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MILITARY SPECIFICATION
STEEL, CORROSION-RESISTANT (13-8),

PLAI’E, SHE!iT !Jl[) STRIP

This specification is approved for ilse by all Departments and Agencies of
the Dep,jrtinent of Defefl Se.

1. SCOPE

1.1 S$cope. Ttljs specification covers the requ iremellts for four types and
five con71TtT6ns of aircraft qIlalit.y corrosion-resistant (19-B) steel Plate>
sheet and strip.

1 .Z Classification. Material shall 1 be furni shed in the fol lo~ing types
.————

and conriltlons, as specified (see 6.2 and table 1):

Types

301 (UNS S30100)
392 (UNS S30?00 )
304 (LMlsS30430 )
316 (UNS S31500)

Conditions

Annealed
1 /,1 Hard

1/2 Hard
3/4 Hard
Full Hard

—- .

1... ...........
.

aenefjcjal co,mnents (recommendations, additions, deletions) and anY Pertinent
data which may he of use in improving this document should be addressed to:
Engineering Specifications

the ‘3;;1f!;$es!;;
and Standards Department (Code

Engineering Center, Lakehurst, NJ 08733, by using
Stdwlardi zation Ilocw?nt Improvement Proposal (DD Form 1426) appearing at the
end of this dot,.om?ntor by letter.
-. ..... —.. . ... .. .
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7.. APPLICA!ILE DOCUMENTS

2.1 Government documents——. .—. - -.—_—____

2’.1.1 Specifications, standards, and handbooks. Unless otherwise
sp?cified, the fol Iowlng speclflcatlons, standards, and handbooks of the issue
1istcd in that issue of the Department of Defense Index of Specifications and

Standards (DrllISS) specified in the solicitation form a part Of thiS
specification to the extent specified herein.

STANllARDS

FEnERAL

FED-STD-48 - Tolerances for Steel Wrought Products, and for
Centrifugal ly Cast Steel.

FEn-STD-l 51 - Metals; Test Nethods.
FED-STD-183 - Continuous Identification Marking of Iron and

Steel Products.

MILITARY

MIL-STO-163 - Steel Mill Products Preparation for Shiprsentand
Storage.

(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions
should be obtained from the contracting activity or as directed by the
contracting officer. ) ●

2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. The issues of the documents
which are indicated as DoD adopted shall be the issue 1isted in the current
DoDISS and the supplement thereto, if ap~licable.

AMERICAN SIX IETY FOR TESTING AND MATERIALS (ASTM)

ASTME8 - Tension Testing of Metallic Materials.
ASTM E 10 - FIrinel1 Hardness of Metallic Materials.
ASTM E 18 - Rockwel1 Hardness and Rockwel1 Superficial Hardness of

Metallic Materials.
ASTM E 290 - Semi-Guided Bend Tests for Iluctility of Metallic

Materials.
ASTM A 262 - l’)etectingSusceptil ibility to Intergranular Attack in

Stainless Steels

(.APP1ication for copies should be addressed to the Asnerican Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103. )
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SCCIFTY OF AIITOMOTIVE ENGINEERS, INC. (SAE)

AMS 2242 - Tolerances - Corrosion and Heat-Resistant Steel, Iron
Alloy, Titanium and Titanium Alloy Sheet, Strip and Plate.

(Application for copies should be addressed to SAE, 400 Commonwealth Drive,
Varrendale, PA 15096. )

(industry association specifications and standards are general ly available
for reference from 1ibraries. They are also distributed among technical
groups and using Federal agencies. )

2.3 Order of precedence. In the event of a cnnfl ict between the text of
this specification and tfi”e references cited herein, the
specification shal1 take precedence.

3. REQUIREMENTS

3.1 Chemical composition. The chemical composition shal1
limits specified in table II.

text of this

comply with the

3.2 Mechanical properties. The material shal1 comply with the mechanical
properties specified in table 11Ia and with the bend properties in table IIIb
or c as applicable.

