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Classification System and Tests
For Solid Elastomeric Materials

MIL-STI-)-417A(MR)

1. This limited coordination Military Standard has been prepared by the
.4rm? Materials and ~!echanics Research Center based upon currently available
information, and has been approved by the Army Materiel Command.

2. Recommended corrections, additions, or deletions should be addressed to
the Director, Army tiaterials and Mechanics Research Center, Watertown, Mass.
02172.
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FOREM)RD

This standard was revised to reference the latest indust~ test methods
and to include metric equivalents.

The rubber materials covered by this standard can be associated with

rubber materials classified in ASTM D2000 entitled “Elastomeric Materials
for Automotive Applications.”

Uhen specifications and drawings referencing materials listed in this

standard are updated, they shall be changed to reference ASTM D2000.

iii

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


CONTENTS

1.
1.1

1.2
1.3

2.
2.1
2,2

3.

3.1

3.2

3.2.1
3.2.2

4.
4,1
4 .1.1
4 .1.1.1
4 .1.1.2
4 .1.2
4 .1.2.1
4 .1.2.2
4 .1.2.3
L. 1.3
4 .1.3.1
4 .1.3.2
4.2
4.3
4.4
4 .4.1
4 .4.2
L.4.3
4 .4.4
4 .4.5
4 .4.6
4,5
4.5.1
4 .5.2
4.5.3

4.5.4
4 .5.5

SCOPE
Scope
Applications
Classification

REFERENCED DOCUMENTS
Specifications and standards
Other publications

DEFINITIONS
Grades
Suffixes

Suffix numbers
Suffix letters

GENERAL REQUIREMENTS
?iaterials

Type R
Class RN
Class RS

Type S
Class SA
Class SB
Class SC

Tvpe T
Class TA
Class TB

Physical properties
Commonly used grades
Basic requirements

Durometer hardness
Tensile strength
Ultimate elongation
Oil aging
Compression set
Heat aging

Special requirements added bv suffix letter
Resistance to heat aging - Suffixes A, Al, 4, A6

Compression set - Suffixes B, BI, B3, and B7
Resistance LO ozone - Suffixes Cl and C2

Compression deflection - Suffix D
Resistance to oil and fuel aging -

Suffixes El, E3, E&, E5

iv

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


MIL-STD-417A(MR)

4.5.6

4.5.7
4.5.8
4.5.9
4.5.10
4.5.11
4.5.12
4.5.13
4.5.14
4.5.15

4.5.16
4.5.17

4.5.18
4.6

5.
5.1
5.1.1
5.1.2
5.1.3
5.1.4
5.1.5
5.1.6
5.1.7
5.2
5.3

LOW temperature brittleness -
Suffixes FI, F2, F3, F7, F13

Resistance to tear - Suffix G
Resistance to flexing - Suffix H
Resistance to abrasion - Suffix J
Adhesion to metal (bonded) - Suffix K1
Adhesion to metal (cemented) - suffix K2

Resistance to water - Suffix L
Resistance to flame - Suffix M
Resistance to repeated impact - Suffix N
Resistance to staining of organic finishes -

suffix P
Resilience - Suffix R
Low temperature torsional stiffness -

Suffixes S1, S2, Sll
Special requirements - Suffix Z
Workmanship

DETAIL REQUIREMENTS
Tests
For basic requirements
Durometer hardness
Tensile strength
Ultimate elongation
Oil aging
Compression set
Heat aging

Suffix letter requirements
Acceptance tests

TABLES

Table

11

III

Iv

v

VI

VII

VIII

Ix

Specimen thickness - Degree twist relationship

T’estingfor suffix letter requirements

Physical requirements - Type R, class RN

t, 11 Type R, Class RS

1, ,, Type S, Class SA

,, ,, Type S, Class SB

,, ,, Type S, Class SC

t, ,! Tvpe T, Class TA

tl ,! Type T, Class TB

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


-

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


!!lI,-:;”TII-417A(MR)

!!lLITARYSTANf}AR1)

C1,ASSIFICATJON SYSTLKIANiI TES’I’S101/
SOLID [.LASTIJ}IERICMATERIALS

L

1. SCOPE

1.1 Scope. This standard covers a group of significant symbols identifying
performance characteristics of rubber compositions; and, when practicable,
kesr methods for use in determining compliance with the identifying
characteristics.

