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FOREWORD

The primary objective of this standard is to provide information of
direct usefulness to interested military personnel. The standard, in general,
is based upon the latest technical specifications of ASTM, SAE-ASTM
and SPL
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1. SCOPE

1.1 Purpose. The purpose of this standard is to establish a system for
designating cellular elastomeric materials based on natural, synthetic or
reclaimed rubber or rubber-like materials, alone or in combination. Cellu-
lar ebonite (hard rubber) and rigid cellular plastic materials are not
included.

l.2 Coverage. This standard covers a group of significant symbols
identifying specific physical properties of flexible, elastic cellular
materials and the test methods for determining these physical properties.

1.3 Application. This standard shall be used to identify cellular
materials for military applications. Physical property requirements are con-
tained 1n tables I through VII. Basic requirements are used to classify the
materials and to insure acceptable guality. Suffix letter designations given
in the tables indicate additional properties not described by the basic re-
quirements. Suffix letter designations other than those in the tables may
also be obtained (see 3.2 and h.2.l). Competent technical diserimination must
be exercised in adding suffix letters in order to prevent designstion of a
cellular material having incompatible physical property cambinations.

l.4 Classification, Types, Classes and Styles. Cellular materials shall be
of the folliowing types, classes and styles:

Type R - Nonoill resistant, useful over temperature range -55 to 100C
(-67 to +212F.) (see tables I and II).
Style C - Cored.
Style E - Expandedo
Style 0 - Open cell,
Style U - Uncored.

Type S - 011l resistant, useful over temperature range =40 to +70C

(=40 to 158F).

Class SB - Low volume swell in low aniline point 69.5 * 1.0C
(157.1 + 1.8F) oil (see table III).

Style E - Expanded.

Style 0 - Open cell,

Class SC - Medium volume swell in low aniline point 59.5 %
1.0C (157.1 + 1.8F) oil (see table IV).

Style E - Expanded.

Style O - Cpen cell,
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Type T -

Extreme temperature resistant, useful over temperature range
=75 to 175C (-103 to +347F), nonoil resistant (see table V).
Style E - Expanded.
Stylt 0 - om ce.].l.

Medium temperature and oll resistant useful over temperature
range =40 to +125C (-hO to +25TF) (see table VI).
styleC"COI'edo

Style U - Uncored.

Thermcplastic (heat sealable), useful over tempersture range
40 to +100C (-4O to +212F) oil resistamt (see tsdble VII).
Style C - Cored.

Style E - Expanded.

Style 0 - Open cell.

Style U - Uncored,

l.b,1 Classiﬁcation%fgrade ounbers and guffix letters. Cellular material

shall be further clmssi

ed by the applicable grade oumbers and, 1if necessary

by the applicable suffix letter or letters as defined under 3.l.l and 3.2

respectively.
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2. REFERENCED DOCUMENTS
2.1 Non-Govermmental. The following documents form a part of this standard

to the extent specified herein. Unless otherwise indicated, the issue in
effect on date of invitation for bids or request for proposal shall apply.

ASTM STANDARDS

Cl77 - Method of Test for Thermal Conductivity of Materials by Means of the
Guarded Hot Plate.

D395 - Methods of Test for Compression Set of Vulcanized Rubber.
Di29 - Methods of Test for Adhesion of Vulcanized Rubber to Metal.

DiT7Ll - Method of Test for Change in Properties of Elastomeric Vulcanizates
Resulting from Immersion in Liquids.

D518 - Method of Test for Resistance to Surface Cracking of Stretched Rubber
Compounds.

D573 - Method of Test for Accelerated Aging of Vulcanized Rubber by the Oven
Method.

P

D832 - Recommended Practice for Conditioning of Elastomeric Materials for Low-
Temperature Testl

ure Testiang.

D865 - Method of Heat Aging of Vulcanized Natural or Synthetic Rubber by Test
Tube Metbod.

Methods of Test for latex Foam Rubbers.

D1055

D1056 - Methods of Testing for Sponge and Expanded Cellular Rubber Products.

