nominal Intsrsitial Contant) 

Plata 
1 270 to 2 540 (0.500 to 1.000) 
Annealed 

o 

Testinj Temperature. K (F) 297 (75) 77        (320)   \iO        (-423) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                   Avg 
Mm 

Std  Deviai.on 

917       (133) 

914       (132.6) 

1438    (208.6) 

1429    (207.3) 

1578    (228.8) 

1577     (228.7) 

TVS. MN/m2 (ksi)                    Avg 
Kill 

Gld, Devuitiofi 

876       (127) 

875       (126.9) 

1358    (197) 

1341     (194.5) 

1502    (217.8) 

1485    (215.4) 

Etong, percent                            Avg 
KUr. 

RA. porcent                                Avg 
Mm 

No. of Spec  (No. of Hedii) 

38.0 

32.8 
2           (1) 

32.0 

31.7 
2           (1) 

16.6 

12.4 
2           (1) 

E, GN/m2(106pji)                 Avg 
Mm 

Nu  of Spei;. (No. of Heats) 

133      (19.3) 

132       (192, 
2           (1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/ni2 (ksi)                    Avg 
K^ -                                        Mm 
No. of Spec. (No. of )Ha.)lsl 

NTS, MN/m2 (ksi)                    Avg 

No. of Spec. (No, of l-Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                     Avg 
Mm 

Std, Deviation 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

Eking, percent                          Avg 
Mm 

RA, percent                             Avg 
f/lm 

No  of Spec. (No, ol Hi:.n',l 

E, GN/m2(106pn)                 Avg 
Min 

No  of Spec   (No  of Hiidis) 

Poision's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kt '                                        Mm 
No  of Spec   (No, of Heats) 

NTS, MN/m2 (ksi)                    Avg 
Kt =                                        Mm 
No of Spec, (No of He;jt>!) 

References:      91793 hSri-^ 
9.2 1 23(1lA/6) 
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Ti5A)2.5Sn 
Bar 

TABLE 9.2.1-ME3 

Alloy Oougnttiofi:      Ti-5AI-2.5Sn (Normal Intantitial Contant) 0 
Specification: 
Form: 
Oiamatar: 
Condition: 

Bar 
Up to 2.54 cm (1.000 in.) 
Annealad 

Teitinj Tamperature, K (F) 297 (75) 195      (108) 77         (-320) 20        (-423) 17        (-430) 4 (-462) 

Tension, Longitudinal 

TUS, MN/m2 (ui)                    Avg 
Mm 

Std   Deviation 

910 
862 

(132) 
(125) 

1088    (158) 
1062    (1541 

1410   (204JII 
1344   (195) 

1774    (257) 
1731     (2511 

1551    (225) 
1469    (213) 

1475 
1475 

(214) 
(214) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

862 
827 

(125) 
(120) 

1032    (150) 
1020     (1481 

1293   (187.5) 
1096   (159) 

1721    (250) 
1668    (242) 

1413    (20S) 
1379    (200) 

1413 
1413 

(206) 
(205) 

Elong, percent                          Avg 
Mm 

1E..8 
12 

13.2 
12 

12.0 
10 

8.7 
3 

13.7 
12.0 

RA, percent                             Avg 
Mm 

No, of Spec. (No. of Heats) 6 

35.8 
25 

(3) 

33 
27 

4       (2) 

28.2 
22 

6          (3) 

15 
17 

3       (21 

3J 

21 
4           (1) 2 (1) 

E, GN/m2 (106 p«)                Avg 
Min 

No. of Spec. (No. of Heats) 

119 
119 
2 

(17.3) 
(17.3) 
(1) 

126     (18.3) 
126     (18.31 
2         (1) 

129 
129 
2 

(18.7) 
(18.7) 
(1) 

Poison's Ratio ;>289 0.287 0.287 

Worfc Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt -                                        Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksil                    Avg 
K, =                                        Mm 
No, of Spec. (No. of HeatsI 

Tension, Transverse 

TUS, MN/m2 (ksil                   Avg 
Mm 

Std. Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Ek>ng, percent                          Avg 
Mm 

r^..-   percent                             Avg 
Mm 

No. of Spec  (No. of HeatsI 

E, GN/m2 1106 psi)                 Avg 
Min 

No of Spec. (No of HeatsI 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/n*2 (k,i)                    Avg 
K, -                                      Mm 
No of Spec  (No of HeatsI 

NTS, MN/m2 (kii)                   Avg 
K, -                                        Mm 
(*) of Spec  (No of HeatsI 

m i 
References:   78662,89543 
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TABLE 9.2.1 ME4 

u 
Alloy Designation:     Ti.5AI-2.5Sn (Normal Intefstitial Content 

Specification: 
Form: 
Diameter: 
Condition: 

Bar 
Up to 2.540 cm (1.000 in.) 
Annealed 

Testing Temperature, K (F) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Min 

No. of Spec. (No of Heats) 

Ec,GN/m2(106p$i) Avg 
Min 

No of Spec, (No of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No  ot Spec   (No 

Avg 
Mm 

of Heats) 

Ec, GN/m2 (106 psi) 

No of Spec. (No 

Avg 
Mm 

ot Heats) 

Shear(a) 

SUS, MN/m2 (ksi) 

No. of Spec. (No 

Avg 
Mm 

of heats) 

G,GN/m2(106psi) Avg 
Mm 

No  of Spec. (No  o( Heats) 

Impact, Charpy V 

Long., J(ft lb) Avg 
Mm 

No. of Spec   (No. of Heats) 

Trans., JIft Jb) 

No. of Spec. (No  of Heats 

Fracture Toughness^*'! 

KicMN/m3/2(ksi/in.) 

Orientation 
No. of Spec. (No. of Heats) 

Avg 
Mm 

Avg 
Mm 

K|E, MN,'m3/2(ksi/in.) Avg 
(From PTSC spec )l )Min 
fVo  of Spec. (No. of Heats) 

References:     54986 

297 (75)      195      (-108) 

23.9 
23 7 

3 

(1'.6 
(17 5) 
(1) 

19.4     (14.3) 
183      (13b) 

3        (1) 

77 (320) 

15.2     (11.2) 
14.2      (105) 

3        (1) 

(al    Indicate specimen design and orientation for shear speciinens: 
lb)    Indicate specimen design for K|c data: 

(j:^ >'~ M. 
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TABLE 9.2.1-TR1 

Ti-6AI-2.SSii 

Alloy Dati^iation:       Ti-SAI-2.5Sn Alloy 

Spacification: 
Form: 
DinMiuion: 
Condition: 

u 
AnnaaM 

Tatting Tamperature K (F) 273 (32) 100          (-280) 50            (-370) 20            (-423) 10            (-442) 4             (-452) 

Tharmal Conductivity 

Warn m-1 K-1 
Btu hr-1 fri F-1 

No  of Spec 
Rafarancat:   96885 

7.79 

1 
(4£0) 

4.83 
(2.79) 

1 

3.59 
(2.08) 

1 

1.96 
(1.13) 

1 

0.996 
(0.676) 

1 

Tharmal Expantion {Ty-^ to T' 
Longitudint'l 

Par cant 
No. of Spec 

Rafarancat: 
94206 

Cpacific Heat 

0 
3 

■0.128 
3 

-0.147 
3 

-0.152 
2 

-0.152 
1 

-0.163 
1 

JoulatkQ-l K-1 
Btu lb-1 F-1 

No  of Spec. 
Rafarancat: 

Elactrical Ratittivity 

Ohm m 
Onm circular mil fr^ 

No  of Spec. 
Rafarancat: 96885 

161« 

2 

10-8 
(968) 

142 X 10-* 
(854) 

2 

137 X 10-8 
(874) 

2 

136 X 10-8 
(818) 

2 

136 X 10-8 
(818) 

2 

136 X 10-8 
(818) 

2 

i 

I 

o 

«:; i < < 
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TABLE 9.2.2«IE1 

Alloy Designation:      Ti-5AI 2.5Sn (ELI) 

Ti 5AI 2.5Sn (ELI) 
Shwt 

Specification; 
ForTi: Sheet 
Thickness, cm (in); Up to 0.099 (0.0.T9) 
Condition ; Annealed 

Testing Temperature. K (F) 297       (75) 195 (108) 77         (320) 20 (-423) 

Tension. Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Devidlion 

779       (113) 
664       (94.9) 
56.8     (8 10) 

933 
889 

(135) 
(129) 

1276    (185) 
1227     (178) 
31 8      (4 02) 

1537 
1363 
806 

(223) 
(198) 
(117) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

721       (106) 
G52       (94 6) 
53 6      (7 78) 

855 
80' 

(124) 
(117) 

1186    (172) 
1117     (162) 
30.1      (437) 

1429 
1317 
76 2 

(207) 
(191) 

(11 1) 

Elong, percent                         Avg 
Wm 

16.6 
12 

14.3 
11 

15.8 
10 

10.6 
ml 

RA, percent                             Avg 
Min 

No  of Spei,   (No. of Heats) 41          (IG) 3 (3) 21          (7) 46 (IG) 

E. GN/m2(106psi)                  Avg 
f^in 

No of Spec  (No. of Heats) 

111      (16.1) 
108       (15 7) 
7         (2) 

127       (18.5) 
123       (17 b; 
10         (2) 

131 
118 
n 

(19.0) 
(1/ 1) 

(2) 

Poisson's Ratio 0.416 0.364 0.328 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt = 6.3                                 Min 
No uf Spec  (No of Heats) 

1031     (150) 
869       (126) 
26         (11) 

1156 
1096 

3 

(168) 
(159! 
(3) 

1549     (225) 
1441     12091 

7        (5) 

1691 
1413 
26 

(245) 
(2051 

(11) 

NTS, MN/m2 (ksi)                   Avg 
K, = 19                                   Mm 
No. of Spec  (No. of Heats) 

820       (119) 

1          111 

900 

3 

(131) 

(1) 

Tension, Transverse 

TUS. MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

799       (116) 
654       (94.9) 
60 4      (8 76) 

926 
896 

(IS/i) 
(130) 

1288    (187) 
1220     (177) 
375      (5.44) 

1566 
1441 
60 2 

(227) 
(209) 
(8731 

TYS, IV1N/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

749       (109) 
6:i7       (92.4) 
54 3     (9 33) 

857 
827 

(124) 
(120) 

1226    (178) 
113b     (165) 
46.8     (6 79) 

1471 
1310 
758 

(213) 
(190) 
(110) 

Elong, percent                          Avg 
Mm 

15.3 
13 5 

14.7 
12 

16.8 
16 

9.4 
2 

RA, percent                              Avg 
Mm 

No. of Spec. (No of Heats) IH         (10) 3 (3) 8       (4) 19 (10) 

t, GN/m2 (106 psi)                  Avg 
Mm 

No of Spec. (No of Heats) 

Poisson's Ratio 

Work Hardenirvg Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =6.3                                  Mm 
No  of Spec   (No  of Heats) 

1090    (158) 
876       (12/) 
11          (7) 

1220 
1179 

.3 

(177) 
(171) 

(3) 

1620    (235) 
lb:j8     (223) 

b       (4) 

1627 
14:J4 

11 

(236) 
(208) 
(7) 

'JTS. MN/m2(ksi)                    Avg 
K, = 19                                   Mm 
No of Spec. (No of Heats) 

810      (118) 
807       (117) 

2         (1) 

869 
8f>0 

3 

(126) 
(116) 
(1) 

Gfj t< 
References;  45136, 48662. 50498, 53354, 59159, 66103. 66886, 68968. 69758 
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TABLE 9.2.24WE1.1 
Ti SAI 2.SSn(ELI) 

Shaet WekJ Metal 

Alloy Designmkm: Ti-5AI 2.5Sii(ELI) (WaM Metal) 

Specification: 

Form: 

Ihicknejj, cm (in.): 
Condition: 

Sheet-TIG welded, ro filler 
Up to 0.099 (0.039) 
Annealed 

Testing Temperature, K (F) 297(75) 77        (320) 20        (-423) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                    Avg 
Mm 

StiJ   Deviation 

7:^3.6   (106.4) 

643.3   (933) 
46.3      (6.711 

1262    (183) 

1262    (183) 

1528    (221.6) 

1386     (2010) 
26.7      (11.13! 

TYS. MN/m2 (ksi)                    Avg 
Mil, 

Std   Dt'Vkilmii 

Elong, percent                          Avg 
Min 

13.4 

1/ 

2.0 

2.0 

2.65 

000 

RA, percent                             Avg 
Min 

No. 0' Spec. (No. of heats) n      (3) 1            (1) 35     m 

E, GN/m2 (10^ psi)                  Avg 
Mm 

No, of Soec. (No. o; Htat:,! 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No. 01 Spec. (No. of Heats) 

NTS. MN/m2 (ksi)                   Avg 
K| -                                         Mm 
No. of Spec   (No  of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

807       (117) 

807       (117) 

1234    (179) 

1234    (179) 

1475.5 (214) 

1475.5(214) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

Ek>ng, percent                          Avg 
Mm 

1.6 

1.6 
1.6 
1.6 

1.0 

1.0 

RA, percent                             Avg 
Mm 

No of Spec  (No. of Heats) 1            (11 1           0) 1       (1) 

E, GN/m2 (io6 pjj)                 Avg 

Mm 
No of Spec   (No  of Heats) 

Poisnn'i Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Mm 
No  of Spet,   (No  of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Mm 
No  of Spec   (No  of Heats) 

Refwanca:        533S4.59159, 60578 

U 

o 
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TABLE 9.2.2^E2 

u Alloy Designation:      Ti 5AI-2.5Sn (ELI) 

Specification: 
Form: Sheet 
Thickness, cm (in.): 0.100 to 0.319 (0.040 to 0.125) 
Condition: Ar- <aled 

o 

Testing Temperature. K (F) 297       (75) 195      (108) 77         (320) 20         (-423) 

Tension. Longitudinal 

TUS. MN/m2 (ksi)                    Ayg 812       (118) 985       (143) 1313    (190) 1599    (232) 
Min /bH       (110) 910       (132) 1234     (l/b) 142<)     '20/1 

StcJ  Ofvidlion 41 6      (fi03) ma    (10 1) b3 2      (/ /:>) 91 /      (13 3) 

TYS. MN/m2 (ksi)                    Ayg 752       (109) 905      (131) 1230    (178) 1475    (214) 
Mm 096       (101) 814       (118) 11b8    (168) 1331     (193) 

Sid   IJevialiun 3/ 9      (b bO) b6 8      (8 24) bb 9      (811) 91 ;      (13 3) 

Ek>ng, percent                          Avg 15.5 14.8 15.4 9.5 
Mm Cb b b 3 0 1 6 

RA, percent                                Avg 
Mm 

No  of Spec. (No  of H&its) 24         (101 /        (4) 2b         (11) 29         (11) 

E, GN/m2 (106 psi)                 Avg 114       (16.6) 124       (18.0) 129       (18.8) 134      (19.4) 
Mm lOH       (lb 7) 124       (li'i 0) 120       (1/4) 131       (1901 

No  of Sp«-  (No  ot Heats) 10          (bi 2          (1) 10          (4) b         (2) 

Poisson's Ratio 032 0.285 0.31 0.34 

Wo* Hardening Coef 

rfTS. MN/m2 (ksi)                    Ayg 1089    (158) 1613    (234) 1769    (257) 
K, = as                                       Min 1089     (1b81 Ibbi     (22b) Ifib    (227) 
No  of Sfjec. INo, of l-liiiK) 3       (Ij 3       (1) 3       'D 

NTS, MN/ni2 (ksi)                    Avg 1076    (156) 1227    (178) 1567     (227) 1640    (238) 
K,=6.3                                     Mm 11548     (lb2) 12tX)     (174) 1631     (222) 1372     (1991 
No  of Spec, (No  of Heats) 11          (b) b       (3) 11          (6) 14         (6) 

Tension, Transverse 

TUS. ^flN/m2 (ksi)                    Ayg 817       (118) 986      (143) 1308    (190) 1576    (228) 
Min 7bH       (110) 910       (132) 1326    (179) 1402     (203) 

Std, Deviation b2.3      (7.b91 64 2      (9 31) 133       (19 4) 

TYS. MN/m2 (ksi)                    Avg 776       (112) 936       (136) 1244    (180) 1473    (214) 
Min 703       (102) 896       (I'X)) 1189     (1/2) 1386     (201) 

Std   Deviation 4/) 4      (fi 4<1) 62 2      (/b/) 82 7      (12 0) 

Eiong, percent                           Avg 12.2 9.1 12.2 8.1 
Mm 6b bb 1 b 1 b 

RA, percent                             Avg 
Mm 

No. of Spec  (No. of Heals) 9         (6) 6         (4) 9       (6! 10         (b) 

E, GN/m2(106p«i)                  Avg 110      (16.0) 127       (18.4) 125      (18.1) 138      (201, 
Mm 10/       (Ibb) 12/       118 4) 11/       (17.0) 13b       (19 6) 

No  of Spec. (No. of HKJIS) 4         (2) 2         (1) 4         (2) 2         (11 

Poisson's Ratio 0.305 0.305 0.275 0.315 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 1105    (160) 1300    (188) 1529    (222) 1439    (209) 

K, = 6.3                                  Mm 10H9     (IbH) 1 '89     (18/) 14fi2     (212) 1220     (177) 

No  ol Si)ec   (No. of Hrats) 3       (1) 2        (21 4        (3) 4       (3) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spe<.   (No  of Hejtsl 

Referoncn: 40128, 46136, 46366, 50498, 58024, 61688, 80104, 81726, 84318, 87195 
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TABLE 9.2.2 ME3 

Ti 5AI-2.5Sn (ELI) 
Sheet 

Alloy Dasignnion- Ti-5AI'2.5Sn (ELI) 

Specification'. 
Form: Sheet 
Thickness, cm (in.); 0.100 to 0.319 (0.040 to 0.1;?5) 
Condition: Annealed 

u 

Testing Temperature, K (F) 297           (75)1 77         i-Zm 20         (-423) 

Fatigue, Axial Loading 

SN at 105 cycles, MN/m2(ksi) 
Loading frequency            Hz 
with R = 0.01 and K, -  i 
Nc ot S N Curvts INo ot Heals) 

586           (85) 

1              (1) 

827       (120) 

I          ID 

965       (140) 

1          11. 

Ratkj Sfj/TUS at 10^ cycles 0.73 0 65 0.60 

SN at 106 cycles. MN/m2(ksi) 
Loading freouency            Hz 
with n = 0.01 and K,     1 
No ot S N Curves (No ol Hejts) 

483           (70) 

1              (1) 

827       (120) 

1          (1) 

882       (128) 

1         (1) 

Ratio SN/TUS at 10^ cycles 0.60 0.65 0.55 

SN at 106 cycles, MN/m2(k$i) 
Loading frequency            Hz 
W1U1 R = 0.01 and K, = 1 
No  of S N Curvw (No of Hoatbl 

496           (72) 

1              (11 

814       (118) 

1          il) 

758       (110) 

1          111 

Ratio SN/TL'S at 106 cycles 0.62 0.62 0.48 

Fatigue, Fie.-   .jl Loading 

SN at 105 cycles, MN/m2(ksi) 
Loading frequency            Hz 
with R =      and K, = 
No ol S N Corvt's (No. ot Heatsl 

Raik) SN/TUS at 10^ cycles 

SN at 106 cycles, IVIN/m^ksi) 
Loading frequency            .Iz 
with R =       and K, = 
No  ol S N Curves (No ot Hratil 

Ratio SN/TUS at 10^ cycles 

SN at ^0^ cycles, MN/m2(k$i) 
Loading frequency            Hz 
with R =       and K^ = 
No ot S N CurvfiS (No ot Heals) 

Ratio SN/TUS at 10^ cycles 

\    \ 

References:   53308, 56753, 53024 

70 V 
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TABLE 9.2.2-ME3.1 
Ti5AI2.5Sn(ELI) 

SIMM Wetd M«al 

Allay Ooivutiofi: Ti 5AI 2.5Sn (ELI) (Wald Metal) 

u Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Sheet TIG welded. Ti 5AI 2.3Sn filter 
0.100 to 0.319 (0.040 to 0.125) 
Annealed 

Testing Temperature, K (F) 297 (75) 195       (108) 77         (320) 20         (-423) 4           (-452) 

Tension. Longitudinal 

TUS. MN/m^ (ksi)                    Avg 

Min 
Sid   UevtdtiDn 

820      (119.0) 
770      (111.7) 

1086    (157.5) 
1086    (157.5) 

1314    (190.6) 
1252    (1816) 

1595    (231.31 
1495    (216.9) 

1627    (2360) 
1627     (2360) 

TYS. MN/m2 (ksi>                    Avg 
Mui 

Sid  Oviaiion 

905      (131.2) 
905      (131.2) 

1047    (151.9, 
1047    (151.9) 

1444    (209.5) 
1444     (209 5) 

1649    (239.?) 
1649    (2392) 

Etofig, percent                          Avg 
Miri 

11.0 
11.0 

10.0 
10.0 

10.0 6.2 
6.2 

1.5 
1.5 

RA. percent                             Avg 
Min 

No of Spec  (No of Heats) 4           (2) 1      (1) 4           (2) 4           (2) 1            (1) 

E. GN/m2(106psi)                  Avg 
Mm 

No  of Spec. INo  of Heals) 

Poisson's Ratio 

Wotk Hardening Coef 

NTS. MN/m2 (Kii)                   Avg 

No  of Sp<!.;   (No   of Hails) 

NTS. MN/m2 (ksi)                    Avg 

No  ol Spec  (No  of Heats) 

Tenoron. Transverse 

TUS, IVIN/m2 (ksi)                    Avg 
fvlin 

Sid  Oevialion 

789      (114.5) 
776       (112.5) 

1262    (183.0) 
1247     (180.9) 

1377    (199.7) 
1338    (194.1) 

TYS, MN/m2 (ksi)                    Avg 
tvlin 

Std   Deviation 

736       (106.8) 
722       (104.8) 

1187     (172.2) 
1178    (170 9) 

Etong, percent                           Avg 
Mm 

"•0 
60 

9.0 
8.0 

RA. percent                             Avg 
Min 

No of Spec  (No  of Heats) 2           (1) 3           (1) 2           (1) 

E. GN/m2(106p«)                  Avg 
Mm 

No  of Spec  (No  of Heats) 

112.4   (16.3) 
111.0   (16.1) 
2           (1) 

123.4   (17.9) 
117,9   (17.1) 
3           (1) 

PoisKin's Ratio 0.350 0.340 0.340 

Work Ha^dening Coef 

NTS. MN/r^ (ksi)                    Avg 
Kf =                                        Mm 
No  of Spe(.   (No  of Heats) 

NTS. MN/m2 (ksi)                   Avg 
K, -                                        M.n 
No  ol Spec  IN.,  of Heats) 

-?;»   < 
Refari >>S024. 58060. 84318 

9.2.2-3.1 (11/76) 
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TABLE 9.2.2 ME3.2 
Ti-5AI2.5SnlELI) 

ShaM Weld Mstal 

Alloy Designation: 

Spacif knion: 
Form: 
Thicfcnea, cm (in.)- 
Condition: 

Ti-5AI 2.SSN (ELI)(Wald Matal) 

Shwt TIG wnldad. no filler 
0.100 to 0.319 (0.040 to 0.12S) 
Annealed 

o 
Tettiiq Temperature. K (F) 297 (75) 77        (-320) 20         (-423) 

Tension, Longitudinal 

852       (123.6) 

805       (116.8) 
37.3     (5.41) 

1338    (194.1) 

1305    (189.3) 
25.2     (3.66) 

1612    (233.8) 

1593    (231.0) 
TUS. MN/m2 (ksi)                    Avg 

M,n 
Sid  Deviation 

TVS. MN/m2 (ksi)                    Avg 
Mm 

Sid   Deviation 

767       (111.2) 
731       (106.0) 
22.5     (3.27) 

1241    (180) 
1227    (178) 
12.4     (1.80) 

1457    (211.3) 
1420    (206.0) 

Elong, percent                          Avg 
Mm 

16.1 
16.1 

5.2 
5.2 

RA, percent                              Avg 
Mm 

No  of Spec   (No  of Heats) 

44.0 
44.0 

9          (2) 

13,0 
13.0 

9           (2) 6           (1) 

E. GN/mZ (106 psi)                 Avg 
Mm 

No  of Spec. (No, of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN,'m2 (ksi)                    Avg 
Kt =   6                                  Mm 
No, of Spec   (No  of Hiats) 

896      (130) 
896      (130) 
3          (1) 

1372     (199) 
1372    (199) 
3           (1) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Mm 
No  of Spec  (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std, Deviation 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std   Dev.ation 

Ftong, percent                          Avg 
Mm 

RA, peroent                             Avg 
Mm 

No of Spec  (No  of Heats) 

E, GN/m2(106psi(                 Avg 
Mm 

No of Spec, (No of Heats) 

PoisKin's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kx'                                        Mm 
No, of Spec  (No of Heafs) 

NTS. MN/m2 (ksi)                   Avg 
K,«                                        Mm 
l^to. of Spec  (No of Heats) 

R«1eraiv-ji:     77998,81726 

(      ) 

7a.' 
9.2.2 3.2/11/76) 
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AHov Designotion:      Ti 5AI 2,5Sn (ELI) 

TABLE 9.2.2 ME4 

Specification: 
Form: Sheet 
Thickness, cm (in): 0.320 to 0.634 (0.126 to 0.249) 
Condition: Annealed 

o 

i) 

Testing Temperature. K (F) 297 (75) 77         (320) 20         (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                     Avg 

Mir. 
Std   Deviiilion 

807 (117) 
(IM! 