3.2.1 Cold bending. Materials shal1 withstand, without cracking, cold
bending about an axis parallel to the direction of rolling, by either the
free-bend method or the controlled-bend (V-block) method at the conditicms
specified by table IIIb and 11Ic, respectively. The choice of method of test
shal1 be at the option of the vendor.

3.3 Production methods. The steel shal1 be aircraft qual itY produced b.y
the c1ec=-=ace process. Sufficient discard shal1 be taken to ensure
freedom from injurious piping and undue segregation.

3.4 Surface finish. Material shal1 be supplied with one of the following
surface ~s, as specified (see 6.2.1):

Sheet materials

No. 1

No. 2D

No. 20

No. 4
No. 7
No. 8

No. 1
No. 2

No. 3

Finish - Hot rolled, annealed, and descaled.
Dull finish - Cold rolled, annealed, descaled. Cold rolling

after solution heat treatment for any purpose
(flattening, finidhing, polishing, etc. ) is not
permitted.

Briqht finish - Similar to 2D. except final cold pass on
polished rol1S.

Standard polish - Final polish 120-150 grit, one or both sides.
IIiahluster finish - One or both sides.
!~irror finish - One or both sides.

Strip materials
Strio - Cold rolled. annealed and descaled.
Strip - Cold rolled, annealed, descaled and rerolled on

polished rolls.
Strip - Cold rolled, hiqhly reflective finish, final annealing

in a controlled atmosphere furnace.
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Unless otherwise specified, annealed sheet shal1 be furnished with a
number 2D finish and annealed strip with a number 1 finish. Sheet
and strip in the 1/4 hard condition or of higher hardness shall be
furnished with a number 2B finish.

Plate materials

Hot rolled, annealed, or heat treated and blast cleaned or descaled.
Standard polish - Final polish 120-150 grit abrasive.

Unless otherwise specified, plate shal1 be furnished with an
unpolished finish.

3.5 Dimensional tolerances. The variation between measured and ordered
dimensions sha[ I not exceed the respective tolerance 1imits of AJ4S 2242,
except that width tolerances for sheared and gas-cut plate shal1 comply with
the tables titled “Alloy steel plates, Width and Length of Sheared Plates, one

Inch and lJnder i n Thickness, Shearing Tolerances” and “Al lo.Y Steel P1 ates. Gas

Cut Rectangular Plates, Width and Length Tolerance s”,- respectively: of
FED-STD-48.

3.6 Internal cleanliness. Assurance aqainst a deleterious carbide network
shal1 be made by examination of the microstructure. There shal1 be no
evidence of a carbide network.

3.7 Identification of product. Plate, sheet and strip shall be legibly
marked in accordance with FED-sTI)-183. The following marking items shal1 be
included:

a. Type
h. Corwlition
c. Heat number
d. MIL-S-505911

3.7.1 Coiled sheet and strip. The coiled sheet and strip shall be
suitably tagged WIth the above information? using an oi1proof tag, and shal1
also be marked near the outer end of the CO11.

3.8 Workmanship. The plate, sheet and strip shal1 be free from seams,
laminations, Ill-1sters, scale and other injurious defects.

4. O(IALITY ASSUPJINCE PROVISIONS

4.1 Responsibility for inspection. [Jnless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise
specified in the contract or purchase order, the contractor may use his own or
any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth in
the specification where such inspections are deemed necessary to assure
SUPPI ies and services conform to prescribed requirements.
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4.2 Classification of inspection. The inspection requirements specified
herein are classified as quality conformance inspection (see 4.3 through 4.9).