D114G - Method of Test for Accelerated Ozone Cracking of Vulcanized Rubber.
D1564 - Methods of Testing Slab for Flexible Urethane Foam.,
D1565 - Specifications for Flexible Foams Made From Polymers or Copolymers
of Vinyl Chloride.
D1667 - Methods of Test for Sponge Made from Closed Cell Poly(Vinyl Chloride),

or Copolymers Thereof.
D1692 - Method of Test for Flammability of Plastic Foams and Sheeting.

(Coples of ASTM Standards may be obtained fram the American Society for Testing
and Materials, 1916 Race Street, Philadelphia, Pa. 19103).

Technical society and technical association specifications and standards are
generally available for reference from libraries. They are also distributed among

technical groups and using Federal agencies.

-
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3. DEFINITIONS

3.1 Styies. Styles shall be designated by letters fallowing the type of
designation or in the case of type S, by letters following the class designa-
tion. The style shall indicate the cellular structure of the materials as

follows:

Cored, defined as cellular elastomeric material containing a
mltiplicity of holes (usually but not necessarily cylindrical
in shape) molded or cut into the material in some pattern
normally perpendicular to the largest surface, and extending
part or all the way through the piece.

c

Expanded, defined as elastameric materials coataining nonconnect-
ing gas-tight cells (closed cells).

o]
[}

Open cell, defined as elastomeric materials containing inter-
connecting cells.

o
]

Uncored, differing from C above only in that the finished item
contains no cores.

[
J

3.1.1 Grade numbers. Grade numbers shall consist of one or more digits
following the style designation. The grade mmbers shall correspond to the

indpn‘t'nf‘i on 10-3 AD‘PTAI"'" on vn\1\na ’c‘ t:’-pe ' GLJU. UU L\IIP“UB-LQR
deflection values for types R, S, T and V. In both cases, a higher mumber
indicates a firmer material.

E:.

d

3.2 Suffix letters. The grade mumbers as specified herein represent the
cellular materials most cammonly used. However, they do not sufficiently
descride some compositions, thus, provision is made for added requirements which
are in'icated by suitable suffix letters appended to the grade oumbders. Suffix
letter: may be added singly or in combination after any grade number to indicate
additicnal requirements for that particular grade. Caution mst be exercised in
adding suffix letters in order to prevent the designation of a cellular material
having incompatible physical property combinations. The significence of the
approved suffix letters shall be as follows:

Al - Resistance to heat aging, 22 hours at 100 + 1C (212 £1.8F).
A2 - Resistance to heat eging, 22 hours at 125 + 1C (257 t 1.6¥),
Al - Resistance to beat aging, 22 hours at 175 : 1¢ (34T 2 1.6F).
B - Coumpression set after 22 hours at 70 + 1€ (158 2 1.8¢F).
Cl - Resistance to ozone at 50pphm at 40 + 1C (104 t 1.8P) for 7O hours.
E - Reslstance to oil aging, 22 hours at 70 ¢ 1C (158 ¢ 1.8F) in
AS™ No. 3 0il.
F1 - Compression - deflection at lowv temperature, 5 hourt at -B0 3 2C
(-b0 t 3.6F).
Compression - deflection st lov temperature, 5 hours at -55 t 2C
(67 ¢ 3.6F).
F3 - Compression - deflection at low tempersture, 5 hours at =75 ¢ 2C
(-103 ¢t 3.6F).

G - Resistance to tear,

X!
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Registance to flexing,.
Adhesion to metal with cemented bond made after fabrication
of end item.
Resistance to water,
Rasistance to flame,
Thermal conductivity - "K" factor.
Special requirements.