1317    (191) 
1289     (187) 

1519    (220) 
1/1:M     (208) 

TVS, MN/in2 (ksi)                    Avg 

Mm 
SUI   Ut.'vktiiod 

764 
;b8 

(Ill) 
(110) 

1241     (180) 
122/     (178) 

1459    (212) 
1420    (2()(i) 

Elong, percent                            Avg 
Mm 

16.5 
lb 

15.6 
12 

5.7 
4 

RA. percent                             Avg 

Mm 
N^. ot Spc,^  (No, of H..,iis) b (2) 7        W 8       (■I) 

E, GN/m2(106psi)                  Avg 

Mm 
No, ot Sp«:   (No  ol Dials) 

110 
no 
2 

(16.0) 
(HiO) 

11) 

121       (17.6) 
■20       (W-l) 

2         (1) 

P->isson's Ratio 0.33 0.36 0.42 

Work  Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K| =                                               Min 
No   ol .Spci    (No   of Kftit.s) 

mS, MN/m2 (ksi)                    Avg 
Kj =                                           Mm 
No of Spw;  (No ol Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mirl 

Std   Devotion 

798 
/93 

(116) 
(llbl 

1280    (186) 
1280     (186) 

1419    (206) 
1400    (203) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std, D<>vidtion 

779 
779 

(113) 
(ii:ii 

1227     (178) 
1227     (1/8) 

1391     (202) 
13//     (200) 

Eking, percent                          Avg 
Mm 

17 
1/ 

15 
If) 

RA, percent                                Avg 
Mm 

No  of Spec  (No. of He.us) 2 (11 2       d' 2        (1) 

E, GN/m2 (IflCpsi)                  Avg 
Mm 

No  ot Spec, (No  of t^Uats) 

108 
108 

(15.7) 
(If) /) 

(1) 

128      (18.6) 
126       (18 3) 

2         (1) 

Poisson's Ratio 

IWork Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                           Min 
No  of SfKs:  (No  of Heats) 

MTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No  of .Spec  (No  of Hrats) 7 i} ■< 

\ 

Rsfarencm:   66218, 84318, 84320, 86296 
9.2.2-4 (11^4) 
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Ti-5AI 2.5Sn (ELI) 
Sheet 

TABLE 9.2.2 ME5 

Alloy Designation:      Ti-SAI-2.5Sn (ELI) 

Specification: 
Forni: Sheet 
Thickness, cm (in.): 0.320 to 0.634 (0.126 to 0.249) 
Condition: Annealed 

.J 

Testing Temperature, K (F) 297 J76L 20        1-423) 

Compression, Longitudinal 

CYS, MN/m2 (ksi) Avg 

Nu of Spec. (No of Halts) 

Ec,GN/m2(106psi) 

No. of Spec. (No of Heals) 

Compfession, Transverse 

Avg 
fVlm 

CYS, MN/m2 (ksi) Avg 
Mm 

No  of Spec   (No ot Hejts) 

Ec,GN/ni2(106psi) Avg 
Mm 

No  ot Spec. (No. of Heats) 

Shearia) 

SUS, MN/m2 (ksi) Avg 
Miri 

No. ot Spec. (No o Heatsl 

G,GN/m2(106psi) Avg 
Mm 

No  of Spec. (No. o Heals) 

Impact, Charpy V 

Long., Nm(ft lb) Avg 
Mm 

No  of Spec. (No o Heats) 

Trans., Nm(ft lb) Avg 
Mm 

No  of Spec. (No of Heats) 

Fracture Toughness""' 

K|c MN/m3'2(|niy ,„.) fi.vg 
Mm 

Orientation 

No. of Spec. (No. of Heats) 

K|E, MN/m3'2(ksi/in.) Avg 
(From PTSC 3pec.)(t.       S )Mm 
No. of Spec. (No of Heats) 

References: 84320 

56.9     (52.1) 
hi 8      ('/'.i; 

3        (1) 

(a)    Indicate specimen design and orientatkMi for shear specimens: 
(bl    if J:c;ite specimen design for K),. data: 

7i:: 
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o 
Alloy OesignMnn: 

Specificat'in: 
Form: 
Thickness, cm (in.): 
Condition: 

TABLE 9.2,2*IE5.1 
Ti 5AI 2.5Sn(ELI) 
Sttmt WeM Maul 

Ti-SAI 2.5SN(ELI) (WM IMetal) 

SIMM TIG vwlded. ■ i-5AI 2.5Sn filler 
0.320 to 0.634 (0.126 to 0.249) 
AiuM*lad 

n 

*# 

Testing Temperature, K (F) 297 (75) 77         (-320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 ikti)                   .'wg 

Min 
Sid   f>,'vi<)((or» 

TYS. MN/m2 (ksi)                    A»g 

SKI   Devidiion 

Etong, percent                          Avg 
Mm 

RA, percent                              Avg 
Mm 

No  ot Spec  (No  of Heals> 

E, GN/m2(106psi)                  Avg 
Mm 

No  ot Spec   (No. ot HtsatsI 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Min 
No  of Spoc (No  of HfMts) 

NTS, IV)N/m2 (ksi)                    Avg 
K^ =                                        Min 
No of Spec  (No ot Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mir, 

Std  Deviation 

807       (117.1) 
804       (116.6) 

1277     (185.2) 
1277     (185.21 

1414    (205.1) 
1393    (202.11 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

764       (110.8) 
764       (110.8) 

1215    (176.3) 
1215    (1763) 

Etong, percent                          Avg 
Mm 

11.5 
11.0 

11.0 
10.0 

RA, percent                                Avg 
Mm 

No  of Spec   (No. of Heats) 

39 
37 

2           (1) 

22 
20 

2           (1) 

2' 
21 

2           (1) 

E, GN/m2 (106 p»i)                 Avg 
Mm 

No of Spec  (No. of Heats) 

126       (18.3) 
123       (17.9) 
7           (1) 

130       (18.8) 
128       (18.6) 
2           (11 

Poisson's Ratio 0270 0.260 0.250 

Work Hardening Coef 

NTS, MN/m^ (ksi)                    Avg 
K, '                                      Mm 
No  o' Sjwc  (No. of Heats) 

hfTS, MN/m2 (kit)                   Avg 
K, -                                      Min 
No of Spec. (No of Heats) 

7'- .< 
References: 84313 

9.2.2-5.1(11/76) 
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TABLE 9.2.2ME6 

Ti5AI2.5Sn(ELI) 
Plate 

Alloy Designation:      Ti-5AI-2.5Sn (ELI) 

Specification: 
Form: Plate 
Thidtnea. cm (in.): 0.635 to 1.269 (0.250 to 0.499) 
Condition: Annealed 

o 
Testing Temperature, " (F) 297       (75) 195       (108) 77         (320) 20         (-423) 

Tension. Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

820      (118.9) 
789      (114.5) 

910      (132) 1280    (185.6) 
1220    (177) 

1506    (218.4) 
1441     (209) 

TVS. MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

754      (109.4) 
68E       (100) 

869       (126) 1199    (174) 
1175    (170.5) 
31.8     (4.62) 

1375    (199.4) 
1344    (195) 
41.9     (6.08) 

Elong. percent                          Avg 
Mm 

18.7 
14 

24 12.4 
8 

8.1 
5 

RA, percent                              Avg 
Min 

^ J- of Spec   (No. of Heals) 7           (4) (1) 7          (4) 7          (4) 

E. GN/m2 (106 psi)                 Avg 
Mm 

No. of Spec- (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 0.076 0.058 

NTS, MN/m2 (ksi)                    Avg 
Kt =                                            Mm 
No. of Spec   (No. of Heats) 

NTS. MN/m2 (ksi)                    Avg 
K, =                                        Mm 
No. of Spec. (No  of Heats) 

Tension, Transverse 

TUS. MN/ni- (ksi)                   Avg 
Mm 

Std. Deviation 

809       (117) 
786       (114) 

912       (132) 
903       (131) 

1261     (133) 
1251     (181) 

1473    (214) 
1400     (203) 

TYS, MN/m2 (ksi)                    Avg 
Mifi 

Std  Deviation 

740       (107) 
706       (102) 

884       (128) 
869       1126) 

1203    (174) 1310   (190) 
1248   (181) 

Ek>ng. percent                           Avg 
Mm 

21.3 
lb.5 

21.8 
21.3 

23.4 
22.7 

21.4 
17.1 

RA. percent                             Avg 
Min 

No. of Spec  (No  of Heals) 3         (2) 2         (1) 8           (2) 6          (3) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 0.063 0.037 

H!S. •IN/m2 (ksi)                    Avg 
K, =                                           Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No of i^oec (No of Heal'.) 

Refarancas: 56756, 64969, 79616, 80996, B4321,96685 
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O 

Ti 5AI 2.5Sn (ELI) 
Plate 

o 
TABLE 9.2.2 ME? 

Altoy Dwignation:      Ti f Al 2.5Sn (ELI) 

Specification: MIL-T-9046 C, Cla» 3 
Fonn: Plate 
Thickness, cm (in.I: 0.635 to 1.269 (0.250 to 0.499) 
Condition; Annealed 

Testing Temperature, K (F) 

Compfession, Longitudinal 

CYS, MN/m2 (ksi) Avg 
Mm 

No  ol Sptic   (.Mo  of Huns) 

£c,GN/m2(106psi) 

No  ot Spet;   (No. of Heats) 

Compression, Transverse 

CYS, MN/m2 (ksi) 

No  of Spec   (No. ot l-ior-Is) 

Ec, GN/m2(106psi) 

Avg 

Avg 
Mm 

Avg 
Mill 

No  of Spec   'No. o( Heats) 

Shear I al 

.«' IS, MN/m2 (ksi) Avg 
Tfafisvt;rst SpuLiriiuns Min 

No. of Spec. (No  ol Hca s) 

G, GN/m2(106psi) 

No. of Spec   (No. of Heats) 

Impact, Charpy V 

Long., Nm(rtlb) 

Avg 
Min 

Avg 
Mid 

Avg 
Min 

Avg 
Mm 

297 (75) 

594 

4 

(86.1) 

(1) 

No  of Spec   (No  ot Heats 

Trans., Nm(ft-lb) 

No   ;i( Spec   (No  of H^yI.s) 

Fracture Toughness!^! 

K|cMN/m3/2(ksi7in.) 

Orientation:      - 
No of Spec  (No of Heats) 

K|E. MN/m3/2(i„jjin) .Xvg 

(F lom PTSC spec )(      -     )Min 
No  of S()ec  (No  of Heats) 

Reterences:    65182 

(a|    Indicate specimen design and orientatkin for shear specimens:    0.394 cm ,0.155 in.) diameter 
(b)    Indicate specimen design for K|^ data: 

195       (108) 

758       (110) 

4 (f) 

77 (■320) 

979       (142) 

4 (1) 

20 (423) 

903       (131) 

4 (1) 

9.2.2 7(11/74) ?.:..< 
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Alloy Oesigniition: 

Spacification: 

Fonn: 

Thickness  cm (in.i; 
Condition' 

TABLE P.2.2-ME7.1 
Ti 5AI 2.SSn|ELI) 
Plata Wald Metal 

Ti-5Ai 2.5SN(ELI)(Weld Metal) 

Plata-TIG welded, no filler 
0.635 to 1.269 (0.250 to 0.499) 
Annealed 

o 
Testing Temperature. K (F) 

Tension, Longitudinal 

TUS. MN/m2 (ksi) 

Std Devjalion 

TYS, MN/m2 (ksi) 

Std. Deviat:cn 

Elong, percent 

RA, percent 

No  of Spec. (No. ot Heats) 

E, GN/m2 (106 pji) 

No of Spec. (No of HeatsI 

Poisson i Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi) Avg 
Ki = Min 
No. of Spec. (No. of Heats) 

NTS, MN/ni2 (ksi) Avg 
K{ = Mm 
No. of Spec  (No of Meats) 

Avg 
f\<1jn 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Tension, Transverse 

TUS, MN/m2 (ksi) 

Std Deviation 

TYS, MN/m2 (ksi) 

Std. Deviation 

Etong, percent 

RA, percent 

No. of Spec  (No. of HratsI 

E, GN/m2(106pii) 

No of Spec. (No of Heats) 

PoiMon's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi) Avg 
Kj » Min 
No. of Spec  (No of Heats) 

NTS, MN/m2 (ksi) Avg 
K^ " Mm 
No. of Spec  (No of Heats) 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

297 (75) 

References: 76«55, 84321 

70 J< 

869 

869 

807 

807 

(126) 

(126) 

(117) 

(117) 

11.0 

11.C 

(1) 

77 (320) 

1324    (19-') 

1324    (192) 

1269    (184) 

1269    (184) 

9.0 
9.0 

(1) 

20 (-423) 

1551     (225.0) 

1529    (221.8) 

1406    (204) 

1406    (204) 

7.4 

6.2 

24.6 

21.1 
3 (2) 

9.2.27.1 (11/76) 
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TABLE 9.2.r-f<IE8 

Alloy Dnigruition:      Ti 5AI-2.5iin (Ei.l) 

Specifitt:ion: 
Foftn; ?lat8 
Thickness, cm (in): 1.270 to 2.540 (0.500 to 1.000) 
Condition: Aniwaled 

Ti 5AI 2.5Sn(ELI) 
PIsta 

Testing Temperature, K (F) 297       (75) 195       (108) 77         (320) 20         (423) 

Tension, Longitudinal 

765       (111) 
745       (108) 

905       (131) 
889       (1291 

1247     (180.8) 
1213     (176) 

1438    (208.5) 
1386    (201) 

TUS. MN/m2 (ksi)                   Avg 

Miri 
Std  Oevialion 

TVS. MN/m2 (ksi)                    Avg 

Mm 
Sid  Deviation 

702      (101.8) 
683       (99) 

859      (124) 
yb4       (124) 

1204    (174.7) 
1176     (170.6) 
12         (1.76) 

1389   (201.5) 
1289   (187) 
46        (6.68) 

Elong, -'ercent                            A»g 
Mm 

32.8 
14.0 

22.4 
22.2 

26.0 
8.0 

17.0 
3.0 

RA. perosnt                              Avg 
Mm 

No  ol .Spec  INo. of H&iis) 

43.2 
4? G 

5           (3) 

40.4 
:«; 

2        ID 

35.8 

5           (3) 

31.6 
31.2 

5         (3) 

E, GN/m2(106psi)                  Avg 
Mm 

No. of Spa:   (No     i Healsl 

Poisson's Ratio 

Work iHardening Coef 0.067 0.049 o.oeo 

NTS, MN/m2 (ksi)                    Avg 
K| =                                        Min 
No. o( Spec  (No. of Haiis) 

NTS, MN/m2   xsi)                    Avg 
K, =                                            Mm 
No. of Spec. (No of Heals) 

Tension, Transvarse 

TUS, MN/rr.2 (ksi)                   Avg 
Mm 

Std. Deviation 

776      (112) 
/76       1112) 

906       ,131) 
HH/       1129) 

1234    (179) 
12»     IW8) 

1542    (224) 
1613    (219) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Stci   Deviation 

696       (101) 
696     lion 

855       (124) 1203   (174.5) 
lift)     11691 

13.4    (195) 

1420    (206) 
1400    (203) 
21.5      (3.12) 

Ek>ng, percent                          Avg 
Mm 

24.6 
23 1 

20.6 
20 

21.4 
20 

17.8 

RA, percent                                Avj 
Mm 

No  o! Spec  (No, of Heats) 

42.8 
41 9 

?          (11 

39.6 
;« 7 

2         (11 

36.8 
36 ',> 

13         (21 

31.5 
.il 2 

15         (2) 

E. GN/m2(106psi)                 Avg 
Mm 

No  of Spec   INo  of He.ats) 

Poitson's Ratio 

Work Hardening Coef 0.062 0.064 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Min 
No  of Spec   'iNo. of Heats) 

NTS, MN/m2 (kti)                    Avg 
K, -                                        .Mm 
No of Spec  INo of HeatsI 

Refe'ences:   64969 84321,91793.96635 
9.2.2 8 (11/76) 71 
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TABLE 9.2.2 ME8.1 
Ti5AI2.5Sn(ELI) 
Plate Weld M.'tal 

Alloy Daignation: Ti-5AI 2.5Sn(ELI)(Weld Metal) 

Specification: 
rorn- 
Thickness, cm (in.): 
Condition: 

Plate^TIG welded, no filler 
1.270 to 2.540 (0.500 to 1.000) 
Tested as twelded 

o 
Testing Temperature. K (F) 297 (75) 77        (320) 20        (^23) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 

Min 
Std  Deviation 

809      (117.3) 

809       (117.3) 

1158    (168.0) 

1149    (166.7) 

1481    (214.8) 

1481     (214.8) 

TYS. MN/m2 (ksi)                    Avg 
Min 

Sid  Deviation 

717       (104) 

717       (104) 

1027    (149) 

993       (144) 

Etong, percent                          Avg 
Mm 

15.8 

15.8 

12.1 
12.0 

8.0 

8.0 

RA, percent                                Avg 
Mm 

No  ot Spec   INo. of Heats) 

16.3 
16.3 

1            (1) 

17.4 
17.4 

2           (1) 

32.4 
32.4 

1            (1) 

E, GN/m2 (loGpsi)                 Avg 
Mm 

No  of Spec  (No. ot Heatb) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                         Mm 
No  of Spec. (No  of t-(eats) 

NTS, MN./m2 (ksi)                    Avg 
Kt =                                        Mm 
No. of Spec  (No of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std.   deviation 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

Etong, percent                          Avg 
Mm 

RA. percent                             Avg 
Min 

No. of Spec  (No  of Heats) 

E. GN/m2 (106 psi)                 Avg 
Mm 

No of Sr"-  (No of Heats) 

Poitton's Ratio 

Woik Hardening Coef 

NTS, MN/m2 (k,i)                    Avg 

K^ =                                            Mm 
No  of Spec. (No  nf Heats) 

MTS, MN/m2 (ksi)                   Avfi 
K, =                                        Mm 
No of Spec  (No ot Heats) 

Rftarencei:   >646S 

' 

i   ) 

71 9.2JI^.1 (11^6) 
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Ti 5AI 2.5Sn (ELI) 
BM 

TABLE 32.2 ME9 

•V> 

U 

Alloy Oosignation:      Ti 5AI 2 5Sn (ELI) 

Specification: 
Form; 
Diamete- 
Conditioii: 

Bar 
Up to 2.54 cm (1.000 in.) 
Annealed 

Testing Temperature. K (F) 297       (75) 77         (320) 20         (-4231 17         (^30) 4           (-452) 

Tension, Longitudinal 

TUS, MN/m2 (k$i)                    Avg 
Mir, 

Stcl  Oevidtiofi 

878      (127) 
B14       (118) 
30 I    (4 :m 

1376    (200) 
131/     (I'll) 
b/ 1      l(i 3/) 

1531     (222) 
lb03    {Z18I 

1575   (228.4) 
1538   (223) 
336     (4.88) 

1476    (214) 

1 VS. MN/m2 (ksi)                    Avg 
Mici 

*^'.d  Devi.Jtion 

814      (118) 
r/     (104) 
37 1      (b 38) 

1260    (183) 
lOOfi     (Ib'J) 
rm     (18GI 

1455    (211) 
142/     CO 7) 

1477   (214.2) 
1400   (203) 
61.:'    (7.5) 

1413    (205) 

Elong, percent                           Avg 
Min 

15.8 
]2 

12.2 
8 

5.7 
3 

9.7 

RA, percent                                Avg 
Min 

No  o( Sp«:. (No  oi Hfiiisl 

42.2 
:« 

14         (4) 9        (,)) 3       (1) 

32.3 
3? 