1.2 Applications. This standard shall be used to identify rubber com-
positions for military applications. Competent technical discrimination shall
be applied, prior to Issuance of a procurement document desiccating a
particular grade, to insure that compatible suffix combinations have been
selected.

1.3 Classification. Rubber compositions shall be of the following types
and classes:

Type R - Non-oil-resistant

Class RN -

Class RS -

Type S - Oil

Class SA -

Class SB -

Class SC -

Natural or synthetic natural (Cis 1-4 pol>risopr~nej
(see table JJl)

Synthetic (see table IV)

resistant

Very low volume swell (see table V)

Low volume swell (see table VI]

hlediumvolume swell (see table VII)

Type T - Temperature resistant

Class TA - Low and high temperature resistant (see table VIII)

Class TB - High temperature and oil resistant (see table IX)

2. REFERENCED DOCUMENTS

2.1 The following documents of the issue in effect on date of invitation
for bids, form a part of this standard.

1
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SPECIFICATIONS

MILITARY

‘IT-E-529- Enamel, Alkyd, Semi-Gloss

(Copies of specifications and standards required by contractors in connection
with specific pmcuremenL functions should be obtained from the procuring

activity or as directed by the contracting officer.)

2.2 Other publications. The following documents fom a part of this
standard. Unless otherwise indicated, the issue in effect on date of invita-
tion for bids shall apply.

,$merican Society for T sting and Materials (m standards:

D 395 -
D 412 -
i)429 -
D 471 -

D S18 -
D .531 -

1)573 -
D 575 -
D 624 -
D 813 -
D 832 -

D 865 -
D 925 -

r)945 -

D 1053 -

1)1149 -
U 1229 -
D 2137 -

D 2240 -

D 2228 -

Co~ression Set of Vulcanized Rubber
Tension Testing of Vulcanized Rubber
Adhesion of Vulcanized Rubber to Metal
Change in Properties of Elasto~nc Vulcanizates Resulting
from Immersion in Liquids
Surface Cracking Resistance of Stretched Rubber CoqoundS
Indentation of Rubber by Means of the Pusey and Jones
Pl=tometer
Accelerated Aging of Vulcanized R&ber by the Oven Method

Compression-Deflection Characteristics of Vulcanized Rubber
Tear Resistance of Vulcanized Rubber
Crack Growth of Rubber
Conditioning of Elastomeric Materials for Lcw-T~rature
Testing
Heat Aging of Vulcanized Rubber by Test Tube Method

Diffusion Strain of Rubber and Migration Strain of Vul-
canized Rubber in Contact with Organic Finishes
Mechanical Properties of Elasto~ric Vukcanizates Under
Compressive or Shear Strains by Mechanical Oscillograph
Low-Temperature of Stiffening of Rubber and Rubber-like
Materials by Means of a Torsional Wire Apparatus
Accelerated Ozone Cracking of Vulcanized Rbber
Low-Temperature Co~ression Set of Vulcanized Elastomers
Low-Temperature Iqact Test for Brittleness Determination
for Flexible Polymerlc Materials or Fabrics Coated Themith,
or Both
Indentation Hardness of Rubber and Plastics by Means of a

Durometer
Abrasion Resistance of Rubber by the Pico Method

-

(Applications for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

2
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3. DEFINITIONS

3.1 Grades. The grades are designated by numbers ”following the prefix
letters (RN, RS, SA etc.) (see tables 111 through IX). These grade numbers

consist of three digits, the first indicating Shore A durometer hardness range.
For ex~le, 3 for 30 ? S, 4 for 40 ? S, etc. The second and third digits
indicate the mini- tensile strength. For ex~le, 10 for 1000 psi (7.0 MPa),
1S for 1,500 psi (10.S MPa), etc.

3.2 Suffixes. It is recognized that basic requirements wed mainly to
classify co~sitions do not sufficiently describe some compositions, thus,
provision is WI?.3Cfor added requirements which are indicated by suitable suf-
fixes to the grade number.

3.2.1 Suffix FJunbe=. Suffix numbers are used only in those cases where one
co~osition has the same tensile strength requirements as another composition,
but the ultimate elongation requirement differs. The suffix number is expressed
by a single digit preceded by a hyphen and appended to the grade designation
indicating the required elongation. For example, -4 for 400 percent, -7 for
700 percent, etc.