4.3 Qual it.yconformance inspection.

4.3.1 Inspection of product. Sheet, strip and plate shall be visually
inSDected to detet?nine conformance to this sDecification with resDect to
Sur}ace finish (3.4), dimensions (3.5), identification of product (3.7) and
workmanship (3.8). Sample units shal1 be randomly selected to represent each
respective thickness, of a number not less than indicated h.v table IV.
Inspection of coils for thickness and crown shall consist of measurements at
the center and 1/2 inch in from the edge at each end of the coil and 1/2 inch
in from the edge at three other locations along the coi 1. Inspection for
thickness and crown of cut lengths of sheet and strip and of plate? shall
consist of measurements at five locations distributed along and 1/2 Inch in
from the edqe, and at the center of the cut ends. Nonconforming Material
shal1 be rejected. Reworking of rejected material is persnitted provided
reinspection is carefully conducted so that all of the nonconforming product
is renoved.

4.3.2 Packaging, packing and marking. Packaging, packing and marking
shal1 be inspected for conformance to section 5.

4.4 ChenicJl analysis.

4.4.1 Samoling. Samples for check chemical analysis shall be selected in
accordance with method 111 or 112 of FED-STD-151 to represent each heat in the
shipnent. The sample shall consist of not less than 2 ounces of material.

4.4.1.1 Samples for check chemical analysis may be waived provided that
all of the material under inspection can be identified as being made from a
heat previously analyzed and found to be in accordance with the chemical
composition specified herein.

4.4.2 Method. Chemical analysis shal 1 be performed as specified in method
111 or 112 of FE9-STD-151. In the event of dispute, analysis shal1 be by wet
chemical analysis.

4.5 Sampling for mechanical tests,

4.5.1 When sheet or strip is furnished in coil form, at least two (2)
samples for mechanical tests shal1 be cut from each end. When material is
furnished in cut sheet, strip or plate form, at least four (4) samples shall
be selected from each 100 or less sheets, strips or plates of the same heat
and conditioning, of the same thickness, and submitted for inspection at one
time. However, no more than one (1) sample may be taken from a sheet, strip
or plate.

4.5.2 When material cannot be identified as to heat, at least four (4)
samples shal1 be selected from each 500 pounds of material of one condition
and thickness and presented for inspection at one time.

4.5.3 A tension test specimen, a bend test specimen and a hardness test
specimen shal1 be taken from each sample. Hardness tests may be made on the
grip end of the tension test specimens before they are subjected to the
tension test.

5
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4.6 Tension tests.
●

4.6.1 Specimens. Tension test specimens shal1 be obtained in accordance
with 4.5, except that not less than four (4) specimens of the same heat and
condition and of the same thickness shall be submitted for inspection at one
time.

4.6.2 Preparation of specimen. Tension test specimens shal1 be, cut from
each sample and shal1 conform to ASTM E 8, section 6. When the width of the
material peimits, test specimens shall be prepared with the longitudinal axis
transverse to the direction of rolling.

4.6.3 Method. Tension tests shall be conducted in accordance with ASTM E
8. Yield strength shal1 be determined by the offset or extension-under-load
method.

4.7 Bend tests.

4.7.1 Speciriens. Bend test specimens shal1 be obtained in accordance with
4.5. A mlnlmum ot three (3) specimens shall be submitted for testing at one
time.

4.7.2 Preparation of specimens. Where possible, strip specimens shal1 be
cut from each sample with the longitudinal axis transverse to the direction of
rolling. Specimens shall conform with ASTM E 290, section 7.

4.7,3 Method. Specimens shal1 be tested in accordance with ASTM E 290, as
For control led-bend (V-block) test specimens shal 1 be bent cold

●
appl icable-
by means of V-blocks or mating punch-and-die having an included angle of 45
degrees and with proper curvature of surfaces at the bend areas to impart the
desired shape and diameter of the bend specimen.

4.8 Hardness tests.

4.8.1 S ecimens. Hardness test specimens shall be obtained in accordance
wtih 4.5. & three (3) specimens shall be submitted for testin9 at on?
time.

4.8.2 Preparation of specimens. Hardness specimens shall confoti to
either ASTM E O, section Or ASTM E 18, section 4, depending upon which
method is used.