10         (2) ■ i       (1) 

E, GN/m2(106ps,)                  Avg 

Mm 
No  ot Sp«;  (No  ot Heats) 

119      (17.3) 

3         (I) 

126       (18.3) 

3          HI 

129       (18.7) 

3         (U 

Poisson's Ratio 0289 0.287 0.287 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, = 6.4                                 Mir, 
No. of Sp«!c. (No. of Heats) 

1058    (153) 
1000    (145) 

b        (1) 

1842    (267) 
1800    (261) 

b       (1) 

NTS, l«N/m2 (ksi;                     Avg 
K, =                                            Mm 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, VN/m2 (ksi)                    Avg 
M.n 

Std   DevDtiof, 

TVS, IVIN/m2 (ksi)                     Avg 
Min 

Slcl   Deviation 

Ek>ng, percent                          Avg 
Mm 

RA, percent                                Avg 
Mm 

No  ot Spei.   (No. of Hfidts) 

E. GN/m2 (10^ psi)                  Avg 
Mm 

No of Spec  (No of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 

t^ of S(>ec  INo. of Hrats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No  of .Spe<:   (No  of Heals) n» > 

Refwancn: 64373, 83417. 89543 
9.2.2 9 (11^6) 

■iiiMrtTiiiiiiiiiiiii  I J 

http://www.abbottaerospace.com/technical-library


mmmmfmxmmifif 

1 
TABLE 9.2.2 MEIO 

Alloy Desi^iation: Ti 5A1 2.5Sn (ELI) 

Specification: 
Form: Bar 
Thickness, cm (in.): Up to 2.54 rm (1000 in.) 
Condition: AnneaM 

Testing Temperature, K (F) 297 (75) 

Fatigue, Axial Loading, Surface Finish 32 rms 

SN at 105 cycles, MN/m2(ksi) 
Loading frequency 28 Hz 
with R = 0   and Kt = 1 
No ol S N CiHvis (No ot Hoatsl 

Ratio SN/TUS at 10^ cycles 

Sfj at 106 cycles, MN/m2(ksi) 
Loading frequency    28   Hz 
with R =0    and K^ = 1 
No ol S N Curvi^s (No ol Hells) 

Ratio SM/TUS at 10^ cycles 

SN at 10^ cycles, MN/m2(ksi) 
Loading frequency 28 Hz 
with R = 0   and K, = 1 
No  o( S N Curves (No ol Hedls) 

Ratio S|g/TUS at 10^ cycles 

Fatigue, Flexural Loading 

SN at 105 cycles, MN/m2(ksi) 
Loading frequency Hz 
vitK R =      and Kj = 
No  of S N Curves (No. ol tiecils) 

Ratio S(g/TUS at 10^ cycles 

SM at 10^ cycles, MN/m2(ksi) 
Loading frequency Hz 
with R =      and Kj = 
No  of S-N Curves (Nt   of heats) 

Ratio S|M/TUS at IQB cycles 

SN at 10^ cycles, MN/m2(ksi) 
Leading frequency Hz 
with R -       and Kj = 
No ol S N Curves (No of Hrats) 

Ratio STATUS at 10^ cycles 

References:   83417 

807 (1171 

1 (II 

0.92 

7b8 

1 

0,87 

(110) 

(1) 

717 (104) 

(1) 

0.82 

D 

77 (320) 

1207     (175) 

1        (I) 

0.91 

986       (143) 

1 (1) 

0.74 

882       (128) 

I (1) 

0.66 

20        (-4231 

1076    (156) 

1        (II 

0.70 

924       (134) 

1 (II 

0.60 

7J  . 

9.2.2 10 (11/74) 
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AHoy Designation:      Ti 6AI4V (ELII 

Specification: 
Form: Sheet 
Thickness, cm (in): Up to 0.099 (0.039) 
Condition: Annealed 

TABLE 9.3.1ME1 

■■*S 

Ti-«AI-4V (ELI) 
ShaM 

o 

Testing Temperature, K (F) 297 (75) 195 (108) 77 (320) 20 (423) 

Tension, Longitudinal 

TUS. MN/m2 (ksi)                    Avg 
Min 

Sid  Deviiilion 

958 

54 

(139) 
(124) 

(7.85) 

1165 
1131 

(169) 
(1(i4) 

1489 
1351 
6/ 

(216) 
(196) 
(9.73) 

1744 
1531 
91 

(253) 
(222) 
(13.2) 

TYS, MN/m2 (ksi)                    Avg 

Sid   Dovidliun 

889 
ti?/ 
49 

(129) 
(120) 

(7.07» 

1118 
1117 

(162) 
(162) 

1393 
120/ 
114 

(202) 
(1/bl 
(16.47! 

1682 
1462 
79 

(244) 
(212) 
(11.40) 

Elong, percent                            Avg 
Mm 

12.14 
10 

10.5 
/ 

10.75 
b 

6.20 
1 

RA, percent                                Avg 
Min 

No  of Spec:   (No  of He.i!s) t (3) b (1) 13 (3) 14 (4) 

E, GN/m2(106psi)                  Avg 
Mm 

No  ot Spec   (No. ot Heat'.l 

110 
109 
5 

(16.0) 
(lb 81 

(1) 

115 
m 
b 

(16.7) 
(16 U 
(1) 

119 
114 

b 

(17.3) 
(16.5) 
l\) 

132 
)28 
b 

(19.1) 
(Ut6) 

(1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, =  6.3                                Min 
No, of SfWt   (No  of Hcais) 

1131 
1020 
7 

(164) 
(148) 
(2) 

1291 
1248 

b 

<187) 
(181) 

(1) 

1517 
1462 
7 

(220) 
(2)2) 
(21 

1689 
1386 
7 

(245) 
(201) 
(2) 

NTS, MN/m^ (ksi)                    Avg 
K, =   19                                  Mm 
N(->  (if Spec   (No. of Ht'ats) 

945 
869 

fa 

(137) 
(1 :>b) 

(1) 

814 
724 

b 

(118) 
(10b) 
(1) 

889 
807 

b 

(129) 
(117) 
(1) 

855 
807 

6 

(124) 
(11/) 
(1) 

Tension, Transverse 

TUS, IV1N/m2 (ksi)                    Avg 
Miri 

Std. Deviation 

912 
814 

(132) 
(118) 

1129 
1123 

(164) 
(1631 

1472 
13/9 

(214) 
(200) 

1763 
1627 

100 

(256) 
(236) 
(14 bl 

TYS, VN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

857 
800 

(124) 
(1161 

1064 
10b4 

(154) 
(1b3) 

1428 
'.331 

(207) 
(193! 

1715 
16)3 

(249) 
(2341 

Elong, percent                         Avg 
Mm 

13.1 
12 b 

13.7 
12 b 

12.6 
7.5 

6.1 

RA, percent                                Avg 
Mm 

No. of Spec   (No. of Heats) ; (2) b (1) / (2) 9 (2) 

E, GN/m2(106p$i)                  Avg 
Min 

(>Jo  of Spec  (No  of Heats) 

108 
10!) 

b 

(15.7) 
(163) 

111 
109 
b 

(16.1) 
(168) 

(I) 

118 
114 
b 

(17.2) 
(16 bl 
(1) 

131 
126 
b 

(19.1) 
(18 3) 

(1) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, = 6.3                                  Mm 
No. of Spec   (No. of Hrats) 

1094 
1087 

b 

(159) 
(Ib/I 

(1) 

1247 
1241 

b 

(181) 
(1801 

(1) 

1488 
l.if)3 

b 

(216) 
(202) 
(1) 

1845 
1813 

b 

(268) 
(2631 

(1) 

NTS, MN/m2 (ksi)                    Avg 
K, ' 19                                   Mm 
No of Spec  (No of Heats) 

841 
/8b 
b 

(122) 
1114) 

(1) 

809 
80/ 

b 

(117) 
(11/) 

(1) 

locn 
9/9 

b 

(145) 
(142) 
(11 

793 
/4b 

!) 

(115) 
(108) 
(1) 

Refarancn:  47125,51527,90185 
9.3.1 1  (1 /76) 
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TABLE 9.3.1 ME2 
Ti^AI4ViEL!) 
Sheet 

Alioy Detignation:      Ti 6AMV (ELI) 

Specification: 
Form; ''•'eet 
Thickness, cm (in): 0.100 to 0.319 (0.040 to 0.125) 
Condition: Annealed 

Testing Temperature, K (F) 297       (75) 195       (108) 122       (240) 77        (-320) 20         (^23) 

Tension. Longitudinal 

TUS, MN/!i,2 (ksi)                    Avg 

Mm 
Sl(l  OevuiliDfi 

958    (138.9) 
896    (130) 
40.7   (5.9) 

1144 (165.9) 
1107 (160.5) 

1324    (192) 1506 (218.5) 
1482  (215) 
12       (1.72) 

1779 (258) 
1717 (249) 
34.4   (4.99) 

TVS. MN/m2 (ksi)                    Avg 
Mir. 

Sid   Devk)tK)n 

889    (128.9) 
841     (122) 
35       (5.09) 

1082 (157) 
1053  (152.8) 

1448 (210) 
1393  (202) 
34       (4.97) 

1717 (249) 
1048    (73^)) 
41.4   (6 0) 

Elong, percent                          Avg 
Mm 

11.28 
7 

8.17 
2.5 

8 9.50 
? 

2.98 
1.7 

RA, percent                                Avg 
Min 

No uf Spec  (No of Hans) 9         (51 6         (4) (I) 10      (6) 9         (4) 

E. GN/m2 (106 psi)                  Avg 
Win 

No  of Sp«:. (No. ot H.sits) 

112.4(16.3) 
108.9(15.8) 
2         (1) 

113    (16.4) 
112.4(16.3) 
2         (1) 

122    (17.7) 
119    (17.3) 

3        'D 

124    (18.0) 
n8.u(17 2) 
3         (1) 

Poisson's Ratio 0.21 0.24 0.20 0.18 

Woik Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
Kj = 6.3                                 Mifi 
No  of SfH-'c   (No  of Merits) 

1105 (160.3) 
1082  (157) 
6         (3) 

1151   (167) 
1131   (164) 
3         (2) 

■"400 (203) 
1248  (181) 
6         13) 

1303 (189) 
1117  (162) 
6         (3) 

NTS. MN/m2 (ksi)                   Av; 
K, = 10-11.2                       Mm 
No of Spf.'c  (No of Heats) 

1048    (152) 

(1) 

1138    (165) 

(1) 

1202    (177) 

(1) 

1193    (173) 

(1) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avn 
Mm 

Std  Deviation 

1004  (145.6) 
938    (136) 

1198  (1/-..7) 
1158     068) 

1522 (220.7) 
1475 (214) 

1735  (251.6) 
1599 (232) 

TVS. MN/m2 ;ksi)                    Avg 
Min 

SliJ   Deviation 

944    (137) 
882    (128) 

1149  (166.6) 
i)o;i   iitioi 

U91   (216.3) 
1418  (210) 

1682  (244) 
1586  (230) 

Elong, percent                          Avg 
Ml,, 

12.7 
10 

10.9 
10 

10 
5 

1.94 
1 

RA. percent                                Avg 
Mm 

No. of Spec  (No, of Hoats) 5         (2) 5         (3) 7         (3) 7         (3) 

E. GN/m2 (10* psi)                  Avg 
Min 

No of Spec  (No of Heats) 

112     (16.3) 
109.6(15.9) 
2         (1) 

116    116.8) 
113     (164) 
3         (1) 

133    (19.3) 
120    (17.4) 

r'      (1) 

134    (19.4) 
127    (1R.4) 
3         (1) 

Poisson's Ratio 0.27 0.25 0.24 0.20 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, = 6.3                                  Mm 
No  of o|)e';   (No. of Heats) 

1166    (169) 
1158   (168) 
4          (2) 

1273  (184.7 
1248  (181) 
3         (2) 

1389 (201.5) 
1255 (182) 
4         (2) 

1255  (182) 
1158  (168) 
4         (2) 

NTS, MN/ir.2 (ksi)                   Avg 
K, =■                                         Mm 
No  o' Spec   (No  of Heats) 

R«faranc«:   40128,47334,49225.39800.90185 

7;;; < 

U 
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TABLE 9.3.1 *1E2.1 
Ti6AI-4V(ELI) 

SheatWeld Metal 

O 
Alloy OesHination: Ti 6AI 4V(ELI) (WeM Metal) 

Specification: 
Form: 
Thickness, cm (in.); 
Condition: 

Sheet TIG welded, Ti^AMV filler 
0.100 to 0.319 (0.040 to 0.125) 
Soltuion treated and aged (1660 F/5 min. WQ; 1000 F/4 hours, AC) 

(     ) 

Testing Temperature. K (F) 297 (75) 77         (320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Awg 

Mm 
Sid   D«vi,Hi(Hi 

1027    (149) 
1020    (148) 

1615    (234.3) 
1598    (231.8) 

1898    (275.3) 
1850    (268.3) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Sid   Dov 1.^1 ion 

Elong, percent                           Avg 
Mirk 

RA. percent                              Avg 
Mm 

No   o( Spct, iiN.). 1)1 HK.)IS) 3           (2) 4          (2) 4           (2) 

E, GN/m2(106psi)                  Avg 
Mm 

No   ot Spec    ;NO   of Hfdis) 

Poisson's Ratio 

Woric Hardening Coef 

NTS, MN/m'<^ (ksi)                    Avg 
Kf =                                        Mm 
No  of Sp«!(:   (No. ol ricilsi 

NTS. MN/m2 (ksi)                    Avg 
Kt =                                            Mm 
No  of Spec. (No  of HeatsI 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Dcvidtion 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Sid   Uevialiof) 

Etong, percent                          Avg 
Mri 

RA, percent                                Avg 
Mm 

No of Spec  (No, of Heats) 

E, GN/m2 ^^(fi psi)                  Avg 
Mifi 

No  of Spec. (No  of H"atsl 

Poiswn's Ratio 

Work Hvdening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No of Spec  (No. ot f-feats) 

NTS. MN/mZ (ksi)                    Avg 
K, =                                         Mn 
r^ of Spec  (No ol      --ts) 

References: 56753.58024 7J  .< 
9.3.1 2.1 (11/76) 
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TABLE 9.3.1ME3 

Ti-6AI-4V (E! "l 

Alloy OnivMtiofi:      Ti 6AMV (ELI) 

Specification: 
Form: PI**" 
Thickr.Cii, cni (in): 0.635 to 1.269 (0.250 to 0.499) 
Condition: Annealed 

o 
Testing Temperature, K (F) 297       (75) 77        (320) 20        (423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std   Devii'ihon 

892      (129.4) 
858      (124.5) 

1418    (205.7) 
1362    (197.6) 

1640    (237.8) 
1626    (235.8) 

TVS, MN/m2 (ksi)                    Avg 
rviin 

Std  Deviation 

841       (122) 1331     (193) 16^1     (232.2) 
1599    (232.0) 

Etong, percent                         Avg 
Min 

14.7 
14 

7.7 
6 

RA, percent                               Avg 
Iv    '1 

No  ot Spec;, (No. ot Ht'jis) 

37 
34 

■>           (2) 

17 
13 

4           (2) 

8.5 
6 

3           (2) 

E, GN/m2(106p$i)                 Avg 
Mm 

No  of Spec   (No  ot Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, IVIN/m2 (ksi)                    Avg 
K, =                                        Min 
No  of Spec, (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                           Mm 
No  of Spec   (No  ot Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Stcf   Deviation 

867       (125.8) 
862      (125.0) 

I3R3    (197.7) 
1362    (1975) 

1617    (234.6) 
1597     (231.6) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

841       (122) 1331     (193) 1575    (2.8.)) 
155i     (  •''.3) 

Ek>ng. percent                           Avg 
Mm 

15.5 
15 

6 
6 

RA, percent                             Avg 
Min 

No. ot Spec  (No  of Heals) 

44 

2           (2) 

19 

2           (2) 

9 
8 

2           (2) 

E, GN/m2 (106 psi)                 Avg 
Min 

No  of SpfiC  (No. of Heats) 

Poiann's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K^ =                                           Mm 
No  of Spec   (No  ot Heats) 

NTS, IMN/m2 (ksi)                    Avg 
K, =                                           Mm 
No  of Spec  (No  of Heats) 

o 

Rafararwat:   75531,79816,87195 
9.3.1 3 (11/76) 
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TABLE 9.3.1 ME4 

o Alloy Oesignatiun:      T. 6AI'4V (ELI) 

Specification: 
Form: Plate 
Thickness, cm (in.). 0.635 to 1.269 (0.250 to 0.499) 
Condition: Annealed 

Testing Temperature, K (F) 

Compression, Lonytudinal 

CYS. MN/m^ (ksi) Avg 
Mm 

No  ol Spec. (No  ot Heats) 

Ec,GN/m2(106psi) 

No  ol Spec   (No  ol He<jtfi) 

Compression, Transverse 

CYS, MN/m2 >si) 

Avg 
Min 

Avg 

No  of S'  :c   (No  ol Hnuts) 

Ec,GN/m   (106 psi) 

No ol Spec, (No. ot Heats) 

Shearta) 

SUS, MN/m^ (ksi) 

No. ot Spec. (No. ot Heats) 

G, GN/m2(106psi) 

No  ot Spec   (No, ot Heats) 

Impact. Charpy V 

Long., Nm(ft lb) 

Avg 
Mm 

Avg 
Mm 

Avg 
Mtfi 

Avg 
Min 

No, of Spec   (No, ol Heats) 

Trans., Nm(ftlb) 

No ot Spec  (No ot Heats) 

Fracture Toughnesst^' 

K(cMN/.Ti3/2(|<sjyjn.) 

Orientation 
No ot Sp»c, (No, ot Heats) 

'9 
Mm 

Avg 
Mm 

K|E, MN/m3'2(kjiyin.) Avg 
(From PTSC spec )((    - S )Mm 
No, of Spec, (No, of Heats) 

References:     79816 

297 

85.2 

(75) 

(78) 

(1) 

77 (320) 

77.3     (70.7) 
710     (6ti0) 

3        (1) 

20 1423) 

57.2     (52.3) 
b46     (bO,0) 

3        (1) 

la)    Indicate specimen design and orientr*k>ii (or shear specimens: 
(b)    Indicate specimen design for Kj^ data: 

7hi< 

9.3.1-4 (11/74) 

Mii»a«l—mWll I jIliMniMMhliaaMMMiMMmiMl^rti MtfMK' :j|iMIMA4UtfdillUAitfK.dyiJiitii^JikiltfliHdllHiHliM^ 

http://www.abbottaerospace.com/technical-library


Mi 

Alloy Designation: 

Spacification: 
Form: 
Thickness, cm (in): 
ConditKMi: 

TABLE 9.3.1 ME4.1 

Ti-SAMV(ELI| (Weld Metal) 

Ti*AI-4V(ELI) 
Plate Weld Metal 

Plate TIG welded. Ti 6AMV(ELI) filler 
0.635 to 1.269 (0.250 to 0.499) 
Annealed, tested as welded 

o 
Testing Temperature, K (F) 297 (75) 77        (320) 20        (-423) 

Tension, Longitudinal 

TUS. MN/m2 (ks.)                    Avg 

Mm 
Sid   Devijliof. 

994       (114.2) 

993       (144.0) 

1524    (221.0) 

1521     (220.6) 

1674    (242.8) 

1642     (238.2) 

TYS. MN/m2 (ksil                    Avg 
Mm 

Sid  Devidtion 

916      (132.9) 

909       (131.8) 

1480    (214.61 

1473     (213.7) 

Eking, percent                          Avg 
Miri 

6.7 

60 

4.3 

4.0 

RA, percem                                Avg 
Min 

No  o' GptK:   (No  ol Hiiits) 

14.7 

14 
3           (1) 

13.7 

11 
3          (1) 

13.0 

11 
3           (1) 

E. GN/m2 UO^ psi)                  Avg 
Mm 

No  of Spec  (No. ol Heats) 

Poisson's Ratio 

Wo.-V hidrdening Coef 

NTS, MN/m2 (ksi)                    Avg 
K, "                                            Min 
No  ot Spt^.   (No, of Heiits) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                            Mm 
No  ot Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std  Deviation 

TYS, MN/m2 (ksi)                   Avg 
Mm 

Sid   Deviation 

Ek)ng, percent                            Avg 
Mm 

RA, percettt                             Avg 
Mm 

No  of Spec   INo  of Heats) 

E, GN/m2 (106 pji)                  Avg 

Mm 
No of Spec  (No of Heats) 

Poision's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                    Avg 
K^ =                                        Mm 
t^. of Spec  (No of Heais) 

rfTS. MN/m2 (ksi)                   Avg 
K| =                                         Mm 
i-to of Spec. (No of Hea's) 

r 

References:      75531 

1 

( 

7).' 9.3.1A1 (11/78) 
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FIGURE 9.3.1 ME2.   FATIGUE CRACK GROWTH RATES FOR Ti 6AI 4V (ELI) ALLOY AT 
4K, 76K, 200K AND 295K ( 452F, -321F,   103F AND 73F)(94208C) 

7.v.»< 
9.3.1-9 (11/75) 
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TABLE 9.3.1 TR1 

Alloy Designation: Ti-6AMV(ELI) Alloy 

Specification: 
Form: 
Dimaraion: 
Condition: Annealed 

u 
Testing Temperature K (F) 273           (32) 100          (280) 50             (370) 20 (423) 10 (-442) 4 (-452) 

Thermal Conductivity 

Watts ml K-1 
Btu hr-1 ft-1 F-1 

No  ot Spec 
References: 96888 

1.58 

1 
(091) 

0.90 

1 
(O.W) 

0.43 

I 
(0.25) 

Thermal Expansion (Tjv^ to T) 
Longitudinal 

Percent 
Nu  ot Cpec, 

References: 

Specific Heat 

Joules kg-1 K"! 
Btu lb-1 F-1 

No  of Spec. 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft"l 

No  of Si>.\ 
References:   79561 

156x10* 
(938) 

1 

139 X 108 
(8?-j) 

1 

135 X 10-8 
(812) 

1 

133 X 

1 

10* 
'800) 

Magnetothermal H 

CorHluctivity tesia 

Watts ml K 1 
Btuhr^ ft 1 F 1 

0 1.58 
(0.91) 

0.90 
(0.52) 

0.43 
(0.25) 

Wans ml K-1 
Btu hr 1 ft 1 pi 

1 1.57 
(0.91) 

0.89 
(0.51) 

0.39 
(0.23) 

Watts ml K 1 
Btu hr 1 tt ' F 1 

4 1.56 
(0.90) 

0.87 
(0.50) 

0.38 
(0.22) 

Watts ml K ■" 
Btu hr^ ft ■> F '• 

No. Oi Spec. 
References:   96888 

8 1,56 

1 
(0.90) 

0.86 

1 
(0.50) 