3.2.2 Suffix Letters~’. Suffix letters are added singly or in combination
after any grade nutier to indicate additional requirements for that particular
grade (see tables 111 through IX).

A - Resistance to heat aging 70 hours at 158°F (70°C)
Al - Resistance to heat aging 70 hours at 212°F (IOO”C)
A4 - Resistance to heat aging 70 hours at 347°F (175”C.)

~- Resistance to heat aging 70 hours at 447°F (230.9°C)
- Compression set after 22 hours at 158°F (70°C)

dl - Compression set after 70 hours at 212°F (1OO”C)
B3 - Co~ression set after 70 hours at 302°F (lSO”C)
67 - C~ression set after low temperature, 22 hours at -67°F (-SS”C)
c1 - Resistance to ozone at 50 pphm at IOO”F (38°C) for 7 days
C2 - Resistance to o~ne at 50 pphm at 100”F (38”C) for 7 days after oven

exposure for 70 hours at 158°F (70°C)
D - Compression-deflection
E1- Resistance to oil aging, ASTN D 47I, ASTM Oil”No. 1
E3 - Resistance to oil aging, AS’J?4D 471, ASl?4 oil No. 3

E4 - Resistance to oil aging, (compounded petroleum oil)
Es - Resistance to fuel aging (ASTM D471, ASlT4Fuel B)
F1 - Low temperature brittleness at -40°F (-40”C)
F2 - Low temperature brittleness at -67°F (-5S”C)
F3 - Low temperature brittleness at -103°F (-75”c)
F7 - Low temperature brittleness - 22 hours at -67°F (-S!i°C)
F13 - LOW temperature brittleness - 7 days at -103”F (-75”c)

G - Resistance to tear

J/ Subscript-n unbers are used to indicate different time, temperature and/or
other ~nditlons for the same suffix letter. Numbers are not necessarily used
in sequence since some are held in reserve for future requirements.
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H-
J-
K1 -
K2 -
L -
t.!-
k-
P-
R -
S1 -
S2 -
Sl]
z-

Resistance to flexing
resistance to abrasion
Adhesion tc metal with bond made during vulcanization
Adhesion - cemented bonds made after vulcanization
Resistance to water
Resistance to flame
Resistance to repeated impact
Resistance to staining
Resiliency
Low temperature torsional stiffness at -40”F (-40°~)
Low temperature torsional stiffness at -67°F (-S5°C)
Low temperature torsional stiffness - 7 days at -40°F (-40”C)

Special requirements

4. GENERAL REQUIREMENT%

4.1 Materials. Rubber compositions specified herein shall be of three trees
and seven calsses. These compositions shall be manufactured from natural
rubber, reclaimed rubber, synthetic rubber or rubber-like materials, together
with added compounding ingredients of such nature and quality as to produce
vulcanized rubber conforming to the requirements of this standard. These vul-
canized compositions shall show no objectionable bloom nor bleeding. Unless
otherwise specified, color shall be black except for the TA compositions
whose color is dependent on the filler used.

4.1.1 Type R. Type R composition shall be made from natural rubber,
reclaimed rubber, synthetic rubber or rubber-like materials, alone or in com-
bination, for services where specific resistance to the action of petroleum
based fluids is not required.

4.1.1.1 Class RN. Class RN composition shall be based on natural rubber
in the form of crude rubber or reclaimed rubber or symthetic natural rubber
(Cis 1-4 polyisoprene).

4.1.1.2 CltE.SRS. Class RS composition shall contain syuthetic rubber or
rubber-like materials for general purpose use where oil resistance is nOt
required.

4.1.2 Iype S. Type S compositions shall be made from synthetic rubber or
~bber-llke materials for services where specific resistance to the action of
petroleum base fluids is required.

4.1.2,1 Class 5A . Class SA compositions shall have very low volume swell
in low-aniline point oils or fuels.

4.1.2.2 Class SB. Class SB compositions shall have low volume swell in
low-aniline~ils or fuels.

4.1.J03 class SC. Llass SC compositions shall have medium volume swell in
low-aniline point oils or fules.
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4.1.3 Type T. Type T composition shall be made from synthetic rubber or
rubber-like materials which shall be suitable for services where specific
resistance to the effects of high or low temperatures is required.

4.1.3.1 Class TA. Class TA compositions
maximum resistance to the effects of both h

4.1.3.2 Class TB. Class TB compositions
outstanding resistance to both dry heat and

shall be made from materials having
gh and low temperatures.

shall be made from materials having
oils at high temperature.