4.8.3 Method. Specimens shal1 be tested in accordance with ASTM E 10 or
ASTM E 18.—

4.9 Internal cleanliness tests.

4.9.1 Sampling. At least three (3) samples shall be taken from each heat.

4.9.2 Preparation of samples. Samples shal1 be prepared in accordance with
ASTM A 262, Practice C.

4.9.3 Method. Samples shal1 be tested in accordance with ASTM A 262, ●
Practice C.
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4.10 Additional testing. The frequency of sampling specified above is
bcsed cn t~ assump~n~t the material is produced from the same heat at

—-

on~ fiinw and is essentially homogeneous in all respects. If the materi?l is
t)~.errfrom stock and is not identifiable a~ to heat and method of manui acturc,
or if the identity of any portion of the shipment is obscure in any respect.,
additional samples and tests shal1 be required to detemrine conformance of al1
..ortions of the shiprm?nt to this specification.

4.11 Rejection and retest. Failure of a specimen to meet the test
requirement~ shal1 be cause for rejection of the lot. At the discretion of
the acquiring acti’lity, retest wil 1 be penrritted. A retest sample ~f five
rp::cimcns to replace each failed specimen of the original samples shall bc
V?sted. If one of the retest specimens fails, the lot shal1 be rejected with
no further retesting petmitted.

4.12 Conformance test results. Results of the above conformance tests
shal1 be retained for a period of six months by the contractor. The .’esults
chal1 be readily available to the Government quality assurance representative.

5. PACKAGING

5.1 Packaging and acking.
d (see 6.-

Packaging and packing shall be level A or C,
as specifie

5.1.1 Level A. Materials shal1 be properly separated by type, condition,
and size when prepared for delivery. Material shal1 be packaged and packed in
accordance with MIL-STO-163.

5.1.2 Level C. Mate,-ials shal1 be packaged and packed in accordance with--—
the marrufackurerrs consrrercialpractice.

acc~~ant%’1%~
Marking and labeling of shipments shall be in

6. HOTES

6.1 Intended use. The steel is intended for use in the fabrication of the
it.ructur3T’p.,tl”s—oraircraft where a corrosion-resistant steel is required but,
where gas or arc welding and elevated temperature are not involved.

6.1.1 The mechanical properties specified herein for other than ?nnealed
materials arc obtained by cold working (strain hardening) and not hy heat
h-catmcnt. Therefore, the CO1d-worked material should not be h?ated to
te:,rperature which adversely affects the mechanical
COk”~OSion-resistance before,

properties or
durinq. or after fabrication. However. the

resistarrcc spot
this n!?t.c)ia’i.

welding process may ’”be used in the fabrication of p-rt; from
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6.2 Ord?rinq data. Acquisition documents should specify the following:. .. ...!-— ..-

a. Title, number and date of this specification.

b. Type, condition, size and thickness, and surface finish
(see 1.2 and 3.4).

c. Level of packaging and packing required (sfle5.1 ).

6.3 Definitions.

6.3.1 Sheet. Sheet shal1 be interpreted as material which is 1ess th-.n
0.1875 inctiin-thickness i,nd24 inches or mors in width.

6.3.2 Strip. Strip shal1 be interpreted as material whicl, is 0.1875 inch
or lCSS in_tliT_clness and less than 24 inches in width.

6.3.3 Plate. Materials over 10 inches in width and 0.1875 inch or over iil
thickness ---‘--

6.4 Type designations. The use of 301, 302, 304 and 316 in this
specification– tFSiT@niteS““aTloys having chemical composition: cimilar to, iwt
not necessarily identical with, AISI type 301, 302, 3114 and 316,
respectively. The unified numbering system (UNS) dcsignatioi~s are 1isted for
information purposes only and similar al10YS shall not he construed as an
acceptable alternate, unless all requirements of this specification are met. ●
.hsstndi?ns: Prcparinu activit.y:
.Nav~ - AS Navy - AS
Air“Force - 20
Army - AR

Review activities:
Navy - OS
Air Force - 99
Army - F,”,, MI
DLA - CS, IS

(Project Po. 95i$- 0109)

User activities:
Army - NE
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TABLE I. Type and condition matrix.