0.35 

1 
(0.20) 

i 

o 

•7 c, 
9.3.1 10(11/76) 
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FIGURE 9.3.1-C1. THERMAL CONDUCTIVITY VERSUS TEMPERATURE FOR Ti-6AI-4V(ELI) 
ALLOY 
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FIGURE 9.3.1-R1.  ELECTRICAL RESISTIVITY VERSUS TEMPERATURE FOR Ti-6AI-4V(ELl) 
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TABLE 9.3.2 ME1 
Ti6AI-4V 
Sheet 

Alloy Oetignation: 

SfMicificaticn: 
Forir 
Thickness, cm (in.): 
Condition: 

Ti-6At-4V (Nominal Intarstitial Content) 

Sheet 
Up to 0.099 (0.039) 
STA 

o 

Testing Temperature, K (F) 297 (75) 195       (108) 77         (-320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                    .4vg 

btd   Oevidiion 

1151     (167) 1344.5 (195) 1737.5 (252) 1950.6 (282.9) 

TVS, MN/m2 (ksii                    Avg 1052    (152.6) 1253    (181.7) 1648    (239) 1900    (275.6) 

Std   D'?viduon 

Elong, percent                        Avg 
Mm 

7.9 5.0 5.9 2.7 

RA, percent                             Avg 
Mm 

No   c! bpec. INo. of Heats) 

32.3 21.0 15.8 

E, GN/m2(106psi)                  Avg 
Mm 

No  jt Spec. (No. of HeatsI 

114       (16.6) 116      (16.8) 125      (18.2) 123       (17.9) 

Poisson's Ratio 0.300 0.290 0.280 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kj =                                      Min 
.Mo. of Spec. (No. of heats) 

NTS, MN/m2 (ksi)                    Avg 
K, =                                        Min 
No of Spec. (No of Heats) 

Tension, Transverse 

TUS, MN/in2 (ksi)                    Avg 
Mm 

Sui  Deviation 

1169    (169.5) 1404    (203.7) 1696    (246) 1929    (279.8) 

TVS, fVIN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

1082    (157) 1303    (189) 16ia    (234.8) 1855    (269) 

Etong, percent                         Avg 
Min 

6.9 4.6 4.5 2.5 

RA, percent                             Avg 
Mm 

No of Spec  (No of Heats) 

29.9 21.4 16.9 

E, GN/m2 (ia« psi)                  Avg 
Miri 

No of Spec. (No. of Heats) 

123      (17.9) 121       (17.5) 127      (18.4) 132       (19.1) 

Poisson's Ratio 0.310 0.300 0.270 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K,"                                        Mm 
No  of Spec   (No  of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No of Spec  (No, of Heats) 

References.     64353, 89716, 89983 7<.\i''- 
9.3.2-1 (11/76) 
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nppa 

Alloy Oftiignation: 

Specification: 
Form: 
Thicknea, cm (in.): 
Condition: 

TABLE 9.3.2 ME2 
Ti-6AI4V 

Sheet Weld Metal 

Ti-6AI-4V (Weld Metal) 

O 
Sheet riG welded, Ti«AI-4V filler 
Up to 0.099 (0.0.^9) 
Post weld treatment, stress relieved in vacuum furnace at 811 K (1000 F) for 4 hours 

Testing Temperature, K (F) 297 (75) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 

Mm 
Std  Deviation 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Sid   Deviation 

Elong, percent                         Avg 
Mm 

RA, percent                             Avg 
Min 

No. of Spec. (No. ot Heats) 

E, GN/m2 (106 psi)                 Avg 
Min 

No. of Spec. (No. of Hpats) 

Poiison's Ratio 

Work Hardening Coef 

NTS, :."N,'m2 (ksi)                   Avg 
K, =                                        Mm 
No of Spec. (No. of HeatsI 

NTS, MN/m2 (ksi)                    Avg 
K. =                                        Mm 
^)o of Spec   (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Mm 

Std  Deviation 

1099    (159.4) 
1083    (157.1) 

1910    (277) 
1870    (271.2) 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

1078    (156.3) 
1054    (152.8) 

1P10    (277) 
1870    (271.2) 

Elong, percent                          Avg 
Min 

RA, percent                             Avg 
Mm 

No, of Spec. (No, of Heats) 

0.4 
0.3 

2           (1) 

0.75 
0.50 

2           (1) 

E, GN/m2(106psi)                 Avg 
Mm 

No of Spec  (No. of Heats) 

Poison's Ratio 

Work Hwdening Coef 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                        Mm 
No    jf Spec, (No  of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K^ =                                        Mm 
No  of Spec, (No  of Heats) 

u 

References:       89983 
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o 
Alloy Oaiignation: 

TA3LE 9.3.2 ME3 

Ti-fiAMV (Nominal intsrtitita! Contwit) 

Ti6AI4V 
ShMt 

Sp«cification: 
Form: 
ThicKnan, cm (in.): 
Condition: 

ShMt 
0.100 to 0.319 (0.O4O to 0.125) 
STA 

Testing Temperature, < (F) 297 (76) 195 (•108) 77 (•320) 20        (-423) 

Ttnsion, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std   Deviation 

1112    (161,3) 
938      (136.0) 
107      (15.53) 

1330 
1112 
139 

(192.9) 
(161.3) 
(20.21) 

1679 
1504 
1^-; 

(243.6) 
(218.1) 
(18.71) 

1826    (264.6) 
1468    (213.0) 
220      (31.94) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

1030    (149.4) 
876       (127.0) 
101       (14,69) 

1200 
834 
184 

(174.0) 
(121.0) 
(26.65) 

1584 
1172 
177 

(229.8) 
(170.0) 
(25.72) 

1693    (245.6) 
1296    (188.0) 
255       (37.0) 

Elong, percent                         Avg 
Min 

11.6 
5.8 

B.7 
2.5 

7.7 
3.8 

4.9 
1.0 

RA, percent                             Avg 
Mm 

No  of Spec. (No. of Heats) 

31.1 
24.5 

17         (9) 

23.5 
16.1 

9           (5) 

17.5 
10.8 

14         (7) 

25.0 
15.0 

18         (8) 

E, GN/m2(106psi)                Avg 
Min 

No. of Spec. (No. of Heats) 

112      (16.2) 
104      (15.1) 
9          (5) 

117 
114 
5 

(16.9) 
(16.6) 
(2) 

122 
121 
7 

(17.7) 
(17.5) 
(3) 

126      (18.3) 
113      (16.4) 
10        (4) 

Poisson's Ratio 0.333 0.368 

Work Hardening Cost 

NTS, MN/m2 (ksi)                   Avg 
K, =     3-3.5                     . -Mm 
No. of Spec, (No, of Heats) 

1333    (193.4) 
1296    (188.0) 
6          (2) 

1517 
1489 
3 

(220) 
(216) 
(1) 

1932 
1682 
5 

(J80.2) 
(244.0) 
(2) 

2077    (301.3) 
1773    (257.M 
6           (2) 

NTS. MN/m2 (ksi)                   Avg 
K, =     6.3                           Mm 
No. of Spec. (No. of Heats) 

1172    (170) 
1172    (170) 
2           (1) 

1444 
;35i 
2 

(209.5) 
(196.0) 
(1) 

1267     (275.6) 
11i3    (173) 
2           (1) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

1174    (170.3) 
1034    (150.0) 
65         (9.44) 

132t 
1175 

(192,3) 
(170.4) 

1679 
1489 

(243.5; 
(216.0) 

1900    (275.6) 
1668    (241.9) 

TVS, MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

1076    (156.0) 
876      (127.0) 
81.4     (11.81) 

1202 
979 

(174.4) 
(142.0) 

1586 
1337 

(230) 
(194) 

1801    (261.2) 
1656     (240.2) 

Liong, percent                         Avg 
Min 

10.5 
6.0 

6.4 
5.0 

7.6 
4.0 

3.0 
2.0 

RA, percent                             Avg 
Mm 

No of Spec  (No. of Heats) 

31.7 
22.3 

10        (5) 5 (3) 5 (3) 3           (2) 

E, GN/m2 (106 psi)                Avg 
Mm 

No of Spec. (No. of Heats) 

112       (16.3) 
104       (15.1) 
7           (3) 

114 
113 
3 

(16.6) 
(16.4) 
(I) 

119 
116 
3 

(17.3) 
(16.9) 
(1) 

125      (18.1) 

1           (1) 

PoisKin's Ratio 0.309 0.372 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =■                                        Mm 
No  of Spec. (No. of Heats) 

NTS. MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No of Spec. (No. of Heats) 

- 

References:   37146, 47311, 49048, 49088, 58024, 58060, 78652, 89983, 90172, 90185 
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Alloy Oesiyn..«ion: 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

TABLE 9.3.2-li4E4 

Ti«AI-4V (Nominal Intwttitial Contwit) (WaW Metal) 

Ti-6AI-4V 
ShMt Weld Metal 

u 
Shaet-TIG welded. Ti-6AI-4V filler 
0.100 to 0.319 (0.040 to 0.125) 
Annealed 

Testing Temperature, K (F) 

Tension, Longitudinal 

TUS, MN/m2 (ksi) 

Std Deviation 

TVS, MN/m2 (ksi) 

Std. Deviation 

Elong, percent 

RA, percent 

No  of Spec. (No. of Heats) 

E, GN/m2 (106 psi) 

No. of Spec. (No. of Heats 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi) Avg 
K, = (Vtin 
No. o! Spec. (No. of Heats) 

NTS, MN/m2 (ksi) Avg 
K, = (Vlirl 
No. of Spec. (No. of Heats) 

Tension, Transverse 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

Avg 
Mm 

TUS. MN/m2 (ksi) 

Std   Deviation 

Avg 
Mm 

TYS. MN/m2 (ksi) 

Std   Deviation 

^vg 
Mm 

Elor>g, percent Avg 
r/lin 

RA, percent                             .^vg 
Min 

No of Spec  (No. of Heats) 

E, GN/m2 (106pa) Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi) Avg 
K, - Mm 
No of Spec. (No ot Heatsi 

NTS. MN/m2 (ksi) Avg 
Kt = Mm 
No  of Spec  (No. of Heats) 

References:      58060,90185 

7;.d< 

297 (75) 

967      (140.3) 
956      (138.6) 

916      (132.9) 

8.7 
7.5 

(2) 

196      (-108) 

1130    (163.9) 
1102    (159.8) 

1071    (155.4) 

8.0 
6.0 

(2) 

77 (-320) 

1521    (220.6) 
1519    (220.3) 

1495    (216.8) 

8.6 
7.3 

(2) 

20 (-423) 

1740    (252.4) 
1584    (229.7) 

1562    (226.6) 

3.0 
2.0 

(2) 

(-452) 

1663    (241.2) 

1.0 
1.0 

(1) 

1 
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1 

O 
Alloy Designation: 

Specification: 
Form: 
Thicknea. cm (in.): 
Condition: 

TABLE 9.3.2-ME6 

Ti-6AMV (Nominal Intentitial ContMit) (Weld Metal) 

Ti*AI4V 
Sheet WeM Metal 

Sheat-TIG welded, Ti-6AI-4V filler 
0.100 to 0.319 (0.040 to 0.12S) 
STA, pott wetd mated, stren relieved in a vacuum furnace at 811 K (1000 F) for 4 hourt 

Testing Temperature, K (F) 297 (76) 20        (-423) 

Ts.sion, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Sid  Deviation 

1119    (162.3) 
1113    (161.5) 

1952    (283.1) 
1927    (279.5) 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std  Deuiation 

1093    (158.5) 
1082    (157.0) 

1952    (283.1) 
1927    (279.5) 

Etong, parcem                         ^vg 
Mm 

1.0 
0.6 

1.5 
1.5 

RA, parcant                           Avg 
Min 

No. of Spec, (No, of Heats) 2          (1) 2          (1) 

E, GN/m2(106psi)                 Avg 
Mm 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Wo* Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      IVIin 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                        IV(in 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

S'd. Deviation 

TYS, MN/m2 (ksi)                   Avg 
IVIm 

Std. Deviation 

Elong, percent                        Avg 
Min 

RA, percent                             Avg 
Mm 

No. of Spec  (No of Heats) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No. of Spec, (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
Kt -                                      Min 
No  of Spec  (No. of Heats) 

NT ,, MN/m2 (ksi)                   Avg 
K, =                                      Mm 
No of Spec  (No of Heats) ^ 

9.3.2-6 (11/76) 7\'.i' 
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TABLE 9.3.2-ME6 

Alloy D«i(pation:     Ti-6AI-4V  Alloy 

Ti-«AI-4V 

Specification: MILT-9046 F, Type III. Composition C 
Form: Plate 
Thickneji, cm (in): 0.635 to 1.269 (0.250 to 0.499) 
Condition: Annealed 

Testing Temperature, K (F) 297      (76) 77      ! ?'o; 

Tension, Longitudinal 

917      (133.0) 
90b      (131.2) 

1485    (215.4! 
1482    (214.9: 

TUS, MN/m2 (ksi)                    Avg 

Sid   Deviation 

TYS, MN/m2 (ksi)                   Avg 
\1in 

Std   Deviation 

838      (121.6) 
828       (120.1) 

1378    (199.8 
1360    (197.3) 

Elong, percent                           Avg 
Mm 

18.5 
18.1 

20.1 
17.3 

RA, percent                             Avg 
Min 

No  of Spec. (No. of Heats) 

14.2 
13.4 
3(1) 

12.3 
9.9 

3(1) 

E, GN/m2 (106psi)                 Av! 
(vlin 

No of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, IVIN/m2 (ksi)                   Avg 
K, =                                     Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                    Avj 
K^ =                                           Mm 
No. of Spec   (No. of Heats) 

Tension, Transverse 

TUS, MW-n2 (ksi)                    Avg 
Min 

Std   Deviation 

TYS, MN/m2 (ksi)                    Avg 
Mm 

Std   Deviation 

Elong, percent                         Avg 
Mm 

RA, percent                             Avg 
Mm 

No. of Spec  (No of Heats) 

E, GN/m2 (106 psi)                Avg 
Mm 

No of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coet 

NTS, MN/m2 (ksi)                    Avg 
K, -                                        Mm 
No  of Spec   (No. of Heats) 

NTS, MN/m2 (ksi)                    Avg 
Kt =                                           Mm 
No of Spec. (No. of Heats) 

Referercei: 90624 72r>< 
9.3.2^(11/76) 
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TABLE 9.3.2.ME7 
Ti-6AI-4V 

Alloy DasigiMtion: Ti-6AI-4V (Nominal Intantitial Cintant) 

Spacification: 
Form: 
Thicknan, cm (in.): 
Condition: 

Plata 
0.635 to 1.269 (0.250 to 0.499) 
STA 

Tasting Tamperature, K (F) 297 (75) 77         (-320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (i(si)                    Avg 
Mm 

Sid  Deviation 

1158    (168.0) 
1120    (162.4) 

1734    (261.5) 
1703    (247.0) 

1758    (2S5.0) 
1398    (202.8) 

TVS, MN/m2 (ksi)                   Avg 
Min 

Std  Deviation 

1062    (154) 
1022    (148.2) 

1620    (235) 
1544    (224) 

1937    (281) 
1855    (269) 

Elong. pareant                         Avg 
Min 

6.1- 
3.0 

i.o 
3.0 

3.0 
3.0 

RA, percent                             Avg 
Mm 

No  of Spec, (No. ot Heats) 

17.4 
4.0 

5          (3) 

14.6 
4.0 

3           (2) 

17.3 
15.9 

b          (3) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec. (No. of Heats) 

114      (16.6) 
108      (15.6) 
3       r.) 

133      (19.25) 
132      (19.20) 
2          (1) 

123      (T7.89) 
120      (17.40) 
3          (2) 

Pc ssop'« Ratio 0.3.10 0.290 0.270 

Mork Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K| =                                      Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

1172    (170.0) 
1129    (163.8) 

1710    (248) 
1689    (245) 

1779    (258) 
1531     (222) 

TYS, MN/m2 (ksi)                   Avg 
Min 

Std  D.'viation 

1082    (157.0) 
1055    (153.1) 

1620    (235) 
1558    (226) 

1856    (269) 
1800    (261) 

Eking, percent                        A«g 
Min 

6.0 4.8 2.7 

RA, percent                             Avg 
Mm 

No  of Spec  (No of Heats) 

16.7 
2.0 

5           (3) 

16.2 
4.0 

3           (2) 

16.3 
14.6 

5          (3) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No of Spec  (No of HeatsI 

122       (17.67) 134      (19.4) 132      (19.1) 

Poisson's Ratio 0.310 0.300 0.270 

Woik Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K,-                                      Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, '                                        Mm 
No of Spec. (No of Heaisi 

References:        89716, 89983. 91696 
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TABLE 9.3.2-ME8 
Ti-6/..-4V 

r .itt-Vllaki M«ttl 

Alloy OatigrMtion: 

Spacification: 
Form: 
Thicknen, cm (in.): 
Condition: 

Ti-6AMV (Nominal Intw^ttitial ConMnt) (W»ld MMal) 

Plata-TIG waMad, Ti-6AI-4V fillaf 
0.636 to 1.269 (0.250 to 0.499) 
Stran raliavad, 1300 f, 1 hour at Tamp., air colM aftar waMing 

u 

Testing Temparature, K (F) 297 (75) 77        (320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

967      (140.3) 
961      (139.4) 

1S16    (219.9) 
1500    (217.6) 

TYS, MN/m2 (ksil                   Avg 
Mm 

Std. Deviation 

tlong, percant                        Avg 
Mm 

12.0 
11.0 

14.3 
11.5 

RA, percant                             Avg 
Mm 

No  of Spec, INo. of Heats) 4           (1) 3          (1) 

E, GN/m2 (106 psi)                 Avg 
Min 

No of <:;.^. no jf Heats) 

Pr.oon's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
Kt =                                        Mm 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Min 
No. of Spec. (No. of Heats) 

Tension, Transverse 

TUS, Mi^/m2 (ksi)                   Avg 
Min 

Std. Deviation 

TYS MN/m2 (ksi)                   Avg 
Mm 

Std. Deviation 

Ek>ng, parcem                         Avg 
Mm 

RA, percent                           Avg 
Mm 

No. of Spec  (No. of Heats) 

E, GN/m2 (106 pii)                 Avg 
Mm 

No of Spec  (No of Heats) 

Poiston's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =■                                        Mm 
No  of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Mm 
No of Spec. (No. of Heats) 

References;        49088 
7o 
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o 
Alloy Oaiignnion: 

Specification: 
Form: 
Thicknea, cm (in.); 
Condition: 

TABLE 9.3.2 ME9 

Ti-«AMV (Nominal Intarttitial Contont) 

Plata 
1.270 to 2.540 (0.500 to 1.000) 
STA 

Ti-eAKV 
Plate 

u 

Testing Temperature, K (F) 297(75) 195      (-108) 77        (-320) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   AVB 

Mm 
Std   Deviation 

1096    (159) 1544    (224) 
1542    (223.7) 

TVS. MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

1027    (149) 
1007    (146) 

1228    (178.1) 
1223    (178.1) 

1486    (215.5) 
1453    (210.7) 
44.3     (6.42) 

Elong, percent                          Avg 
Min 

8.0 
8.0 

8.0 
7.5 

RA, percent                             Avg 
Mm 

No. of Spec. (No. of Heats) 

9.0 
9.0 

4           (2) 3           (1) 

19.7 
17.9 

14        (3) 

E. GN/m2 (10^ psi)                 Avg 
Min 

No  of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 
1 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Min 
No. of Spec. (No. of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                      Min 
No of Spec. (No. of Heats) 

Tensk>n, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Min 

Std   Deviation 

1117     (162) 

TVS, MN/m2 (ksi)                   Avg 
Mm 

Sfd. Deviation 

1007    (146) 

Ek>ng, percent                          Avg 
Mm 

8.0 
8.0 

RA, percent                             Avg 
Mm 

No. of Spec  (No. of Heats) 

9.0 
9.0 

I           (1) 

E, GN/m2(106p«i)                Avg 
Mm 

No of Spec  (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/ni2 (ksi)                   Avg 
Kt "                                        Mm 
No of Spec  (No of Heats) 

NTS, UN/m2 (ksit                   Avg 
K, •                                        Min 
No. of Spec  (No. of Heats) 

T   ' 

Rafaranca:  55916, 76411,80994,91696 
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Alloy Daignation: 

TABLE 9.3.2-ME10 

Ti-6AI-4V (Nominal Intsntitial Contant) 

Ti-«AUV 
Par 

Spacification: 
Form; 
Thicknas, cm (in.); 
Condition; 

Bar 
Up to 2.540 (1.000) 
Annaalad 

Testing Temperature, K (F) 297 (75) 195      (-108) 77        (320) 20        (423) 4           (-452) 

Tension, Longitudinal 

TUS, M.g/m2 (l(si)                   Avg 
Mm 

Std  Deviation 

1077    (156.2) 
923      (133.8) 
214      (   1.01) 

1308    (189.7) 
1153    (167.2) 

1709    (247.9) 
1524    (221.0) 

1854    (268.9) 
1717    (249.0) 
73.4     (10.65) 

1708    (248) 
1708    (248) 

TVS, MN/m2 (ksi)                    Avg 
Min 

Std  Deviation 

935      (135.6) 
883      (128.0) 
29.5     (4,28) 

1124    (163.0) 
1112    (161.3) 

1561    (225) 
1475    (214) 

1751    (25.4) 
1572    (228) 
129      (18.67) 

1655    (240) 
1655    (240) 

Elong, percent                          Avg 
Mm 

14.5 
12.0 

13.2 
12.0 

11.1 
9.0 

6.6 
1.9 

4.0 
4.0 

RA, percent                              Avg 
Mm 

No  of Spec. (No. of Heats) 

46.4 
42.0 

12         (4) 

40.8 
38.5 

7          (3) 

38.7 
32.5 

7          (3) 

27.1 
2.7 

18        (4) 

32.0 
32.0 

1           (1) 

E, GIM/m2(106psi)                  Avg 
Min 

No. of Spec. (No. of Heats) 

Poisson's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K, =   6.4                             Mm 
No. of Spec. (No. of Heats) 

1271    (184.4) 
1262    (183.0) 
5          (1) 

1942    (281.6) 
1875    (272.0) 
5          (1) 

NTS, MN/m2 (ksi)                   Avg 
K| =                                        Mm 
No of Spec. (No. of Heats) 

Tension, Transverse 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Std  Deviation 

TYS, MN/>T.2 (ksi)                   Avg 
Mm 

Std, Deviation 

Ek>ng, percent                          Avg 
Min 

RA, percent                             Avg 
Min 

No, of Spec, (No, of Heats) 

E, GN/m2 (10^ psi)                 Avg 
Mm 

No of Spec  (No, of Heats) 

Poisnn's Ratio 

Work Hardening Coef 

IVTS, MN/m2 (ksi)                   Avg 
K, -                                        Mm 
No, of Spec  (No, of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, =                                        Mm 
No of Spec, (No, of HeatsI 

ReferancM;     35611,47311, 49349 

7v 

54986, 64373 
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o Alloy Datignnion: 

Specification: 
Form: 
Thicknatt, cm (in.): 
Condition: 

TAB'.E9.3.2-ME11 

Ti-6AI-4V (Nominal Intantitial Contant) 

Forging! 