4.2 Physical Properties. The physical properties of rubber compositions
shall conform to the values established in tables III through IX as determined
by the applicable tests prescribed in 5,1.1 and table II. Physical properties
contained in this specification are not applicable to rubber compositions used
as a binder for material such as cork to form a uniform and homogeneous
material.

4.3 Commonly used grades. The compositions fo tables 111 through VII

marked with an asterisk are those most commoniy used. It is suggested that
these grades be specified when practicable.

4.4 B=ic requirements.

4.4.1 Durometer hardness. The durometer hardness of samples tested shall
not exceed the limits established in the applicable table when samples are
prepared and tested in conformance to 5.1.2,

4.4.2 Tensile strength. Tensile strength of samples tested shall not be
below the minimum value established i~lthe applicable table when samples are
prepared and tested in conformance to 5.1.3.

4.4.3 Ultimate elongation. Ultimate elongation of samples tested shall not
be below the minimum value established in the applicable table when samples
are prepared and tested in compliance with 5.1.4.

4.4.4 Oil a in
-----++ ~

The changes in physical properties shall not exceed the
limits establls e, In the applicable table when samples are prepared and
tested in accordance with paragraph 5.1.5.

4.4.5 Compression set. Compression set values shall not exceed the per-
centages established in the applicable table when the samples are prepared and
tested in conformance with 5.1.6.

4.4.6 Heat aging. The change in physical properties shall not exceed the
limits established in the applicable table when samples are prepared and
tested in conformance to S.1.7.

4.S Special requirements added by suffix letter.

4.5.1 Resistance to heat aging. Suffixes A, AI, A4, _and AA. Physical
properties [durometer hardness, tensile strength, ultlmate elongation) shall
not exceed the maximum limits established in the applicable table when
prepared and tested in conformance to the applicable requirements of table 11.
The aged specimens shall show no evidence of cracking when bent back 180 degrees
upon themselves.

5
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3,.. Compression set - Suffixes B, B1 !3<and 67. Compression set values
] not exceed pc’rccnt:igcsest:~bli~}~edin the applicable table when samples
prcpar-edand ~ested in conformance to the applicable requirements of
eI1. For .SuffixB7 (22 nours at -~7°F (-S5°C)) compression set shall nOt.

exceed 7(Jpercent after 30 minutes recovery at -67°F (-55°C).

4.5.3 Resistance to ozone - Suffixes Cl and C2. The specimens shall show

no ?vidence of cracking when examned follow~ng testing in conformance with
the applicable requirements of table II. Comp;sitions”that are being tested
for cvnf’ormanceto the requirements for Cl suffix shall show no cracks after
exposure to an ozone concentration of 50 parts per hundred million of air.
Compositions that are being tes~ed for conformance to the requirements for C2
suffix shall show no cracks after expnsure to an ozone concentration of 50
parts per hundred million of ir after oven exposure for 70 hours at 158°F
(70”C).

4.5.4 Compression deflection - Suffix !3. Compression deflection values
shall not exceed the limits established in the RN and RS tables when samples
are prepared and T.esreciin conformance with the applicable requirements of
table 11.

4.s.5 Resistance i.uoil and fuel aging - Suffixes Eli El, ELI and E<. The
change in physical properties, follow~ng test~ng In conformance with the appli-
cable requirements of table II, shall not exceed the limits established within
the ~pplicable table.

.1.5.6 Low temperature hrittlencss - Suffixes FI, F7, Fq, F7, and F=. There
s.hal1 hc no cvidencc of any break, crack, fissure or hole visible to the naked
c)e Iftcr testinj[IU conformance with the ap~licablc requirements of table 71.
c;oml),)..itlc)ris that are being tested fur conformance with the requirements of F1
L’ompoundsshall not fail at -400F (-40=C; while compositions being tested for

conformance to the requirements of F2 and F- shall not faiI at -67”F (-S5°C),
and tt,osefor F3 and FIs shall not fail at -103”F (-75”CI.

4.s.7 Resistance to tear - Suffix G. Specimens shall be prepared and
:C.S:C’L!jr,conformance with the applicable requirements of table II. Unless
othey-wi<especified, the tear re~~stancc shall not be less than 200 pounds per
Inch (3S.02 L\/m) of thickness for compositions having a tensile of 2000 psi
(lti.tjMPa) or 150 ~~il~ds per inch uf thickness (26.26 kN/m) if ten-
sile IS ~mder 2000 psi (14.0 M’Pa).