1 Type ! Conditions
I Annealed 1/4 hard \ 1/2 hard

301
3/4 hard ‘ Hard

[; ;~;
x x

302

J

x x
304 x x x x
316 x 1

TABLE 11. Chemical composition.

“T=+-c-II% , P ~~ s ,‘erw ! -m----
[ (max) (max) (max) \ (max )

301 0.15 2.00 I0.045 10.03 I16.0-18.0 \6.0-8.0

302 0.15 2.00 0.045 0.030 17.0-19.0 8.0-10.0

304 0.08 2.00 0.045 0.030 18.0-20.0 8.0-12.0

“316 0.08 2.00 0.045 0.030 16.0-18.0 10.0-14.(

_—.——_l~ I I I I E
Si Mo
(max) (;~x) ~

1.00 0.50 0.50
(max)

1.00 0.50 0.50
(max )

1.00 0.50 0.50
(max)

1.00 0.50 2.00-
3.00
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,—. _.

! Type

i
-

301

TABLE IIIb. ~

Condition I Thickness 0.050 inch
and under

F

Bend angle Bend ~/
in degrees factor

Annealed ! 130 1
7/4 hard ~ 180 1
1/2 hard 1!30 2
3/4 hard 180 3
Hard 1!30 4

Annealed ~ 180 1
1/4 hard : 1!30 1
1/2 hard ~ 180 2
3/4 hard 180 3
Hard 180 4

Annealed 180
1/4 hard 180 ;
1/2 hard 180 2
3/4 hard 180 3
Hard 180 4

Annealed

I
1BO

I
11/4hard 180 2

bend test requirements.

Thickness over 0.050 Thickness over
through 0.187 inch 0.187 inch

Bend angle Bend 1/ Bend angle Bend ~/
in degrees factoF in degrees factor

180 1 180 1
90 2 --- ---
90 2 --- ---
--- --- --- ---
--- --- --- ---

180 1 180 1
90 2 --- ---
90 2 --- ---

___ --- --- ---
--- --- --- ---

180 1
90 ; ::: ---
90 2 --- ---

--- I --- I --- 1 ---
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TABLE IIIc. Controlled bend (V-block) test requirements.

“ype Conditior

301 Annealed
1/4 hard
1/2 hard
3/4 hard
Hard

302 Annealed
lf4 hard
1/2 hard
3/4 hard
Hard

304 Annealed
1/4 hard
1/2 hard
3/4 hard
Hard

316 Annealed
1/4 hard

hichness 0.050 inch Thickness over 0.050 Thickness over
and under through O.187 inch 0.187 inch

IBend angle Bend 1/ I Bend angl
in degrees fact~r in degree

135 135
135 ; 135
135 4 135
135 6 ---
135 6 ---

135
I

1 I 135
135 5 135

Bend 1/ I Bend angle
factFr in degrees

+

135
: ---
4 ---
--- ---
--- ---

1 135
3 ---
4 ---
___ ---
--- ---

135
i ---
4 ---
--- ---
--- ---

1 I 135
6 ---

Bend 1/
fact~r

1
---

---

---

---

1
---

---

---
___

1
---

---

---

---

1
---

1/ Specimens shal1 be bent around a diameter equal to the product of the bend—
factor times the nominal thickness of the test specimen.

TABLE IV. Sampling.

Lot size Sample size Acceptance number

1-65 4 0
66 - 110 5 0
111 - 300 7 0
301 - 500 10 0
501 - 800 15 0
Over 800 25 0

*U.S. GOVERNMENT PRINTING OFFICE: 1983–605-034/3011
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