Annaalad 

Ti-6AI-4V 
Forgingt 

o 

Testing Tamparatura, K (F) 297 (75) 77         (-320) 20        (-423) 

Tension, Longitudinal 

TUS, MN/m2 (ksi)                   Avg 
Mm 

Sid  Deviation 

1166    (169.1) 
1014    (147.0) 

1703    (247) 
1606    (233) 

1780    (258.1) 
1686    (244.5) 
37.2     (5.4) 

TVS. MN/m2 (ksi)                   Avg 
Min 

Sid. Deviation 

1034    (150) 
896      (130) 

1620    (235) 
1565    (227) 

1655    (240) 
1420    (206) 
56        (8.1) 

Etong, percent                         Avg 
Miri 

16.0 
10.0 

8.2 
3.8 

RA. percent                              Avg 
Min 

No  of Spec. (No. of Heaisi 

36.1 
15.0 

3          (2) 

23.4 
7.4 

3          (2) 

26.8 
18.8 

82        (7) 

E, GN/m2(106psi)                 Avg 
Min 

No. of Spec. (No. of HeatsI 

(21.6) 
(18.5) 

82        (7) 

Poitson'i Ratio 

Work Hardening Coef 

NTS. MN/m2 (ksi)                   Avg 
K, =■   6.3                             Mm 
No. of Spec. (No. of Heats) 

1689    (246) 
1631    (236.5) 
2          (1) 

NTS, MN/m2 (ksi)                   Avg 
Kj =                                        Min 
No. of Spec. (No. of Heats) 

■ 

Tension, Transverse 

TUS, MN/m2 (ksi)                    Avg 
Min 

Std. Deviation 

1069    (155) 
1069    (155) 

1689    (245) 
1689    (245) 

TVS, MN/m2 (ksi)                    Avg 
Mm 

Std. Deviation 

917      (133) 
917      (133) 

1627    (236) 
1627    (236) 

Eking, percent                         Avg 
Min 

26.0 
260 

12.0 
12.0 

RA, percent                             Avg 
Mm 

No of Spec  (No. of Heats) 

36.0 
36.0 

1           (1) 

23.0 
23.0 

1           (1) 

E, GN/m2 (106 psi)                 Avg 
Mm 

No  of Spec. (No  of Heats) 

Poision's Ratio 

Work Hardening Coef 

NTS, MN/m2 (ksi)                   Avg 
K,"                                      Mm 
No of Spec  (No of Heats) 

NTS, MN/m2 (ksi)                   Avg 
K, -                                      Mm 
1*) of Spec  (No  of Heats) 

References:     49088,90117.90185 
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Alloy Designation:   Ti-6AI-4V Alloy 

■^ 

Ti-6AI-4V 

TABLE 9.3.1-Tni 

Specification: 
Form: 
Dimension: 
Condition: Annealed 

Testing Temcjerature K (F) 

Thermal Conductivity 

Witu m-1 K1 

Btu hr-1 ft-1 F-1 
Nc  of Spec, 

References: 

Tfiermal Expancion (Ty73 to T) 
Longitudinal 

Percent 
No  o* Spec- 

References: 48S70, 90223 

Specific Heat 

Joule: ';g-'' K"! 
Btu Ib-l F-l 

No  of Spec. 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil fr^ 

No   of Spec 
References: 79561 

273 (32) 

160 X 10'^ 
(962) 

100 (280)       50 

-0.132 
3 

145 X 10"' 
(872) 

(-370)      20 

-0.160 
3 

140 X 10' 
(842) 

(-423) 

-0.152 
1 

138 X W^ 
(830) 

2 

10 (-442) (-452) 

^t-<. 
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INDEX TO MATERIAL CODES FOR 
SECTION 10.0 

SPECIAL METALS 

MATERIALS MATERIAL CODE 

NIOBIUM 10.1.1 
NbsSn 
NIOBIUM-ZIRCONIUM ALLOYS 

10.1.2 
10.1.3 

TITANIUM-NIOBIUM ALLOYS 10.1.4 
VsGa 10.2.1 
MAGNESIUM ALL0YS-AZ31B 10.3.1 

10.0 

7i.»< 
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Nb-0.2Zr 

TABLE 10.1.3-TR1 

Alloy Designation:      Nb-0.2Zr Alloy 

^^   Specification; 
Form: 
Dimension: 
Condition: 

Testing Temperature K (F) 273           (■:2) 100           (280) 50             1370) 20             (423) 10             (-442) 4                (4S2) 

Thermal Conductivity 

Watts ml K-1 

B>u hr-1 ft-1 F-l 

References:   90341 

18.0(n)(a) 
4.2(s)<''l 

(10.4(n)) 
(2.43(s)) 

1 

Thermal Expansion (T?7-5 to T) 
Longitudinal 

Percent 
M:j  (V Spec. 

References: 

Specific Heat 

Joules kg-1 K"! 
Btu lb-1 F-l 

Mo  o" Soec 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft"^ 

Mi.   o-  Spec 

References: 

la)    n   Normal state 
(b)    s   Superconducting state 

7^'^,;' 

10.1.3-1 (11/76) 
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TABLE 10.1.3TR2 

Alloy Designation.       Nb'2Zr Alloy 

■<J^ 

Specification: 
Form; 
Dimension: 
Condition 

Testing Temperature K (F) 273 (32) 100 1-280) 50 1370)       20 (■423) 10 (■442) (-452) 

Thermal Conductivity 

Watts m-1 K-1 

Btu hr-l ft-l F-1 

No  ot SpeL 
References:      90341 

Tf^erma! Expansion (T27,'^ to T) 
Longitudinal 

Percent 
Nu   0' Spec 

References: 

Specific Heat 

Joules kg-1 K-l 
Btu lb-1 F-1 

No  o' Spec. 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft"^ 

No  o* Spec, 
References: 

(a) n   Normal state 
(b) s    Superconducting state 

17.0(n)(a) 
4.05(s)"') 

(9.83(n)) 
(2.34(s)) 

1 

7'X^' 

^ggggnaiitiamitmamamtimmimm^m^^^ 

10.1.3-4(11/76) 
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TABLE 10.1.4-TR5 

Alloy Designation: Nb-45Ti 

^Jf 
Specification: 
Form; 

Dimension: 
Condition: 

Testing Temperature K (F) 

Thermal Conductivity 

Watts ml K-1 
Btu hr-1 ft-1 F-1 

No  o' Spec 
References: 

Thermal Expansion (T?7:^ to T) 
Longitudinal 

Percent 
No  of Spec 

References:   95168 

Specific Heat 

Joules kg-1 K' 

Btu lb-1 F-^ 
No  of Spec. 

References: 

E'ectrica! Resistivity 

Ohm m 
Ohm circular mil ft"^ 

No  o> Spec 
References: 

o 

273 (32) 100 1280)       50 

0.137 
1 

1370)      20 

^.163 
1 

(-423)       10 

0.168 
1 

(■442) 

■0.169 
1 

(-452) 

-0.169 
1 

7:r:' 

10.1.4 13 (11/76) 
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TABLE 10.1.4-TR6 

Alloy Designation: Nb-48Ti 

o Specification: 
Form: 
Dimension: 
Condition: 

Testing Temperature K (F) 273 (32) 100 (280)       50 1370)       20 (•423)        10 (-442) (•452) 

Thermal Conductivity 

Wans m-1 K-1 
Btu hr-1 ft-1 F-1 

No    II Spec 
References: 

Thermal Expansion (T27a to T) 
Longitudinal 

Percent 
N(.   o- Sl.OL 

References:    95168 

Specific Heat 

Joules kg-' K"! 
Btu lb-1 F-1 

No  o' Spec, 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ff' 

No   o> Sp=r. 
References: 

V_/' 

■0.140 
1 

•0.163 
1 

-0.171 
1 

-0.172 
1 

0.174 
1 

7:, 
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Alloy Designation: VgGa 

TABLE 10.2.1-TR1 

Specification: 
Form: 
Dimension: 
Condition: 

Testing Temperature K (F) 273 (32) 100 (280) 50 (370) 20             (423) 10             (442) 4               (452) 

Thermal Conductivity 

Watts m-1 K 1 
Btu hr-1 ft-1 F-1 

No  of Soec 
References: 

Thermal Expansion (T271 to T) 
Longitudmal 

Percent 
No  0   '^'^C'' 

References:    96878 

0 
1 

■0.140 
1 

■0.162 
1 

-0.168 
1 

0.169 
1 

0.139 
1 

Specific Heat 

Joules kg-1 K"! 
Btu lb-1 F-1 

No of Spec 
References:    96876 

18.96 
(4.529 X 10-3) 

1 

5.813(n) 
7.22  (s) 

(1.389 X 10-3(n) 
(1.73x10-3(s)l 

1 

1.914(n) 
0.196(s) 

14.57 X 10 4(n 
14.68 X 10-5(s) 

1 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft"1 

No  of Spec 
References:    96E79 

185 X 

1 

10-8 

(1110) 
149 X 108 

(896) 
1 

139 X 108 

(836) 

1 

132 X 108 

(794) 
1 

129 X 108 

(776) 
1 

127 X 10-8 
(764) 

1 

(n)  Normal State 
(s)   Superconducting State 

7:> 
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Alloy Designation: Magnesium Alloy AZ 31-B 

TABLE 10.3.1-TR1 

^ '^   Specification: 
Form: 
Dimension: 
Condition: 

Tasting Temperature K (F| 273 (32) 100           (280) 50             (-370) 20             (-423) 

1  

10             (-442) 4               (-452) 

Thermal Conductivity 

Watts m-l K-1l^' 
Btu hr-1 ft-1 F-1 

\o   0' Sotv 
References:   90224 

72.0 

1 
(4.16) 

Thermal Expan^irn ('^■}^r^ to T) 
Longitudinal 

Percent 
No  of Spec. 

References: 

Specific Heat 

Joules kgl K"! 
Btu lb-1 F-1 

No  ot Spec 
References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft'^ 

No  0' SD>^' 

References: 

(II AN M 29(approximately 
same composition as AZ 31-1 

7o v< 
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o 

o 

Alloy Designation: 

Specification: 

Form: 

Dimension, cm(in.): 

Condition: 

Magnesium Alloys with Al and Mn 

Not given 

Not given 

Quenched from 475 C (887 F) 

0.57 

0.49 
I 2        3        4 5        6 

Weight Percent Al 

FIGURE 10.3.1-MAl. VALUES OF THE MASS SUSCEPTIBILITY, Xcgsem- ^^^ SEVERAL 
TERNARY AND BINARY ALLOYS OF MAGNESIUM. THE LOWER 
CURVE IS FOR THE BINARY ALLOYS WITH ALUMINUM, WHILE 
THE UPPER CURVE REPRESENTS THE ADDITION OF A FIXED 
CONCENTRATION OF MANGANESE OF APPROXIMATELY 0.04 
WEIGHT PERCENT [96874] 

10.3.1-3(11/76) 
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;> INDEX TO MATERIAL CODES FOR 
SECTION 11.0 

COMPOSITES 

MATERIALS MATERIAL CODE 

GLASS-EPOXY 11.1.0 
181/EPON 828 11.1.1 
1581/;-787(58-68R) 11.1.2 
S-901/NASA RESIN 2 11.1.3 

BORON-EPOXY 11.2.0 
4 MIL BORON/2387 11.2.1 
5.6 MIL BORON/2387 11.2.2 

GRAPHITE-EPOXY 11.3.0 
AS/NASA RESIN 2 11.3.1 
HT-S/X-904 11.3.2 

BORON-ALUMINUM 11.4.0 
5,6MILBORON/6061AI 11.4.1 

11.0 

I 

I 

►—( ■ 

#^1> 
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TABLE n.l.l^EI 
GlurEpoxy 

Composite Clan:   Gtots-Epoxy Type:   181/Epon 828 (CD 

Spacification: 
Layup: Balanca-waave ctoth (57 x 54 count) 
Nominal fiber volume fractran: 
Nominal ply thickness: 0.254 mm (0.010 in.) 

FiiMr: $-994 witfi HTS finish 
Matrix: Epon 828(CL) 
Nominal density:   1.83 g/cm^ (0.066 lb«/in.3) 
Comments: 

Testing Tamparatura, K (F) 297 (75) 195 (-108) 77 (-320) 20 (-423) 4          (-452) 

Tension, Longitudinal (0°)l«l 

TUS, MN/m2 (ksi)                     Avg 
Min 

References:   15 

345 (50) 427 (62) 634 (92) 676 (98) 

Ei,GN/m2(l06psil                Avg 
Min 

References:   15 

24.2 (3.51) 26.4 (3.83) 28.6 (4.15) 31.3 (4.54) 

SEv MN/m2 (kti)                      Avg 
Min 

References:   15 

152 (22) 138 (20) 179 (26) 234 (34) 

E2 GN/m2 (10^ psi)                  Avg 
Mm 

References:  15 

17.1 (2.48) 17.G (2.56) 17.0 (2.47) 18.2 (2.64) 

TPL, MN/m2 (ksi)                    Avg 
Min 

References: 

Failure Strain, 10-3                   Avg 
Min 

References: 

Poisson's Ratio 

References: 

NTS, MN/m2 (ksi)                     Avg 
K, =                                         Min 
References: 

NTS, MN/m2 (ksi)                     Avg 
K, =                                         Min 
References: 

Tension, Transverse (90°jib) 

TUS, MN/m2 (ksi)                     Avg 
Min 

References: 

Ei,GN/m2(106psi)               Avg 
Min 

References: 

SEi.MN/m2(ksi)                      Avg 
Min 

References: 

E2, GN/m2 (10^ psi)               Avg 
Min 

References: 

TPL, MN/m2 (ksi)                    Avg 
Min 

References: 

Failure Strain, 10'^                   Avg 
Mm 

References: 

Poisson's Ratio 

«   V References: 

-*»■ NTS, MN/m2 Iksil                     Avg 
K, =                                         Mm 
Raferancas: 11.1.1 1 (11A76) 

NTS. MN/m2 (ksi)                     Avg 
K, '                                                Mm 
Raferancas: 

7o ••'- 

(al  Warp direction in woven ctoth. 
(bl Fid diraction in woven ctoth. 

■■   
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Compo»it« Cim: GlaaEpoxy 

TABLE 11.1.1-ME2 

Type: 181/Epon828(CL) 

Specrfication: 

Layup:   Balance-wuve cloth (57 X 54 count) 
Nominal fiber voluma fraction: 
Nominal ply thickness: 0.254 mm (0.010 in.) 

Fiber: S-994 with HTS finish 
Matrix: Epon 828(CL)        _ , 
Nominal density: 1.83 g/cm^ (0.066 lb/in.'') 
Comments: 

• 

Testing Tempsrature, K (F) 

7t>.. 

Compression, Lonnitudinal (0°)'*' 

CUS, MN/m2 (k«i) 

References: 15 

GPL, MN/m2 (ksi) 

Max 
Avg 
Min 

Max 
Avg 
Min 

References: 

E. GN/m2 (106 p«) 

References: 15 

Compression, Transverse (90°)"'' 

Avg 
Min 

CUS, MN/m2 (ksi) 

References: 

CPL, MN/m2 (ksi) 

References: 

E,GN/m2 (lO^psi) 

References: 

In-Plane Shear 

SUS. IWIN/m2 (ksi) 

References: 

SPL,MN/m2(k$i) 

References: 

G,GN/m2 (106p$i) 

References: 

Interlaminar Shear 

SUS, MN/m2 (ksi) 

References: 

SPL, MN/m2 (ksi) 

References: 

G,GN/m2(106pM) 

References: 

Impact, Charpy V(Cv), Itod(l) 

Lons, (0°)J(ftlb)(») Avg 

References: 

Trans.. (90 ) J (h lb)!'') 

Max 
Avg 
Min 

Max 
Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Min 

Avg 
Min 

References: 

Sheet, Normal, J (ftlb)'<='        Avg 
Min 

References: 

(a) Warp direction in woven cioth. 
(b) Fill directio.i in woven cloth 
(cl Press cure direction. 

297  (75) 

300  (43.5) 

23.1  (3.38) 

195  (108) 

589  (8o.4) 

22.9  (3.33) 

77   (-320) 

758  (109.9) 

28.0  (4.07) 

11.1.1-2(11/76) 

20   (-423) 

750  (108.8) 

29.4  (4.26) 

(-452) 
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G lass-E poxy 

Composite Class: Glass-Epoxy Type:  181/Epon 828(CL) 

Specification: 

Layup:  Balance-weave cloth (57 x 54 count) 

Nominal fiber volume fraction: 

Nominal ply thickness: 0.254 mm (0.010 in.) 

Fiber: S-994 with HTS finish 

Matrix: Epon 828(CL) 

Nominal density:   1.83 g/cm^ (0.066 Ib/in^j 

Comments: 

I 

Fatigue 

Load orientation: parallel to warp or fill 

Load direction:  tension-tension 

J 

1.0 

0.8 
CO 

H    0.6 

W    0.4 

0.2 

0 

297 K (75 F) 

TUS=282 MN/m2 
41 ksi 

Frequency 25 Hz 
R=(I)K,=I 
Ref:-I5 
 ' ' 

195 K (-108 F) 

TUS=430MN/m2 
60 ksi 

Frequency 25 Hz 
R = (l)Kt=l 
Ref:-I5 

1.0 

0,8 

(A 
3    0.6 

(O 
0.4 

0.2 

0 

77K(-320F) 

TUS = 634MN/m2 
92 ksi 

Frequency 25 Hz 
-    R=(OK, = l 

Ref:   '5 
I. 

Frequency 25 Hz 
- R = (l)Kt=l 

Ref:-I5 
 I I I 

20K(-423F) 

TUS = 675MN/m2 
98 ksi 

lO'      10^     10^     lO'*     iO'      10^     10^      10' 

Fatigue .cycles 

10^     10^    lO'*    10' 

Fatigue, cycles 

D 

(1)  mn. load 5% of tus. 

FIGURE 11.1.1 ME1.  FATIGUE LIFE CYCLE FOR GLASS EPOXY 

11.1.1-3(11/76) 

7b .- 
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Compo«it«CI«M:   GI«M-Epoxv 

TABLE 11.1.1 TR1 

Ty(»: 181/E|ion«28(CL) 

Specification: 
Layup:   Salano* waav* clotti (S7 x 54 count) 
Nominal fiber volume fraction: 
Nomirul ply thicknea: 0.264 mm (0.010 in.) 

Fiber: S 994 with HTS finnh 
Matrix: Epon 828|CL) 
Nominal dentity:   1.83 g/cm^ (0.066 lb/in.3) 
Comments: o 

Testing Temperature, K (F) 297     (75) 195      (108) 77        (320) 20        (-423) 4          (-452) 

Thermal Conductivity 

Longitudinal (0°)(«)''') 
Watts ml K 1 
Btu hfl ft-1 F-l 
References: 16 

Avg 
Avg 

0.50 
0.29 

0.44 
0.25 

0.26 
0.15 

0.20 
0.12 

Transverse (90°)"''(11 
Watts ml KI 

Btu hr-1 ft-l F-1 
References: 16 

Avg 
Avg 

0.50 
0.29 

0.44 
0.25 

0.26 
0.15 

0.20 
0.16 

Sheet Normal<<="1) 
Watts m-1 K-l 
Btu hr 1 ft-l F-1 
References: 16 

Avg 
Avg 

0.35 
0.20 

0.30 
0.17 

0.20 
0.12 

0.15 
0.087 

Thermal Exparaton 

Longitudinal (0°)'"' 
10-6 4L/L 
References: 17 

Avg 0 •1300 2700 

Transverse (90° jib) 
10-6 ^ L/L 
References. 17 

Avg 0 -1300 -2700 

Sheet Normal (<=) 
10-6 A L/L 
References: 

Avg 

Specific Heat 

Joules kgl K-KD 
Btu lb 1 pi 
References:  16 

Avg 
Avg 

880 
2100 

640 
1500 

240 
580 

Electrical Resistivity 

Longitudinal {0°)M 
Ohm m 
References: 

Avg 

Transverse (90°)('»• 
Ohm m 
References: 

Avg 

Sheet Normallc) 
Ohm m 
References: 

Avg 

(a) Warp direction in woven cloth. 

f I 

u 

(b) Fill direction in woven citoh. 
(c) Press cure direction. 
(1) Nominal data for glass cloth-epoxy 

Vo . 

11.1.14(11/76) 
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GlanEpoxy 
TABLE 11.1.2-ME1 

Q 
CofnpotisaClau: GlanEpoxy Type  1681/E-787 (68-68R) 

Spacification: 
Layup: Balanca-waava cloth (57 x 54 count) 
Nominal fibar voluma fraction: 0-63 
Nominal ply thicknan: 0.216 mm (0.0085 in.) 

Fibar: S901 
Matrix: E 787 (58-68R) 
Nominal dantity: 1.789 g/cmS (0.064 lb/in.3) 
Commantj: 

Tatting Tamperatura, K (F) 297      (75) 196      (108) 77        (320) 20 (-423) (-462) 

Tension, Longitudinal (O'')^''! 

TUS, MN/m2 (ksi) 

References:   18 

Ei,GN/m2(106p$i) 

References:  18 

SEi,MN/m2(k«i) 

References: 

E2GN/m2(106psi) 

References: 

TPL, MIM/m2 (ksi) 

References: 

Failure Strain. lO'^ 

References:   18 

Poisson's Ratk> 

References: 

NTS, MN/m2 (ksi) 
K, =    3 
References:   18 

NTS. MN/m2 (ksi) 
Kt = 
References: 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

634 
613 

22.7 
21.? 

(92) 
(89) 

(3.29) 
(3.18) 

33.7 
32.5 

489 
469 

(71) 
(68) 

Tension. Transverse (90°)' b) 

TUS, MN/m2 (ksi) 

References:   18 

Avg 
Min 

586 
558 

Ei.GN/m2(106psi) 

References:   18 

Avg 
Min 

21.8 
21.6 

SEi.MN/m2(ksi) 

References: 

A»8 
Min 

E2. GN/m2 (1o6 psi) 

References: 

Avg 
Min 

TPL. MN/m2 (ksi) 

References: 

Avg 
Min 

Failure Strain, 10 3 

References:   18 

Avg 
Mm 

33.0 
31.5 

Poisson's Ratio 

References: 

NTS, MN/m2 (ksi) 

Kt' 
References:   18 

Avg 
Mm 

469 
455 

NTS, MN/m2 (ksi) 

Kt' 
References: 

Avg 
Min 

(a) Warp direction in woven ctoth. 
(b) Fill direction in woven ctoth. 