4.5.P Resistance to flexing - Suffix H. Specimens shall be prepared and
te~ted in conformance with the applicable requirements of table 11. It shall
be the responsibility of the procuring actil’ityto establish acceptance values
for compounds whe]-,tested as specified herein.

4.5.~ Resistance io abrasion - Suffix J. Specimens shall be prepared and
rc~red ]n conforwnce hlrh the aupl]cable rr~uirements of table II. Unless other-
wlsc specified, the loss in weig~~ of the specimens after testing shall not
~il’~~d S ncrcen~.
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4.5.10 Adh@~jon to meta~ bond made during vulcani:3Tion - Suffix k~.

Specimens shall be prepared and tested in conformance with the applicable
requirements of table Il. Unless otherwise specified, the ~clhesionvaiue
shall not be less than 40 pounds per inch (7.00 kN/m) of width.

4.5.11 Adhesion, cemented bond made after vulcanization - Suffix K?. It
shall be t~]eresponsibility of the procuring activity to establish the test
method and the adhesion value.

4.5.12 Resistance to water - Suffix L. Specimens shall be prepared and
tested in conformance with the applicable requirements of t:~hleII. l)uro-
rneterhardness shall not change more than t 10 points, and ~’olumeshall not
increase more Lhan +lC percent for RS and SB compounds only.

4.5.13 Resistance to flame - Suffix ?1. Specimens shall be prepared and
tested in conformance with the applicable requirements of table II. Unless
othewise specified, the flame propagation rate of the specimen shall not
exceed 1/2 inch (12.7 mm) per minute, and the specimen shall show no evidence
of separation of burning particles.

4.5.14 Resistance to repeated impact - Suffix N. It shall be the responsi-
bility of the procuring activity to establish the test method and the number
and magnitude of foot pound blows the specimen must be capable of withstanding.

4.5,15 Resistance to staining of organic finishes - Suffix p. Specimens
shall be prepared and tested In conformance with the applicable requirements
of table ~1.” The enameled surface shall show no evidence of staining.

4.5.16 Resilience - Suffix R. Specimens shall have a Yerzley resilience of
not less than that shown on the applicable table for the grade specified, when
tesred in conformance with the applicable requirements of-table 11~

4.5.17 Low temperature torsional stiffness - Suffixes S1, S7, and SI1.
Specimens shall be prepared and tested for conformance with the appllca~le
r~quirements of tabje ~1. Specimens being tested for conformance with the
requirements of these suffixes shall meet the minimum twist requirements of
table I. Compositions that are being tested for conformance with the require-
ments for S1 and S11 compositions shall be tested at -40°F (-40”C) while those
being tested for conformance with the requirements for S2 compositions shall
be tested at -67°F (-SS”C).”
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1/
Table 1 - Specimen thickness - Degree twist relationshi~

—

Torsional stiffness test

.—.—

Thickness

1riches (m) Twist. ans?ular de~rees. minimum

.060 1.s 98

.070 1.8 80

.080 2.0 66

.090 2.3 55

.100 L.5 46

.110 2.8 40

~’Interpolation shall be used for those thicknesses not contained within this
table. These values are based on a modulus of elasticity of 10,000 psi
(70 k for a specimen having a free span length of 1.0 inch (2S.4 UE) and
0.125 ~nch (3.175 m) wide.

4.5.18 Special requirements - Suffix Z. It shall be the responsibility of

the procuring activity to establish a criterion for determining conformance
to any special requirements that the procuring activity may rrquire.

4.6 Workmanship- Compositions shall be uniform in construction and appear-
ance and shall be free of porous areas, weak sections, bubbles, foreign matter
and other defects affecting serviceability of the finished item.

5. DETAIL REQUIREMENTS

S.1 Tests.

S.1.1 Basic requirements. Testing for conformance with the basic require-

ments shall be performed in accordance with the following tests in order to
determine compliance with the applicable requirements of section 4.

5.1.2 Durometcr hardness. Determination shall conform to ASTM D 2240 using
a Short A durometer. ASTM D 531 shall be used as a referee method.