(85) 
(81) 

(3.17) 
(3.13) 

(68) 
(66) 

793 
765 

24.1 
23.2 

(115) 
(111) 

(3.50) 
(3.37) 

41.1 
40.3 

607 
593 

(88) 
(86) 

683 
620 

23.0 
22.5 

(99) 
(90) 

(3.34) 
(3.26) 

39.6 
36.0 

558 
538 

(81) 
(78) 

999 
944 

26.8 
22.5 

(145) 
(137) 

(3.98) 
(3.26) 

60.1 
48.5 

786 
731 

(114) 
(106) 

882 
862 

(128) 
(125) 

27.4     (3.97) 
26.6     (3.86) 

46.4 
440 

689 
655 

(100) 
(96) 

11.1.2-1 (11/76) 

951 
896 

29.4 
26.7 

(138) 
(130) 

(4 27) 
(3.88) 

48.1 
45.0 

813 
793 

(118) 
(115) 

813 
806 

(118) 
(117) 

28.8     (4.18) 
27.8     (4.04) 

44.5 
43.5 

723 
710 

(105) 
(103) 

76 ;"> L   C 
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Compoiite Clan: Giaw-Epoxy 

TABLE 11.1.2-ME2 

Typ*:   1S81/E 787 (58-68R) 

Specification: 
i.. yup:  Balanca weay* cloth |57 x 54 count) 
Nominal fibar volume fraction: 0.63 
Nominal ply thickness: 0.216 mm (0.0085 in.) 

Fiber: S-901 
MaUix: E 787 (58«R) 
Nominal density: 1.769 g/cm^ (0.064 lb/in.3) 
Comments: o 

Testing Temperature, K (F) 297 (75) 196 (-108) 77 (-3201 20 (-423) 4          (-462) 

Compression. Longitudinal (0°)'i) 

CUS, MN/m2 (ks4)                    Max 
Avg 
MIn 

Refarances:    18 

476 
434 
400 

(69) 
(63) 
(58) 

600 
552 
503 

(87) 
(80) 
(73) 

745 
710 
655 

(108) 
(103) 
(95) 

807 
751 
696 

(117) 
(109) 
(101) 

CPL. MN/m2 (ksi)                     Max 
Avg 
Min 

E, GN/m2 (106 psi)                  Avg 
Min 

References: 

Compression. Transverse (90°)('') 

CUS, MN/m2 (ksi)                     Max 
Avg 
Min 

References:     18 

421 
414 
393 

(61) 
(60) 
(57) 

665 
510 
455 

(82) 
(74) 
166) 

717 
648 
607 

(104) 
(94) 
(88) 

738 
689 
662 

(107) 
(100) 
(96) 

CPL, MN/m2 (ksi)                     Max 
Avg 
Min 

References: 

E,GN/m2(106psi)                  Avg 
Min 

References: 

In-Plane Shear 

SUS, MN/m2 (ksi)                      Avg 
Min 

References: 

SPL, MN/m2 (ksi)                      Avg 
Min 

References: 

0, GN/m2 (lO^psi)                  Avg 
Min 

References: 

Interlaminar Shear 

SUS, MN/m2 (ksi)                     Avg 
Min 

References:      18 

54.4 
50.3 

(7.9) 
(7.3) 

68.9 
53.8 

(10.0) 
(7.8) 

89.6 
84.1 

(13.0) 
(12.2) 

77.2 
71.0 

(11.2) 
(10.3) 

SPL, MN/m2 (ksi)                      Avg 
Min 

References: 

G.GN/m2(106psi)                 Avg 
Mm 

References: 

Impact. Charpy V(Cv), Izod(l) 

Long, (0°)J(ftlb)(»l                Avg 
Mm 

References: 

Trans., (90-)J(ft-lb)(''l           Avg 
Min 

References: 

Sheet, Normal. J (ft-lb)'*'        Avj 
Mm 

References: 11.1.2-2 (11/76) 

Vti. ^ <(a) Warp direction in woven cloth. 
(bl  Fill direction m woven cloth, 
(c)  Press cure direction. 

iu><aiiaiirtiu«eiiMiaMii 
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Glan-Epoxy 

Compoiite Clan:  Glaw-Epoxy 

TABLE 11.1.2 TR1 

TYP»:  1581/E 787 (58-68R) 

Spacification: 
Layup:   Balanca-WMv* doth (57 x 54 count) 
Nominal fibar voluma fraction: 0.63 
Nominal ply thicknats: 0.216 mm (0.008S in.) 

Fibar: S-901 
Matrix: E 787 (58^R) 
Nominal dansity: 1.769 g/cm^ (0.064 lb/in.3) 
Commanti: 

o 

Testing Temperature. K (F) 297     (76) 195      (108) 77        (320i 20        (-423) 4           (-452) 

Thermal Conductivity 

Longitudinal (0°)'»'<1) 

Watts ml K^                       Avg 
Btu hr 1 ft 1 F-1                   Avg 
References:     16 

0.50 
0.29 

0.44 
OJS 

0.26 
0.15 

0.20 
0.12 

Transverse (90°ifbXD 

Watts m-l X-l                       Avg 
Btu hr 1 ft^ pi                   Avg 
References:     16 

0.50 
0.29 

0.44 
0.26 

0.26 
0.15 

0.20 
0.16 

She«Normal<<:t<1' 
Watts m 1 K 1                        Avg 
Btu hr 1 ft ' F'                    Avg 
Raferenca:     16 

0.35 
0.20 

0.30 
0.17 

0.20 
0.12 

0.15 
0.087 

Thermal Expansion 

Longitudinal (0''|<*) 
10-6 AL/L                              Avg 
References:     18 

0 ■1123 2140 -2463 2490 

Transverse (90° )(•») 

10-6 A L./L                             Avg 
References:     18 

0 •1077 2033 2323 2343 

Sheet Normal(<=l 
10^ A L/L                             Avg 
Refenmcas: 

Specific Heat 

Joulaskgl K-1 '''               Avg 
Btu lb 1 pi                          Avg 
References:     16 

880 
2100 

640 
1500 

240 
580 

Electrical Resistivity 

Longitudinal (O")'*) 
Ohm m                                   Avg 
References: 

Transverse (90° j"*! 
Ohm m                                 Avg 
References: 

SJiaet Normal's! 
Ohm m                                   Avg 
References: 

(a) Warp direction in iwovan cloth. 
(b) Fill direction in woven citoh. 
(c) Press cure direction. 
(1) Nominal data for glass cloth-apoxy. 

7^.< 
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TABLE 1M.3*IE1 

"inwp*™^"^* 

GiMi'Epoxy 

o Compoute Clwt: GI«»»-Epoxv 

Spacification: 
Layup:  Uniaxial tap* 
Nominal fibar volume fraction:   0.6 
Nominal ply thicknan:  0.21 mm (0.083 in.) 

Typa: S-901/NASA Ratin 2 

Fibaf. S901 
Matrix: NASA Ratin 2l'*^> 
Nominal dantity:   2.9 ij/cm^ (0.07 Ib/in.^) 
Commants: 

Tatting Tamparatura. K (F) 297 (75) 196      (108) 77        (320) 20 (-423) 4          (-462) 

lansion. Longitudinal (0")(^' 

TUS, MN/m2 (Kti)                     Avg 
Mm 

Raferancai:    8,10,11 

1420 
1192 

(206) 
(173) 

1963    (283) 
1716    (249) 

1820 
1606 

(264) 
(233) 

1937    (281) 
1744    (2531 

r.i,GN/m2(10*pti)                 Avg 
Mm 

Raferancai:    8.10,11 

58.7 
55.4 

(8.61) 
(805) 

62.8     (9.11) 
579      (8.40) 

77 9 
71 0 

(11.30) 
(10.301 

60.1     (8.73) 
57.6     (835) 

SEi,MN/m2(kti)                      Avg 
Mill 

Rafarencat: 

E2 GN/m2 (10^ psi)                  Avg 
Min 

Rafarancas: 

TPL. MN/m2 (kti)'"                Avg 
Min 

Raferencaj: 

FailuraStrain, 10 3                   Avg 
Mm 

Referencas:    8, 10 

28.0 
27.0 

3^s 
27.0 

24.0 30.3 
27.0 

Poitton'i Ratio 0.268 0.269 0.290 

Rafarancet:        8 

NTS. MN/m2 (kti)                     Avg 
K, =                                      Min 
Referencas: 

NTS, MN/m2 (ksi)                    Avg 
K, '                                         Min 
Referencas: 

Tension, Transverse OO")"") 

TUS, MN/m2 (kti)                     Avg 
Min 

Hefetonces:    8 

46.9 
44.1 

(6.8) 
(6.4) 

93.7     (13.6) 
78.6      (11.4) 

78.6     (11.4) 
65.5      (9.5) 

Ei,GN/m2(106pti)                 Avg 
Min 

Referencas:     8 

12.4 
11.7 

(1.80) 
(1.69) 

21.2     (3.07) 
18.1      (2.63) 

22.0     (3.20) 
19.5     (2.82) 

SEf, MN/m2 (ksi)                    Avg 
Min 

References: 

E2. GN/m2(106pti)                 Avg 
Min 

References: 

TPL, MN/m2 (ksi)                       Avg 
Mm 

Referencas:     8 

13.8 
9.0 

(2.0) 
(1.3) 

Failure Strain, 10'3                   Avg 
Mm 

References:     8 

6.3 
5.0 

4.0 
3.0 

3.7 
3.0 

Poisson's Ratio 0.057 0.098 o.ioe 

References:    8 

NTS. MN/m2 (kti)                     Avg 
K,                                         Min 
References: 

NTS, MN/m2 (kti)                     Avg 
K, -                                         Mm 
References: 

(a) Warp direction in woven cloth. 
(b) Fill direction in woven ck)th. 
(1) Etientially linear to fracture. 

11.1.3-1 11/76) 
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TABLE 11.1.3-ME2 

Cofnpo«it« CtMi: GI«»»-Epoxy Typ*:  S-901/NASA RMin 2 

Specification: 
Layup:  UniaxitI tape 
Nominal fiber volume fraction: 0.6 
Nominal ply thicknen: 0.21 mm (0.0083 In.) 

Fiber: S 901 
Matrix: NASA Retin 2* "> 
Nominal dentity: 2.0 o/cm^ (0.07 lb/in'») 
Comments: u 

7; 

Testing Temperature, K 1F) 297 (75) 195      (-108) 77 (-320) 20        (-423) 4 (-452) 

Compression. Longitudinal (0")l»> 

CUS, MN/m2 (kti)                    Max 
Avg 
Min 

Raferer)cas:   8 

562 
503 
472 

(81.6) 
(73.0) 
(68.5) 

1648 
1356 
1034 

(239) 
(196) 

(150) 

1544 
1420 
1309 

(224) 
(206) 
(190) 

CPL. MN/m2 (ksi)                    Max 

Avg 
Min 

Refarancat:   8 

447 
313 

178 

(64.8) 
(45.5) 

(25.8) 

380 
312 

243 

(55.2) 
(45.2) 

(35.3) 

E,GN/m2{106psi)                  Avg 
Min 

RefaretKes:    8 

50.6 
40.5 

(7.34) 
(5.87) 

63.6 
48.3 

(9.23) 
(700) 

60.5 
53.8 

(8.77) 
(7.81) 

Compreision, Transverse (90^)"'t 

CUS, MN/m2 (ksi)                    Max 
Avg 
Min 

References:    8 

105 
98.6 
93.8 

(15.3) 
(14.3) 
(13.6) 

311 
276 
234 

(45.1) 
(40.1) 
(34.0) 

299 
262 
213 

(43.4) 
(38.1) 
(30.9) 

CPL, MN/m2 (ksi)                    Max 
Avg 
Min 

References:    8 

55.0 
45.0 
38.0 

(7.97) 
(6.53) 
(5.51) 

131 
114 
92 

(19.0) 
(16.5) 
(13.4) 

E. GN/m2(106psi)                  Avg 
Min 

Raferancas:    8 

11,3 
9.8 

(1.63) 
(1.42) 

22.8 
19.8 

(3.31) 
(2.87) 

31.3 
27.2 

(4.54) 
(3.95) 

In-Plane Shear 

BUS, MN/m2 (ksi)                    Avg 
Min 

References: 

SPL, MN/m2 (ksi)                      Avg 
Min 

References: 

G,GN/m2(106psi)                 Avg 
Min 

References:    8 

6.2 (0.90) 11.0 (160) 12.9 (1.87) 

Interlaminar Shear 

SUS, MN/m2 (ksi)                    Avg 
Min 

References;     11 

29.8 
28.7 

(4.32) 
(4.16) 

64.3 
58.3 

(9.33) 
(8.45) 

61.0     (8.84) 
58.3     (8.46) 

SPL, MN/m2 (ksi)                      Avg 
Min 

References: 

G, GN/m2 (106 psi)                  Avg 
Min 

References: 

Impact. Charpy V(Cv), Uod(l) 

Long, (0')J(ft-lb(l»'               Avg 
Min 

References:      10 

111 (82) (1) 91 (67)(l) 

Trans., (90 ) J (ft-lb)<'>)           Avg 
Min 

References: 

Sheet, Normal, J (ft lb) Id        Avg 
Min 

References: 
11.1.3-2(11/761 

(a)  Warp direction in woven cloth. 
;(b) Fill direction in woven cloth, 
(c) Press cure direction. 
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o 
Compoiit* CiMS: Glu>-Epoxy 

GIUi-Epoxy 
TABLE 11.1.3-TR1 

Type: S-901/tlASA R«in 2 

Specification: 
Layup: Uniaxial tape 
Nominal fibar volume fraction:   0.6 
Nominal ply thicknan: 0.21 mm (0.0083 in.) 

Fiber: S-901 
MaUix: NASARaun2im 
Nominal deniity; 20a/em^ (0.07 lb/in.3) 
Comments: 

Tatting Temperature, K (F) 

Thermal Conductivity 

Longitudinal (0")<>) 
Wattjml K 1 
Btu hr-l ft-l F ■> 

A»g 
Avg 

Tranjverw OCl"') 
Wattj m-l K-1 
Btuhr 1ft'F' 

References: 

Avg 
Avg 

She« Norma|(<=> 
MtottsmlKl 
Bki hr 1 fri F' 

Re«erencos; 

Avg 
Avg 

Thermal Expansion 

Longitudinri {0°1<«> 
10-6/iL/L 
Reference:  11 

Avg 

Transverse (90° )0>) 

10*AL/L Avg 

Sheet NonMl<<' 
10-6 A L/L 
KVMmiOM: 

Avg 

Specific Heat 

Joules kg 1 K' 

Btu lb 1 F 1 
References: 

Avg 
Avg 

Electrical Resistivity 

Longitudinal (0°)('> 
Ohm m 
References: 

Avg 

Transverse I90°)<l>t 
Ohm m 
References: 

Avg 

Sheet Norma|(<=l 
Ohm m 
References; 

Avg 

(al Warp directk>n in woven cloth. 
(b) Fill direction in woven citoh. 
(c) Press cure direction. 

297     (751 196      (-108)      77        (-320)    20        (-423)    _4 

-260 

-2770 

-440 

-asto 

480 

-4100 

1-462) 

7? .' 

11.1.3-3(11/76) 
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Boron-Epoxy 

o 

o 

Compotif Clot: BofOnEpoxy 

TABLE 11.2.1^E1 

Type:   4.0 mil Boron/2387 

Sptcification:  5605/4 
Layup: UniaxisI Up* 
Nominal fiber votuma fraction:  0.50 
Nominal ply tfiicknan: 0.132 mm (0 0062 in.) 

Fibar:  4.0 mil boron on tungstan 
Matrix:  2387 
Nominal dansity: 2.006 g/cm^ (0.0726 Ib/in.^) 
Commantf: Spacification SP 272 ataantially aquivalant propaniat 

(4.0 mil bOfon/PR-279) 

Tasting Tamparatura, K (F) 297 (75) 195      (-108) 77        (320) 20        (-423) 4          (-452) 

Taniion, Longitudinal (0°)l»> 

TUS, MN/m2 (kli)                     Avg 
Mm 

Raferencas: 1,2,3 

1427 
1296 

(207) 
(188) 

1502    (218) 
1460    (2121 

1406    (204) 

Ei,GN/m2(106p«)                 Avg 
Min 

Raferencas: 3 

206.8 (30) 220.8   (32) 227.5   (33) 

S'-v MN/m2 (ksi)                    Avg 
Min 

References: 

E2GN/m2(106psi)                  Avg 
Min 

References: 

TPL, MN/m2 (ksij '^'               Avg 
Min 

Reterences; 

Failure Strain, 10'^                   Avg 
Min 

References: 4, 5 

6.41 
6.26 

Poisson's Ratio 0,219 

References:      6 

NTS, MN/m2 (kti)                     Avg 
K, =                                            Min 
References: 

NTS. MN/m2 (ksi)                     Avg 
K, =                                         Mm 
References: 

Tension, Transverse OO")""' 

TUS, MN/m2 (ksi)                     Avg 
Min 

References:  1,3 

7.10 
62.0 

(10.30) 
(9.0) 

70.7     (10.25) B6.2     (9.46) 
62.0     (9.0) 

48.3     (7.00) 

Ei,GN/m2(106psi)                 Avg 
Min 

Refarenc«s:  3, 4, 5 

20.3 
18.6 

(2.95) 
(2.70) 

32.4     (4,7) 34.6     (5.0) 

SEi,MN/m2(ksi)                    Avg 
Mm 

References: 

E2, GN/m2(106psi)                 Avg 
Mm 

References: 

TPL, MN/m2 (ksi)                    Avg 
Min 

References: 4, 5 

23,4 (3.4) 

Failure Strain, 10'^                  Avg 
Mm 

References: 4, 5 

4,49 
4 10 

Poision's Ratio 0,032 

NTS, MN/m2 (kii)                    Avg 
K, '                                         Mm 
References: 11.2.M 11/78) 

NTS, MN/m2 (ksi)                     Avg 
K, =                                            Mm 
References: 

77 •. < 

(a) Warp direction in woven clotti. 
(bl Fill direction in woven clotti. 
(1) Enantially linear to fracture. 
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Compoiit* Cl«»: Buron-EpoKy 

TABLE 11.2.1-ME2 

Typa: 4.0 mil Boron/2387 

Spscification: 5606/4 
Layup:   Uniaxial tap* 
Nominal fiber volume fraction: 0.50 
Nominal ply thickneo: 0.132 mm (0.0062 in.) 

Fiber: 4.0 mil boron on tungitan 
Matrix:  2387 
Nominal deniity: 2.006 g/cm' (0.0728 Hj/in^) 
Commenti: Specification SP-272 ataantailly equivalent propertiei 

(4.0 mil boron/PR.279) 
J 

Testing Temperature, K (F) 

CompraMJon, Longitudinal (0°)'*' 

CUS, MN/m2 (ksi) 

References:   3, 4, 5 

CPL, MN/m2 (ksi) 

Max 
Avg 
Min 

Max 
Avg 
Min 

Avg 
Min 

Referances:    4,5 

E,GN/m2(106p$i) 

References:    3, 4, 5 

Compression, Transverse (90°)"'' 

CUS, MN/m2 (ksi) Max 
Avg 
Min 

References:    3, 4, 5 

CPL, MN/m2 (ksi) 

References: 4 

E,GN/m2(l06p$i) 

References:    3,4 

In-Plane Shear 

SUS, MN/m2 (ksi) 

References: 4 

SPL, MN/m2 (ksi) 

References: 

G, GN/m2(106psi) 

References: 4 

Int6i')arri;r>«.. S^:iar 

SUS, MN/m2 (ksi) 

References:     1,2,3 

SPL. MN/m2 (ksi) 

References: 

G,GN/m2(106p$i) 

Refwences: 

Impact, Charpy V(Cv), Itod(l) 

Long., (0°)J(ft-lb)<»' 

References: 

Trans., (90°) J(ftlb)»') 

Max 
Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

7?. 

Avg 
Min 

References: 

Sheet, Normal, J (ft lb)!":*        Avg 
Mm 

References: 

(a) Warp direction in woven cloth, 
lb) Fill direction in woven cloth, 
(c) Press cure direction. 

297  (75) 

2495 

2456 
1820 

(362) 
(356) 
(264) 

1530 (222) 

206 
193 

310 
283 

255 

(30) 

(28) 

(45) 
(41) 

(37) 

100  (14.5) 

22.4 
20.6 

131 
129 

(3.25) 
(3.00) 

(18.95) 
(18.70) 

6.41  (0.93) 

95.1 
90.3 

■13.8) 
(13.1) 

195  (108)  77   (320) 20   (^23)  4 

3026 (439) 

227  (33) 

524  (76) 

40.0  (5.80) 

120  (17.5) 

3736 (542) 

214  (31) 

138  (20) 

11.2.1-2 (11/76) 

(-*52) 
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Boron-Epoxy 

Composite Class: Boron-Epoxy Type: 4.0 mil Boron/2387 

{j    Specification: 5505/4 

Layup: Uniaxial tape 

Nominal fiber volume fraction: 0.50 

Nominal ply thickness:  0.132 mm (0.0052 in.) 

Fatigue 

Load orientation:  0° (uniaxial) 

Load direction: tension-tension 

Fiber:  4.0 mil boron on tungsten 

Matrix:   2387 

Nominal density: 2.006 g/cm^ (0.0725 lb/in.3) 

Comments: Specification SP-272 essentially equivalent 
properties (4.0 mil boron/PR-279) 

o 

I.Of 

0.8 

0.6 

O) 

0.4 

0.2 

10' 

TUS = 1296 MN/m2  (188 ksi) 

Frequency   30-2900 Hz 

R=O.I    Kt= I 
Ref:  -6 

297 K (75 F) 

10' lO' 10^ 

Fatigue  Cycles 

10* 10^ 10^ 

FIGURE 11.2.1-ME1.  FATIGUE LIFE CYCLE FOR BORON-EPOXY 

11.2.1-3(11/76) 7/   ,< 
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TABLE n.2.1 TR1 

Compotite Claw:   Boron-Epoxy Typ»: 4.0 mil Bofon/2387 

Spacification: 550S/4 
Layup. Uniaxial tape 
Nominal fiber volume fraction: 0.50 
Nominal ply thtcknan: 0.132 mm (0.0062 in.) 