5.1.3 Tensile strength. Determination shall be in conformance with ASTM
D 412 using a dumbbell shaped specimen, cut with a die conforming with the
dimensions of die C.

S.1.4 Ultimate elongation. Determination shall be in conformance with ASl?4
D 412 using a dumbbell shaped specimen cut with a die conforming to the

dimensions of die C.

5.1.s

ASTM Oil
shall be

011 aging. Testing shall be done in conformance with AS174 P 471 using

No. 3 as the test fluid. Temperature of oven and duration of test
as specified in the applicable table.

K
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L

5.1.6 Co~ression set. Testing shall be in conformance with ASTM D 395,

method B.

5.1.7 Heat aging. Testing shaIl be in accordance with ASTM D865 for TA

compounds. Test specimcrts shall be cut with a dir conforming?to die C of
ASTM D412.

5.2 Suffix letter requirements. Testing for conformance with suffix letter

requirements shall be accomplished in conformance with the applicable require-
ments of table 11, in order to determine compliance with the applicable
requirements of section 4.

Table II - Testing for suffix letter requirements

Suffix letter

A, Al, A4, and A6

L-

B, B1 and B3

B7

Cl and C2

D

Test method

Use ASIT4 D 573 at 158 or 212°F (70”C or IOO”C) or ASTTI D
86S at 250”F (121°C) or over. Test specimens shall be cut
with a die confoming to die C of ASTtIlD 412. Subsequent

to testing for change in durometer hardness, tensile
strength and ultimate elongation of the aged specimens, onc
part of the broken specimen shall be bent back upon itself”
and be held in that position for 30 seconds. I’emperature

of the oven or tube and duration of the test shall bc as
specified in the applicable table.

ASTM L]395, method B

ASTM D 1229 - 22 hours at -67°F (-55”C)

ASfM D 1149 - Test specimen size shall be 1 inch
wide, 3-3/4 inches (95.25 mm) long and 0.075 (1.9

25.4 mm)
m) to

0.125 (3.175 mm) inch thick. Specimens shall be mounted
in accordance with the requirements of ASTM D S18, method R,
except that the length of the clamping strips shall be
such as to facilitate placement within the test chamber of
the ozone cabinet. Duplicate specimens from each composition

or item being tested for conformance to this sui-fix letter

shall bc tested for conformance to suffix letter Cl shall
be exposed for 7 days to an ozone concentration of 50 ? 5
parts per hundred million of air at a temperature of ]00 t
2°F (38 t 1°C). At the end of the exposure time the speci-
mens shall be examined under a seven power magnifier.
Samples being tested for conformance with suffix letter C2

shall be exposed for 7 days to an ozone concentration of
50 ? 3 parts pcr hundred million of air at a temperature

of iOO i 2°F (38 I 1°C) after oven exposure for 70 hours
at 158°F (70°c). At the end of_the exposure time, the
specimen shal1 I]rrxamined under a >cvcrt power m:igni flt’r.

AS1’MD 575
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[1, E.,~, 114,:lnd E< ASThl D471 . Spec]mens that are being tested for confor- U

mance with the reqllirements of Suffix El shall be tested

III A~”l’ML)i1 No. i; tllcjscwith Suffix E3 in ASTM Oil No. 3;

those with Suffix l.,~in ASTM Service Fluid 100; those with
Suf’flx ES in AST3 Reference Fuel B.

I~ l:, 1“~, !’:, f, !~sm !1213~,Method ~. Five type B specimens shall be tested
P;; at one time. Paragraph 9.3.2 of ASTM D2137 shall be used

to determine acceptance or failure of compositions tested.
Specimens being tested for conformance to Suffix F1 require-
ments shall be conditioned For 3.0 t 0.5 minutes in liquid
at -40° ? 2°-} (-40 i lbC) and then tested. Specimens
being tested for conformance to Suffix F2 requirements
shall be cnnditloned for 3.0 t 0.5 minutes in liquid at

,OF [-55 ~ 10C) and then tested.-07 ~ ~ Specimens being
tested for conformance to Suffix F3 requirements shall be
conditioned for 3 minutes in liquid at -103 t 3°F (-75 t
~OCl and then tested.
. Specimens being tested for confor-
mance to Suffix F7 requirements shall be conditioned for
22 hours in air at -67 t 2°F [-55 t l°C) and then tested.
Specimens being tested fo~ conformance to Suffix F13 require-
ments shall be conditioned for 7 days in air at -103 * 3°F
(-75 ? 2“C) and then tested.

L

M

ASTM D 624 - The specimen shall be cut with a die conform-
ing to die B.

ASTM D 813

ASTM r)2228

ASTM D 429, Method B

The procuring activity shall determine the method of
testing for conformance to this suffix letter.

ASTM D 471

The testing apparatus shall consist of (1) a metal chamber,
12 Inches (304.8 mm) wide by 14 inches (3S5 fl’ml)deep by

24 inches (609.6 mm) tall, open at the top and front; (2)
a Tirrell burner with a 3/8 inch (9.53 mm) bore and 4
inches (101.6 mm) long above the primav air inlets; (3)
a watch or clock with a sweep second hand; and (4) a sup-

ply of illuminating gas at normal pressure.

-4

The specimens shall be 10 inches (254 mm) long, 1/2 inch
(12.7 ~) wide and 1/4 inch (6.35 mm) thick. Not less than

thrc~ specimens shall be tested. The specimen shall be
Marked at a distance of 2 inches (50.8 mm] from each end,

)1)
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and centered in a horizontal position in the test chamber,
on supports 8 inches (203 mm) apart and clamped at each end.
The b~mer shall be adjusted to provide a flame approximate-
ly S inches (127 mm) high, having an inner blue cone approxi-
mately 1.S inches (38.1 mm) high. The burner shall be
placed beneath the specimen midway between the supports in

such a manner that the flame of the core just touches the
underside of the specimen. The burner shall be left in this
position for 30 seconds, then removed and the flame extin-
guished. The rate of flame travel [total inches divided

by time of test) along the 6 inch (152.4 mm) test length

shall then be calculated and the average of the three
specimens shall be’reported as the flame propagation time.

The procuring activity shall determine the method of testing
for conformance to this suffix letter.

ASTM !3925, method B - The metal panels shall be finished
with olive drab enamel conforming to Specification TT-E-529
and shall be aged 48 hours prior to the test. Exposure
shall be 24 hours at 140 t 5°F (60 t 3°C).

ASTM D 945, part A

ASTM D 1053 - The general procedures of this method shall
be used, with the exception of those sections that are in
conflict with the following. The angle of specimen twist
shall be determined at only one temperature (-40”F) (-40”C)
for testing samples for compliance with S1 or S11 require-
ments or -67°F (-S5”C) for testing samples for compliance
with S~ requirements. Test specimen dimensions shall be
as follows: Th]ckness -- 0.085 f .025 inch (2.16 t 0.64 m);
free span specimen length- -l.O t .10 inch (25.4 t 2.54 mm);
width --O.l2S t .005 inch [3.175 t 0.13 mm). Only one
wire shall be used for the test. The wire shall be 2.6 ?
.3 inches (66 A 7.62 mm) long and have a torsional con-
stant of 0.S00 gram-force-centimeter per degrees of twist
(color code yellow). For liquid heat transfer media the
temperature of the bath surrounding the entire test speci-
mensshall be controlled to within t 1.8°F (? I,fl°C] and
the spec]men shall he conditioned 5 t 0.S minutes. (The
liquid heat transfer media and temperature control as
described within ASTM D 2137 are suitah)e.) For gaseous
media the temperature of the bath surrounding the entire
test specimens shall be controlled to within + 2°F (t 1°C)
and specimens shall be conditioned one hour for S1 or s~
and 7 days for S1] requirements. Not less than three
specimens shall be tested from each sample submitted, for
conformance with the twist req{]irementsof table 1. lf one

of the three specimen< tested fails to meet the m]nimtlm

twist requlremc~.tsf~r its thicknc~~, three :~tl~litinn:ll\oLIcJ-
mens shall be tested. Failure of anv one of the second
set of specimens shall constitute fa]lure of the ~,~)l)lc.

11
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z See 4.5.i8

S.3 Acceptance tests. The requirements for rejections and retesting shall
be cszablished b>’ the prncurinc activity. It is recognized that deviations
by the purchaser may be permitted to the extent of 10 perc_enttensile and
elongation only when test specimens are cut from parts instead of test slabs
due to variations in shape factor, grain effect and knitting of the rubber
composition.

Custodian:

Army - MR

Review interest:

.4rmy- ML

Preparing Activity:

Army - MR

Project Number 932CI-A162
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