Fiber: 4.0 mil boron on tung<t*n 
matrix: 2387 
Nominal dmtity:   2.006 g/cm^ (0.0725 lb/in.3) 
Comments:  Specification SP-272 etiantially equivalent properties 

(4.0 mil boron/PR-279) J 
Testing Temperature, K (F) 297     (75) 195      (-108) 77        (-320) 20         (-423)    '  "           (452) 

Thermal Conductivity 

Longitudinal (0')(*l 
Watts ml K ' 
Btu hr-1 ft 1 F-1 
References:    1,3 

Avg 
Avg 

1.82 
1.05 

1.61 
0.93 

1.SS 
0.89 

Transverse (90°)(''l 
Watts m 1 K 1 
Btu hr 1 ft 1 pi 
References:    3 

Avg 
Avg 

1.04 
0.6 

0.86 
0.5 

0.43 
0.27 

Sheet Norma|(<=l 
Watts ml K-1 
Btu hr 1 ft 1 F 1 
References:    1,3 

Avg 
Avg 

0.68 
0.39 

0.60 
0.35 

0.40 
0.23 

Thermal Expansion 

Longitudinal (0°)(al 
10-6 AL/L 
References:    1,3 

Avg 0 -300 -460 

Transverse (90")"') 
10-6 A L/L 
References:     1,3 

Avg 0 -1800 -2700 

Sheet f«ormalf'=' 
10 6 A L/L 
References:    3 

Avg 0 1600 "800 

Specific Meat 

Joules kg 1 K-l 
Btu lb 1 F-1 
References:     1,3 

Avg 
Avg 

1150 
2740 

700 
1670 

325 
776 

Electrical Resistivity 

Lonyitudinal (0°)(»l 
Ohm m 
References: 

Avg 

Transverse (90°)"') 
Ohm m 
References: 

Avg 

Sheet Normally) 
Ohm m 
References:     1 

Avg 109 

(a) Warp direction in woven cloth. 
(b) Fill direction in woven citoh. 
(c) Press cure direction. 

11.2.1-4(11/76) 
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TABLE 11.2.2 ME1 

Compotite Claa:   Boron-Epoxy Typ«: 5.6 mil Boron/2387 

■*y 

Specification:   5506/5.6 
Layup: Uniaxial tape 
Nominal fiber volume fraction:   0.50 
Nominal ply thicknen: 0.1905 mm (0.0075 in.) 

Fiber: 5.6 mil boron on tungrtwi 
Matrix; 2387 
Nominal density: 1.94 fl/cm^ (0.07 lb/in.3) 
Comments: Specification SP'296 essentially equivalent properties 

(5.6 mil Boron/PR 286) 

Testing Temperature, K (F) 297 (75) 195       (108) 77         (-320) 20        (-423) 4           (-452) 

Tension, Longitudinal (0°)(3) 

TUS, MN/m2 (ksi)                     Avg 
Min 

Refarences: 7 

1630 
1580 

(237) 
(229) 

1680    (243) 
1610    (234) 

1820    (263) 
1770    (257) 

Ei,GN/m2(106psi)                Avg 
Min 

References:  7 

231 
227 

(33.5) 

(32.9) 

233      (33.9) 
229      (33.2) 

238      (34.5) 
234      (34.0) 

SE-i,MN/m2(ksi)                      Avg 
Min 

References: 

E2 GN/m2 (10^ psi)                  Avg 
Min 

References: 

TPL, MN/m2 (ksi) <1>               Avg 
Min 

References: 

Failure Strain, 10-3                  Avg 
Min 

References: 7 

7.3 
7.0 

8.0 
7.0 

8.0 
8.0 

Poisson's Ratio 0.228 0.228 0.241 0.239 

References:      7 

NTS, MN/m2 (ksi)                    Avg 
K, =                                         Min 
References: 

NTS, MN/m2 (ksi)                     Avg 
K, =                                         Min 
References: 

Tension, Transverse (90°)<'») 

TUS, MN/m2 (ksi)                    Avg 
Min 

References:   7 

47.0 
43.4 

(6.81) 
(6.29) 

49.0     (7.09) 

45.2     (6.56) 

41.4     (6.01) 
30.3     (4.40) 

Ei,GN/m2(106psi)                Avg 
Min 

References:   7 

17.5 
16.3 

(2.54) 

(2.36) 

31.2     (4.53) 

28.9     (4.19) 

35.8 (5.19) 

33.9 (4,92) 

SEi,MN/m2(ksi)                      Avg 
Min 

References: 

E2, GN/m2 (106 psi)                 Avg 
Min 

References: 

TPL, MN/m2 (ksi)*'')               Avg 
Min 

References:  7 

34.4 
24.2 

(4.99) 
(3.50) 

Failure Strain, 10-3                   Avg 
Min 

References:   7 

2.7 
2.0 

1.5 
1.0 

1.2 
1.1 

Poisson's Ratio 0.017 0.033 0.034 

References:   7 

NTS, MN/m2 (ksi)                    Avg 
K, -                                         Min 
References: 

NTS, MN/m2 (ksi;                     Avg 
K, =                                         Min 
References; 

11.2.2-1 (11/76) 

► 
?■/>-.--- 

(a) Warp direction in woven cloth. 
(b) Fill direction in woven cloth. 
(1) Esjentielly lineer to fracture. 
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T4BLE 11.2.2-ME2 

Conipo»it« Clan: Boron-Epoxy Typa: 6.6 mil Boron/2387 

S«Mcification: &50&/S.6 
Layup:   Uniaxial tipj 
Nominal fibar voluma fraction: 0.50 
Nominal ply thicknaa:   0.1905 mm (0.0076 in.) 

Fibar: 5.6 mil boron on tungttan 
Matrix: 2387 
Nominal dantity: 1.94 g/cm^ (0.07 lb/in.3) 
Commantt: Spacification SP-296 aoantially aquivalant propartiai 

(5.6 mil Boron/PR 286) 

Testing Temparatura, K (F) 

Compreision, Longitudinal (0°)'*' 

CUS. MN/m2 (kii) 

Roforancas: 

CPL, MN/m2 (k»i) CI 

Max 
Avg 
Min 

Max 

Avg 
Min 

Rafarancas: 

E, GN/m2 (106 p5i) 

Referencas: 8 

Compression. Transverse (90°)"'' 

Avg 
Min 

CUS, MN/m2 (kii) 

References; 8 

CPL,MN/m2(ksi)<'" 

References: 8 

E, GN/m2 (106 psi) 

References: 8 

In-Plane Shear 

SUS, MN/m2 (ksi) 

Reterences: 

SPL, MN/m2 (ksi) 

Refer?,wa$: 

G,GN/m2(106psi) 

References:   7, 8 

Interlaminar Shear 

SUS, MN/m2 (ksi) 

References: 

SPL, MN/m2 (ksi) 

Rafarancas: 

G, GN/m2(106.isi) 

References: 

Impact. Charpy V(Cv), Izod(l) 

Long, (0°)J(ftlb)(»> 

References: 

Trans., (90°) J(ftlb)<''> 

Rafarancas: 

Sheet, Normal, J (ft-lb)(<=) 

Rafarancas: 

Max 
Avg 
Min 

MM 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

Avg 
Min 

*^'^   : f la) Warp direction in woven cloth. 
(b) Fill direction in woven cloth. 
(c) Fress cure direction. 
(1) Essentially linear to fracture. 

297  (751 

214  (31) 

223 
192 
141 

97.2 
71.6 
39.5 

19.3 
13.3 

(32.3) 
(27.9) 
(20.5) 

(14.1) 
(10.4) 
(5.7) 

(2.80) 
(2.02) 

4,72 
4.24 

(0.68) 
(062) 

195  (108) 77   (320) 20 

228  (33) 

456 (66.2) 
357 (54.5) 
180  (26.1) 

338 (49.0) 
241 (35.0) 
166  (24 ■, 

39.2  (5.69) 
37.7  (5.46) 

(^23) 

9.19  (1.33) 
8.82  (1.28) 

11.2.2-2(11/76) 

l-«2) 

3660 (531) 
2723 (395) 

241  (35) 

452  (65.5) 
427  (62.0) 
408  (59.^) 

40.3  (5.85) 
37.8  (5.49) 

9.28 
9.09 

(1.35) 
(1.32) 

J 

\ 

u 

" -'-'—'' '- 
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1 
BoronEpoxy 

<*.# 

< r 

CompoMta CiMs: Bofon-Epoxy 

TABLE n.2.2TB 1 

Typa: 6.6 mil Baron/2387 

Spacification: 6606/6.6 
Layup: Uniaxial tapa 
Nominal fib<» voluina fraction:    0.60 
Nominal ply ttiieknan: 0.1906 mm (0.0075 in.) 

Fibar: 6.6 mil boron on tungatan 
Mauix: 2387 
Nominal daniity: 1.94 B/cm^ (0.07 lb/in.3) 
Commantt: Spacification SP-29e anantially aquivalant propartiat 

(5.6 mil Boron/PR 286) 

Tatting Tamparature, K (F) 297     (75) 196      (-108) 77        (320) 20        (-423) 4          (-462) 

Tharmal Conductivity 

Lonjitudinal (0°)(»l 
VJattim 1 K 1 
Btuhi 1u1 F-1 
Rafarancat: 9 

Avg 
Avg 

1.02 
0.59 

1.11 
0.64 

0.913 (82 K) 
0.528 (82 K) 

0.178 (7.8 K) 
0.103 (7.8 K) 

Transyari8(9C°)('») 
Wans m-1 K-1 
Btu hr 1 ft-1 F-1 
Refsrancas: 9 

Avg 
Avg 

0.581 
0.336 

0.553 
0.320 

0.466 (86.7 K) 
0.269 (86.7 K) 

0.174 (1*.7 K) 
0.100 (14.7 K| 

Sheet Norma|(c) 
Watts ml K 1 
Btu hr-l ft 1 F^ 
References: 

Avg 
Avg 

Tharmal Expansion 

Longitudinal (0°)l<) 
10-6 AL/L 
References: 

Avg 

Transverse (SO")"') 
10-6 A L/L 
References: 

Avg 

Sheet Normalfc) 
10-6 A L/L 
References: 

Avg 

Specific Heat 

Joules kg-1 K"! 
Btu lb 1 F-1 
References: 

Avg 
Avg 

Electrical Rasistivity 

Longitudinal {0°)M 
Ohm m 
References: 

Avg 

Tra.isverseOO")!'') 
Ohm m 
References: 

Avg 

Sheet Normal<<:) 
Ohm m 
References: 

Avg 

(a) Warp directior, in woven cloth. 
(b) Fill direction in woven citoh. 
(c) Press cure direction. 

■«» 

7b-.- 
VI.2.2-3 (11/76) 
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TABLE 11,3,1 ME1 

li^ 

Graphite-Epoxy 

Compoiita Clan:   GriphifEpoxy Typa: AS/NASA Ruin 2 

Specif icai ion: 
Layup: Uniaxlal tape 
Nominal fiber volume fraction: 0,6 
Nominal ply tliicknest: 0.207 mm (0,008 in,) 

Fiber: Type AS graphite 
Matrix: NASA Reiin 2' "I 
Nominal density: 1.52 g/cm^ (0 055 Ib/in.^) 
Comments: 

o 

Testing Temperature, K (F) 297 (75) 195      (108) 77 (•320) 20        (-423) 4           (.452) 

Tension, Longitudinal (0")f'l 

TUS, MNAn2 (ksi)                       Avg 
Min 

References: 8 

1300 
1190 

(190) 
(173) 

1230 
1213 

(178) 
(176) 

1300    (190) 
1260    (1831 

E,.GN/m2(106psi)'^'          Avg 
Min 

References: 8 

117 
112 

(17,0) 
(16,3) 

101 
94 

(14.7) 
(13.6) 

116      (16.9) 
107      (16.5) 

SEi,MN/m2(ksi)                      Avg 
Min 

References: 

E2 GN/m2 (10^ psi)                Avg 
Min 

References: 

TPL,MN/m2(ksi)<1l               Avg 
Min 

References: 

Failure Strain, 10"3                  Avg 
Min 

References: 8 

9.3 
9.0 

9.3 
9.0 

9.0 
9.0 

Poisson's Ratio 0,347 0.299 0.340 

References:      8 

NTS, MN/mZ /kji)                     Avg 
K, =                                         Min 
References: 

NTS, MN/m2 (ksi)                   Avg 
K, =                                            Min 
References: 

Tensmn, Transverse (90°)(''' 

TUS, MN/m2 (ksil                    Avg 
Min 

References: 8 

12,8 
10.1 

(1.86) 
(1.47) 

2.44 
1.62 

(0.354) 
(0.235) 

3.04     (0.441) 
2,37     (0.344) 

ri,GN/m2(106psi)               Avg 
Min 

References: 8 

7,79 
7,10 

(1,13) 
(1.03) 

10.90 
9.65 

(1.58) 
(1.40) 

11.25   (1.63) 
10.34   (1.50) 

SE^,MN/m2(ksi)                    Avg 
Min 

References: 

E2,GN/m2(106psi)                 Avg 
Min 

References: 

TPL, MN/m2 (ksi)'^'               Avg 
Mm 

Failure Strain, 10'3                  Avg 
Min 

References: 8 

2,0 
2.0 

0.2 
02 

0.3 
0.2 

Poisson's Ratio 0.022 0,030 0.029 

References: 8 

NTS, MN/m2 (ksi)                     Avg 
K, =                                         Mm 
References: 

NTS, MN/m2 (ksi)                     Avg 
K, =                                         Min 
References: 

11,3.1 1 11/76) 

78   - 
(a) Warp direction in woven cloth, 
(bl Fill direction in woven cloth, 
(1) Essentially linear to fracture. 
(2) Secondary modulus detected 71 4GN/m2(1.2x 0*) higher. 

MUMiMlaiMiiiMMiuUki ill  »I jMiiMMmiiilihiiti 

http://www.abbottaerospace.com/technical-library


PWW ss It a«PMMp nppaiH 

TABLE 11.3.1-ME2 

Compotite Clan: Graphite-Epoxy Typa:  AS/NASA Roin 2 

opai'ification: 
Layup:  Uniuial t>p« 
Nominal fiber volunw 'raction: 0.6 
Nominal ply thicknaa:   0.207 mm (0.008 in.) 

Fibar: Typa AS gnphita 
Matrix: NASA Ha«in 2* ^^> _ 
Nominal daniity: 1.52 fl/cm^ (0.066 Ib/in.^) 
Commantc 

7H 

u 
Teiting Temparature, K (F) 297 (75) 195      (108) 77 (■320) 20        (-423) 4 (^2) 

Comprauion, Longitudinal (0°)<»' 

CUS, MN/m2 (ksi)                    Max 
Avg 
Min 

Refsrancat:   8 

561 
531 
496 

(81.2) 

(77.0) 
(71.9) 

1229 

897 
668 

(178) 

(130) 
(97) 

883 

694 
600 

(128) 

(100) 
(87) 

CPL, MN/m2 (k$i)                    Max 

Avg 
Min 

Rafarancas:   8 

366 
283 
225 

(61.5) 
(41.0) 
(32.6) 

504 
450 
395 

(73.1) 
(65.4) 
(57.3) 

377 
374 
370 

(54.7) 
(64.2) 
(53.71 

E, GN/m2 (106 p,j)                  Avg 

Min 
Referar.ces:    8 

129 
125 

(18.7) 
(18.1) 

122 
110 

(17.7) 
(16.0) 

125 
124 

(18.1) 
(18.0) 

Comprauion, Transverse (90'')l'>) 

CUS, MN/m2 (ksi)                    Max 
Avg 
Min 

References:    8 

104 
89 

71 

(16.1) 
(12.8) 

(10.3) 

151 
136 
125 

(21.9) 
(19.8) 

(18.1) 

150 
130 

100 

(21.8) 
(19.0) 
(14.4) 

CPL, MN/m2 (ksi)                    Max 
Avg 
Min 

References:    8 

116 
95 

80 

(16.8) 
(13.8) 

(11.5) 

72 
68 

65 

(10.5) 
(9.8) 

(9.4) 

E, GN/m2 (106 psi)                  Avg 
Mir. 

References:    8 

11.0 
10.8 

(1.59) 
(1.57) 

15.3 
13.1 

(2.21) 
(1.89) 

16.1 
14.4 

12.34) 
I -.09) 

In-Plane Shear 

SUS, MN;m2 <ksi)                     Avg 4.14 (0.60) 4.48 (0.65) 5.30 (0.77) 

Mir, 
References:    7 

SPL, MN/m2 (ksi)                      Avg 
Min 

References: 

G,GN/m2(106psi)                 Avg 
Min 

References: 

Interlaminar Shear 

SUS, MN/m2 (ksi)                     Avg 
Min 

References: 

SPL. MN/m2 (ksi)                      Avg 
Min 

References: 

G, GN/m2 (106 psi)                 Avg 
Min 

References: 

Impact, Charpy V(Cv), Izod(l) 

Long., (0-)J(ftlb)f«l                Avg 
Min 

References: 

Trans., (90°) J(ft-lb)('>)           Avg 
Min 

References: 

Sheet, Normal. J (ftlb) <"=•        Avg 
Min 

References: 
11.3.1-2(11/76) 

(a) Warp direction in woven cloth. 
(b) Fill direction in woven cloth. 
(c) Press cure direction. 
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Graptiite-Epoxy 
TABLE 11.3.2 ME1 

-w 

Compotite Cla«:   Grephif-Epoxy Type:  HT-S/X 904 

o 

U 

Specification: 
Layup:  Uniaxial tape 
Nominal fiber volume fraction:   0.60 
Nominal ply ttiicknnn:  0.127 mm (0.006 in.) 

Fiber: HT S 
Matrix: X-904 
Nominal density: 1.66 n/cm^ (0.0596 lWin.3) 
Comments: 

Testing Temperature, K (F) 297      (76) 196      (108) 77        (-320) 20         (-423) 4          (-462) 

Icnsion. Longitudinal (0°)'"' 

TUS. MN/m2 (ksi)                     Avg 
Min 

References:   1 

1296    (188) 1013    (147) 

Ei,GN/m2(106psi)                 Avg 
Min 

References:   1 

138      (20.0) 140      (20.3) 

SEi,MN/m2(ksi)                      Avg 
Min 

References: 

E2GN/m2 (lO^psi;                  Avg 
Min 

References: 

TPL, MN/m2 (ksi)                     Avg 
Min 

References: 

Failure Strain, 10-3                  Avg 
Min 

References:   1 

9.0 7.3 

Poisson's Ratk> 0.32 0.36 

NTS, MN/m2 (ksi)                     Avg 
K, =                                      Min 
References: 

NTS, MN/m2 (ksi)                     Avg 
K, =                                            Mm 
References: 

Tension, Transverse (SO")''*' 

TUS, MN/m2 (ksi)                     Avg 
Min 

RefereiH^s:   1 

16.b     (2.4) 74.1     (3.5) 

Ei,GN/m2(106p$i)                 Avg 
Min 

References:   1 

7.86     (1.14) 10.96   (1.59) 

SE,,MN/m2{ksi)                      Avg 
Mir, 

References: 

E2, GN/m2 (106 psi)                 Avg 
Min 

References: 

TPL, MN/m2 (k»i)                     Avg 
Min 

References: 

Fail'ire Strain, 10-3                   Avg 
Min 

References:   1 

2.0 2,1 

Poisson's Ratio 0.01 0.02 

References:   1 

NTS, MN/m2 (ksi)                     Avg 
K, =                                      Min 
References: 11.3.2-1 (11/76) 

NTS, MN/m2 (ksi)                     Avg 
K, '                                            Min 
References: 

7!S .< 

(a) Warp direction in woven cloth. 
(b) Fill direction ir ...jv.-n cloth. 
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TABLE 11.3.2-ME2 

Compo«it« Cl««: GraphiM-Epoxy Type:   HT-S/X-904 

78 

Specification. 
Layup:   Uniaxial tape 
Nomirwl fiber volume fraction: 0.60 
Nominal ply thickness: 0.127 mm (0.006 in.) 

Fiber: HT-S 
Matrix:   X 904 
Nominal density:   1.65 o/cm^ (0.0596 lb/in.3) 
Comments: 

Testing Temperature, K (F) 297 (75) 195       (108) 77         (-320) 20        (-423) 4           (-452) 

Compression, Longitudinal (0°)'^) 

CUS, MN/m2 (ksi)                    Max 
Avg 
Min 

References:    1 

787 (114) 1371    (199) 

CPL. MN/m2 (ksi)                    Max 

Avg 
Min 

References: 

E, GN/m2 (106 psi)                   Avg 

Min 
References:    1 

136 (19.8) 128      (18.6) 

Compression, Transverse (90° I "'I 

CUS, MN/m2 (ksi)                     Max 
Avg 
Min 

References:    1 

150 (21.8) 253      (36.7) 

CPL,MN/m2(k$i)                     Max 
Avg 
Min 

References: 

E, GN/m2 (106 psi)                 Avg 
Min 

References:    1 

10.4 (1.51) 17.2     (2.50) 

In-Plane Shear 

SUS, MN/m2 (ksi)                    Avg 
Min 

References: 

SPL. MN/m2 (ksi)                     Avg 
Min 

References: 

G, GN/m2(106psJ)                  Avg 
Min 

References: 

Interlaminar Shear 

SUS, MN/m2 (ksi)                    Avg 
Min 

References:     1 

95.8 (13.9) 120      (17.4) 

SPL. MN/m2 (ksi)                      Avg 
Min 

References: 

G,GN/m2(106psi)                  Avg 
Min 

References: 

Impact, Charpy V(Cv), Izod(l) 

Long, (0')J(ftlh)(a)               Avg 
Min 

References: 

Trans, (90') J (ft lb)('»)           Avg 
Min 

References; 

Sheet, Nornul, J (ftlb)(<=)        Avg 
Min 

References: 11.3.2-2 (11^6) 

(a) Warp direction ir woven clot i. 
(b) Fill direction in wn'ven clot';. 
(c) Press cure direction. 

o 
I 
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Graphite-Epoxy 
TABLE 11.3.2 TR1 

Composite Class:   GraphiWEpoxy Type: HT-S/X 904 

^ 
Spacification: 
Layup:   Uniaxial tape 
Nominal fiber volume fraction: 0.60 
Nominal ply thickness: 0.127 mm (0.005 in.) 

Fiber: HT S 
Matrix: X 904 
Nominal density: 1.65g/cn.3 (0.0695 lb/in.3) 
CommanU: 

Testing Tamfreratura, K |F) 297     (75) 195      ( 10B1 77         (320) 20         (-♦23) 4           (-452) 

Thermal Conductivity 

Lon9itudinBllO")<*) 
WattsmlKl                       A«t 
Btu hr-^ ft 1 F '                    A«« 
References: 1 

13.55 
7.83 

11.50 
6.64 

4.30 
2.48 

Tr»n$vei»(90°)(W 
Wattsan^ K''                      Avg 
Btuhrlftlp'                 p^ 
References:  1 

0.660 
0.381 

0.505 
0.291 

0.267 
0.154 

Sheet Niirmal<c) 
Wattiw 1 K 1                       Avg 
Btu hr' ft 1 F*                   Avg 
Referenoes: 

Thermal Exfwnsion 

Longitudinal (0°)<al 
10-6 AL/L                            A«g 
References: 1 

0 -H3.9 +41.6 

Transverse (90° jib) 
10-6 A L/L                             Avg 
References:  1 

0 -1270 -2500 

1; 
Sheet Normally) 

10-6 A L/L                           Avg 
References: 

■p 
Specific Heat 

Joules kg 1K-1                      Avg 
Btu lb 1 F-1                            Avg 
References:   1 

890 
2125 

629 
1492 

304 
726 

Electrical Resistivity 

Longitudinal (0°)(al 
Ohm m                                    Avg 
References:   1 

0.3-70' 0.4-90* 

Transverse (90°)('') 
Ohm m                                    Avg 
References:   1 

190 220 

Sheet Normal <<=) 
Ohm m                                    Avg 
References:   1 

1600 1900 

(a) Warp direction in woven cloth. 
(b) Fill direction in wov>m citoh. 
(c) Press cure direction. 
*     Electrical resistivity in fiber direction strongly affected by fiber volume, fiber distribution and moisture content of composite. 

78.. < 

11.3.2-3(11/76) 
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TABLE 11.4.1-ME1 

Composite Class:    Boron-Aluminum Type: S.6 mil Boron/6061 

Specification: 
Layu i: Uniaxial tape 
Nominal fiber volume fraction: 0.47 
Nominal ply thidcnas: 0.180 mm (0.007 in.) 

Fiber: 5.6 mil boron on tungsten 
Matrix: 6061 Aluminum 
Nominal density: 2.66 g/cm^ (0.096 lb/in.3) 
Comments:   F Temper, diffusion bonded 

Tasting Temperature, K (F) 297 (75) 196       (108) 77 (320! 20        (-423) 4 (-462) 

tension. Longitudinal (0°)(*) 

TUS, MN/m2 (ksi)                     Avg 
Min 

References:  6, 7 

1310 
1206 

(190) 
(175) 

1630 
1585 

(?37) 
(230) 

1606 
1486 

(233) 
(217) 

Ei,C3N/m2(106p$i)                 Avg 
Min 

References: 6,7 

205 
194 

(29.8) 
(28.1) 

196 
186 

(285) 
(27.0) 

204 
191 

(29.5) 
(27.7) 

SEi,MN/m2(ksi)                      Avg 
Min 

References: 

E2 GN/m2 (10^ psi)                  Avg 
Min 

Raferencas: 

TPL, MN/m2(ksi)<l>               Avg 
Min 

Raferencas: 

Failure Strain, 10"-'                   Avg 
Min 

References:   6. 7 

6.20 
6.00 

7.75 
7.00 

7.75 
7.00 

Poisson's Ratio 0.29 0.34 0.34 

References:       6,7 

) 
NTS, MN/m2 (ksi)                     Avg 

K, =                                            Min 
Refer 3nces: 

NTS, MN/m2 (ksi)                     Av^ 

Kt=                                         Vin 
References: 

Tension. Transverse (90^)"'' 

TUS, MN/m2 (ksi)                     Avg 
Min 

References:   6, 7 

163 
145 

(23.6) 
(21.1) 

244 
229 

(35.4) 
(33.2) 

276 
2-3 

(40.0) 
(39.6) 

Ei,GN/m2{106psi)                 Avg 
Min 

References:   6, 7 

156 
138 

(22.6) 
(20.0) 

123 
100 

(18.5) 
(14.6) 

150 
118 

(21.8) 
(17.1) 

SEi,MN/m2(ksi)                      Avg 
Min 

References: 

E2,GN/m2(106psi)                Avg 
Min 

References: 

TPL, MN/m2 (ksi)                    Avg 
Min 

References:   6, 7 

66.2 
53.7 

(9.6) 
(7.8) 

76.0 
64.8 

(11.0) 
(9.4) 

72.1 
50.3 

(10.5) 
(7.3) 

Failure Strain, 10 3                   Avg 
Min 

References:   6, 7 

6.3 
4.9 

8.3 
8.0 

8.7 
8.0 

Pofsson's Ratio 0.22 0.22 0.2S 

Referencas:   6,7 

NTS, MN/m2 (ksi)                     Avg 
K, -                                         Min 
Raferencas: 

NTS, MN/m2 (ksi)                     Avg 
K, '                                         Min 
References; 

11.4.11 (11/76) 

7S>^< 

-a 

(a) Warp direction in woven cloth, 
(b) Fill direction in woven cloth. 
(1) Essentially linear to fracture. 
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Composite Clan:   Boron-Aluminum 

TABLE 11.4.1 ME2 

Type:   5.6 mil Boron/6061 

Specification: 
Layup:   Uniaxial tape 
Nominal fibef volume fraction: 0.47 
Nominal ply thickness: 0.180 mm (0.007 in.) 

Fiber:  5.6 mil boron on tungsten 
Matrix:   6061 Aluminum 
Nominal density: 2.66 g/cm^ (0.096 lb/in.3) 
Comments:   F Temper, diffusion bonded o i 

Testing Temperature, K (F) 297 (75) 195       (108) 77 (320) 20         (-423) 4 (-452) 

Compression, Longitudinal (0")!^) 

CUS,MN/m2(ksi)'^'              Max 

Avg 
Min 

References:    8, 12, 13 

2475 
1980 

1455 

(359) 
(287) 

(2111 

2868 
2068 

1393 

(416) 
(300) 

(202) 

3260 
2900 

2600 

(473) 
(421) 

(377) 

CPL,MN/m2(ksi)<2)               Max 

Avg 
Min 

References: 

E GN/n2(106psi)(V3)        ^^g 

Min 
References:    6 

(228) (33) 

Compression, Transverse OO"!*''' 

CUS, MN/m2(ksi)('')               Max 
Avg 
Min 

References:    8,12,13 

321 
275 
249 

(46.6) 
(39.8) 
(36.1) 

456 
436 
387 

(66.2) 
(63.2) 
(56.1) 

656 
623 
582 

(95.1) 
(90.3) 
(t4.5) 

CPL, MN/m2 (ksi)''"               Max 
Avg 
Min 

References:    8 

59.4 
57.7 
54.9 

(8.61) 
(8.37) 
(7.97) 

96.7 
87.3 
81.8 

(14.0) 
(12.7) 
(11.9) 

113 
108 
101 

(16.4) 
(15.7) 
(14.6) 

E, GN/m2(106p$i)''"             Avg 
Min 

References:    8, 12. 13 

150 
107 

(21.8) 
(15.5) 

124 
83 

(18.0) 
(12.9) 

101 
90 

(14.6) 
(13.0) 

In-Plane Sfiear 

SUS, MN/m2 (ksi)                      Avg 
Min 

References:     12 

155 
89 

(22.5) 
(12.9) 

162 
137 

(23.5) 
(19.8) 

SPL,MN/m2(ksi)                    Avg 
Min 

References: 

G, GN/m2(106psi)                  Avg 
Mm 

References:     12 

58 
57 

(8.4) 
(8.3) 

Interlaminar Shear 

SUS, MN/m2 (ksi)                     Avo 
Min 

References:     6, 14 

124 
97 

(18) 
(14) 

132 (19.1) 

SPL. MN/m2 (ksi)                      Avg 
Min 

References: 

G. GN/m2(106->-4)                  Avg 
Mm 

References: 

Impact, Charpy V(Cv.>, l/odd) 

Long, (0 >J(ftlb)'a)                Avg 
Mm 

Reference;;: 

Trans., (90 ) J (ftlb)'*"'            Avg 
Mm 

Sheet, Normal, J (ftlb)'":'        Avg 
Mm 

ReferefKes: 11.4.12 (11/76) 

(a) Warp direction In woven cloth. 
(b) Fill direction in woven cloth. 
(c) Press cure direction, 
(1) S.-ndwich beam data not include 
(2) Essentially linear to fracture 

1 

.J 

(3) ?97 K data may he used conservatively at low temperatures. 
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Boron-Aluminum 
Composite Class: Boron-Aluminum Type: 5.6 mil Boron/6061 

Specification: 

Layup: Uniaxial tape 

Nominal fiber volume fraction: 0.47 

Nominal ply thickness: 0.180 mm (0.007 in. 

Fatigue 

Load orientation: 0° (uniaxial) 

Load direction, tension-tension 

I.Of- 

0.8 

0.6 
CD 
3 

CO 

0.4 

0.2 

Frequency   30 Hz 

R = O.I    Kt = I 
Ref: -13 

Fiber: 5.6 mil boron on tungsten 

Matrix: 6061 aluminum 

Nominal density: 2.66 g/cm^ (0.095 lb/in.3) 

Comments:  F Temper, diffusion bonded 

297 K  (75 F) 

10' 10' 10^ 10^ 

Fatigue  Cycles 

10= 10* 10^ 

FIGURE 11.4.1-ME1.  FATIGUE LIFE CYCLE FOR BORON-ALUMINUM 

11.4.1-3(11/76) 

78. i < 
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TABLE 11.4.1TR1 

CompoiitB Clan:    Bofon-Aluminum Type:  5.6 mil Boron/6061 

Specification: 
Layup:   Uniaxial tape 
Nominal fibar yoluma fraction:   0.47 
Nominal ply thicknan: 0.180 mm (0.007 in.) 

Fibar: 5.6 mil boron on tungitan 
Matrix: 6061 Aluminum 
Nominal deniity: 2.66 g/cm^ (0.095 lb/in.3) 
Commantt:    F Tampar, diffusion bonded 

u 

297     (75/ 195      (108) 77        (320) 20        (-423) 4          (-452) 

Thermal Conductivity 

Longitudinal (0°)(*) 
WammlKl                       A«g 
Btu hr ' ft 1 F 1                    A«i 
References: 

Transverae OO")"*) 
Wattsan-1 K-1                      A«| 
ktu hr-1 ft-1 F'                   Aag 
Refarancat: 

Sheet Normal<c) 

Watum 1 K 1                      Avg 
Btu hrl ft-1 F 1                   Avg 
Referaaoes: 

Thermal Expansion 

0 -460 -740 
Lon   iudinal (0°)(»l 

lOiJAL/L                            Avg 
Heferancas:   1.14 

Transverse (90° )">) 

10-* A L/L                           Avq 
References:   1, K 

0 -2240 -3380 

Sheet NormallO 
10 6 A L/L                           Avg 
Refarances: 

Specific Heat 

Joules kg 1 K^                     Avg 
Btu lb 1 F 1                          Avg 
Referenc«s:   14 

984 
2350 

440 
1050 

Electrical Resistivity 

Longitudin.ll (,1°)(») 
Ohm m                                    Avg 
References: 

Transverse OO")""' 
Ohm m                                 Avg 
References: 

Sheet Normalfe) 
Ohm m                                    Avg 
References: 

(a) Warp direction in woven cloth. 
(b) Fill direction in woven citoh. 
(c) Press cure direction. 

7(S.v 

11.4.1-4(11/76) 
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TABLE 12.1.2-ME5 

UMHM^.dMMMi 

PCTFE 

o Alloy Dasignation: Polych'^fotrifluoroethylene (PCTFE) 

■—/ 

Specification: 
Form: 
Thickness, cm (in.): 
Condition: 

Crystallinity, percent:    67.6-70.0 

Testing Temperature, K (F) 

Efi, GN/m2 (io6 p,j) 

Ef2, GN/m2 (106 psi) 

No   ot Spec. 

Impact 

Charpy, V, J (ft-lbjJ/m 
Itt Ib/in.) 

No  of Spec. 
No  ot Spec 

Izod, J/m (ftlb/in.) 

No. of Spec. 

HardnftSi 

Rockwell 

References:   90205 

Avg 
Mm 

Avg 
Mm 

Avg 
Min 

Avg 
Mm 

Avg 
Mm 

29E97 (76) 

58.2     (1.10) 
b1 8      (0.93) 

195       (-108) 

55.5     ■^.ro) 
52 9      (1.00) 

77 (-320) 

58.2     (1.10) 
52,9     (1.00) 

20 (-423) 

65.6     (1.24) 
59.2      II 12) 
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TABLE 12.1.2 TR1 

Alloy Designation: Polychlorotrifluoroethylene (Kel F) 

Specification: 
Form: 
Dimension: 
Condition: 

u 
AmorVious 

Testing Temperature K (F) 273 (321 100 (280) 50 (370) 20 (■423) 10 (-442) (452) 

Thermal Conductivity 

Watts m-1 K-1 
Btu hr-1 ft-1 F-1 

No   jf Spec 
P-»-<tfic8i:   90205,96881 

Thermal Expansion (T?73 to T) 
Longitudinal 

Percent 
No  of Spec. 

References:    94202 

Specific Heat 

Joules kg-1 K"! 
Btu lb' F-1 

No of Spec 
References:    96881 

Electrical Resistivity 

Ohm m 
Ohm circular mil ff' 

No  o< Spec 
References: 

0.130 
(0.075) 

0.0£ 

1 

0.725 
1 

0.079 0.054 0.038 0.0190 

(0.057) (0.046) (0.031) (0.022) (0.011) 

0.860 
1 

3.72 
(9.56 X 10-*) 

7:} 

12.1.2-6(11/761 

ittittmtimmatmMiammmimmi M      ^-a^.^.lilli-J^^jjj;;^,^......,.;.  ....„-;.;,.■.^.,,..,,   ,...,..-    .-;.        .    ,.. A 

http://www.abbottaerospace.com/technical-library


^•^Kmi'mmmwm>'m'r^fwmmm !■ iiu»i| >i '^mmmn^t"!^' 

Temperature, F 

U 

'E 

o 

o 
3 

■o c 
o o 
o 
E 
w 
a> 

C.I 

0.01 

0.001 

-450 -400 -300    -200-100   32 

0.1 

m 
3^ 

o 
T3 
c 
o 

i.OI^ 
o 
E 
w 
a> 

0.001 

10 100 300 
Temperature, K 

FIGURE 12.1.1-C1. THERMAL CONDUCTIVITY VERSUS TEMPERATURE FOR 
POLYCHLOROTRIFLUORDETHYLENE (KEL-F) 

12.1.2-6.1 (11/76) 7r).v 

HfettliMCLJi ■imaawaauuiaiaaia*! iiWla*vkalliWMiawiUa«>dMil>uU»..W ■UIMIUMiliriUliillHillttMlaiAi'iiiMHUtaitflHiillftifaiMWAiUMMIMiMJlUia 

http://www.abbottaerospace.com/technical-library


o 

to 

o o 

O 
a> 

-8- 
Q. 
E 

— 

m 
6 

in 
d 

in 

I I 
iuaojad 'uojsuodx^ loujjagx 

o 

I 

UJ 
o 
ro UJ z 

Ui 
.1 
>• 
X 
1- 

O UJ 
00 O 
C\J tc 

O 
D 
-1 
u. 
oc o t- 

'3- o C\J OC 
o 
-1 
X 
u 
>- 

o -1 
o o 
OJ 0. 

oc 
o 

^ u. 
- UJ 

0) 

S 3 
oc 
3 
h- 

o < 
i— 

Q. 
OC 
UJ 
a. E S <u UI 

o »- P 
(\j 

(O 
3 
(A 
OC 
UJ 
> 

z 
o o 
00 w 

z 
< a. 
X 
UJ 
_i o < 

'3- S 
oc 
UI 
X 
H 
^ 

O UJ 
t«* 
»— 
M 
^ 
UJ 
oc 
3 
a 
u. 

12.1.2 7 (11/75) 
7r}>;< 

http://www.abbottaerospace.com/technical-library


P!^w^w^^i^"*"ifp«iilpppf*ir"f?^^*«^iPWPBr^^wPii ^mmtm^^^mim mmimmi^mjfwmtmii > 

m -450 
Temperature, F 

-400 -300 -200-100   6-<: 
lU I 1 1 1 

/ 

/ 

' 

1 

/ 

/ 
ill 

/ 

3 
^ 

O 

o 
X 

S
pe

c'
ifk

 
p

 ^ .., ^ 

nni 

u 

0.00001 

10 
Temperature, K 

100 "^00 

FIGURE 12.1.2-S1. SPECIFIC hEAT VERSUS TEMPERATURE FOR 
POLYCHLOROTRIFLUOROETHYLENE (KEL-F) 

7r).'< 
12.1.2-8(11/76) 

http://www.abbottaerospace.com/technical-library


'■-•■'"^-sgsrisiiwin 

TABLE 12.1.3-TRl 

PTf^E 

j    V   Alloy Designation:     Polytetrafluoroethylene (Teflon) 

Specification: 
Form: 
Dimension: 
Condition: Amorphous 

Testing Temperature K (Fl 

Thermal Conductivity 

Watts m-1 K-I 
Btu hr-1 ft-1 F-1 

References: 96881 

Theimal Expansion {T27A *° T) 
Longitudinal 

Percent 
N.i  o- Spec 

References:   94202 

Specific Heat 

Joules kg-1 K"! 
Btu lb' F-1 

References:   94196, 94203 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft'' 

No  n' Spec, 
References: 

273 (32) 

940 
(0.225) 

100 (-280) 

1.48 

380 
(0.0908) 

50 (370) 

-1.57 

200 

(0.0478) 

20 (-423) 

75 

2 
(0.0179) 

10 (442) 

20.5 
(0.00490) 

0032 

2.2 

(-4521 

(0.018) 

(0.000526) 

7f|-.'^ 
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TA8LF 12.1.3-MA1 

U Polymer Designation: Polytetraf uo.oethylene (Teflon) 

Specification: 

Form: Rod 

Diameter, cm(in.): ~1 (?) 

Condition: As received, with treatment in boiling aqua regia to remove surface impurities 

Volume Susceptibility (k)* as a Function of Temperature and Field Strength 
 ^ =^ ^_: 1 

Temperature, 
K(F) Low Medium Infinite 

6.1 (-448) -105.0 X 10-7 -106.9x 10-7 -108.8 X 10-7 

16.8 (-429) -107.6 X 10-7 -109.2 x 10-7 -110.4X 10-7 

30.0 (-405) -109.5 X 10 7 -110.4x 10-"' -111.4X 10-7 

48.8 (-372) -109.9 X 10-7 -110.9X 10-7 -111.9X 10-7 

64.7 (-343) -110.2X 10-7 -in.Ox 10-7 -111.9X 10-7 

81.7 (-312) -109.3 X 10-7 -109.9 X 10-7 -110.5X 10-7 

102.1 (-275) -109.6 X 10-7 -110.1 X 10-7 -110.7X 10-7 

152.5 (-185) -109.9 X 10-7 -110.4X 10-7 -110.8X 10-7 

194.8 (-109) -110.1 X 10-7 -109.8 X 10-7 -110.9X 10-7 

255.2 (-0.3) -110.1 X 10-7 -110.3X 10-7 -110.5X 10-7 

292.0 (66) -no.ox 10-7 -110.1 X 10-7 -110.3 X 10-7 

Reference:  96890 

in mksa units. 

Note:    Mmksa   ~ 12.57 x 10-7 for all values of k. 

12.1.3-15(11/76) 
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TABLE 12.2.1-rR1 

o Alloy Designation:   PolYmethylmethacrylate (Plexiglas) 

( 

Specification: 
Form: 
Dimension: 
Condition: Amorphous 

Testing Temperature K (F) 

Thermal Conductivity 

Watts m-1 K-1 
Btu hr-l ft' F-1 

No   u't St ■' 
References:   96872, 96880, 

96889 

ThernnI Expansion IT273 to T) 
Longitudinal 

Percent 
Nn    -i' Spec 

References: 

Specific Heat 

Joules kg-1 K"! 
Btu lb-1 F-' 

\u   ()• Sp.n 
References:   94201, 94203 

Electrical Resistivity 

Ohm m 
Ohm circular mil ft"' 

N.,    ;■ Soer 

References: 

273 (32) 

1280 
(0.306) 

100 (280) 

550 
(0.131) 

50 (370) 

275 
(0.0657) 

20 (^23) 

79 
(0.0189) 

10 (442) 

22 
(0.00526) 

0.052 

2.4 

(-452) 

(0.030) 

(0.000574) 

(i 

t; 
80 
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TABLE 12.3.1-TR1 

PS 

■\Jf 
Allov Designation:  Polystyrene 

Specification: 
Form: 
Dimension: 
Condition: Amorphous 

u 

Testing Temperature K (F) 273 132) 100 (•280) 50 (■370) 20 (-423) 10 (-442) 4 (-452) 

Thc-mal Conductivity 

Wans m' K-1 
Btu hr-l ft-1 F-1 

References:    96872,96880, 
96882 

Thermal Expansion (127-^ to T) 

0.0266 

3 
(0.0154) 

Longitudinal 

Percent 

References;    06883 

0.00 
1 

1.00 
1 

1.23 
1 

■1.31 
1 

1.31 
1 

1.32 
1 

Specific Heat 

Joules kg-l K'^ 

Btu lb ■> F-l 

References:   94200, 94203 

1130 
(0.270) 

455 

2 
(0.109) 

2~v 

2 
(0.0645) 

102 

2 
(0.0244) 

32 
(0.00765) 

5.1 
(0.00122) 

Electrical Resistivity 

Ohm m 
CJ'm circulai n  1 ft"! 

Seferences: 

12.3.1-1 (11/76) 
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TABLE 12.4.1 TR1 

Alloy Oeslgnatton: rOLYVINYLACETATE 

Specification: 
Form: 
Dimension: 
Condition: AMORPHOUS 

Testing Temperature K (F) 273           (32) 100           (280) 50             (370) 20             (^23) 10            (-442) 4 (-452) 

Thermal Conductivity'^' 

Watts m-1 K-1 
Btu hr-1 ft-1 F-1 

\o  c^t spec 

References:    96872 

0.0179 

1 

(0.010) 

Thermal i:xpansion (T273 to T) 
Longitudinal 

Percent 
Ni;,oi Spec. 

Raierences: 

Specific Heat 

Joules kg-1 K"1 
Btu lb-1 F-1 

No  of Spec. 

References: 

Electrical Resistivity 

Ohm m 
Ohm circular mil ff^ 

No  of Spec 
References: 

(1)  Density = 1.20 g/cm^ 

u Molecular Weight^ 105,000 

u Silr 
12.4,1 1 (11/76) 
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