> m
n
]

N X

Examples: (1) Grade RCS5Fl denotes a soft, cored, nonoil resistant foam
vith an indentation load deflection of 5 ¢ 3 lbe and requiring in addition to
the basic tests a lov temperature test at -40C (-4OF) (2) SCE20L denotes a
firm expanded oil resistant sponge with a compression deflection value of
20 t 3-1/2 psi and requiring in addition a water absorption test.
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L, GENERAL REQUIREMENTS

L.1 Materials. Cellular materials specified herein shall be of five
types, two classes and four styles. These materials shall be mamifactured
fram patural rubber, reclaimed rubber, syntheti: rubber or thermoplastic
rubber-like materials, alone or in cambination togetber with the added com-
pounding ingredients of such nature and quality that the finighed products
conform to the requirements of this standard.

4,1.1 ME R - Laim:s ?gp and expanded nonoil resistant rubber., Type
R materials am patural rubber, reclaimed rubber, synthetic
rubber, ar rubber-like materials, alone or in combination.

k1.2 ’lﬁ S - %E foam and ? anded o0il resistant rubber. Type S
materials e syn ¢ rubber, reclaimed rubber, or rubber-

like materials alone or in combination.

L.1.2.1 Class SB. Class SB materials shall have lowv volume swell (-25
to +10 percent) in oils having an aniline point of 69.5 t 1.0C (157.1 %
1.8F).

k.1.2.2 Class SC. Class SC materials shall nave medium volume swell
(+10 to +60 percent) in oils having an aniline point of 69.5 : 1.0¢ (157.1 #
1.8F).

L.1.3 Type T - Figh and low temnerature resistent. Type T materisls ghall

be made from synthetic rubber.

L.1.4 Type U - Medium temperature resistant foam. Type U materials shall
be made from synthetic rubber,

4,1.5 Type V - Heat sealable foam. Type V materials shall be made from a
thermoplastic.

L.2 Physicel properties. The physical properties of cellular elastameric
materials are based on test slabs and shall conform to the values estadlished
in tables I through VII as determined by the applicable tests prescridbed in
section 5.

L.2.1 Specisal requirenments designated by additional suffix letters.

4,2,1.1 Resistance to ozone (suffix Cl). Specimens shall show no evidence
of cracking when examined following testing in conformance with the applicable
requirements of 5.1.3.1.

L.2.1.2 Resistance to tear (suffix G). Specimens shull be prepared and
tested in conformance with the applicable requirements of 5.1.3.2. Unless
otherwise specified, the tear resistance shall not be less than two pounds per
inch of thickness of type U, Values for R, S, T and V shall be as specified in
the applicable procurement document.
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4,2.1.3 Adhesion to metal with cemented bond made after fabricatlon of
end item (suffix K2). Specimens shall be prepared and tested in conformance
with the applicable requirements of 5.1.3.3. Unless otherwise specified the
adhesion value shall not be less than 15 pounds per inch of width. This
requirement sball be considered as having been met if the rubber-to-metal
test specimen fails in the rubber prior to the attaimnment of the 15 pounds
per inch of width load.

4,2,1.4 Thermal conductivity (suffix V). Specimens shall be prepared and
tested in conformance with the applicable requirements of 5.1.3.4. Unless
othervise specified, the coefficient of heat transfer (K factor) shall de no
more than 0.30 BTU per hour per square foot per degree Fahrenheit per inch of
thickness, measured at 70 to SOF,.)

4L,2.1.5 Speciasl requirements (suffix Z). It shall be the respomsibility
of the procuring activity to establish a criterion for determining conformance
with any special requirements that the procuring activity may require.
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5. DETAIL REQUIREMENTS

5.1 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 L,

5.1.1.1 Indentation load deflection-(for types R and V).

5.1.1.1.1 Apparatus. An spparatus shall be used for this test, baving a
flat circular indentor foot 50 square inches in ares (7.98 inch in diameter)
connected to A& load measuring device by means of a ball and socket, or
universal joint, and mounted in such & manner that the test specimen can be
deflected at & rate between 0.5 inch and 25 inches per minute for type R
material, and between 0.5 inch and 20 inches per minute for type V material.

A maximum radius of 2mm. (0.0787 in.) is allowable on the edge of the indentor
foot.

5.1.1...2 Test specimens. The test specimens shall be not less than 12
inches by 12 inches. The thickness of the test specimens shall be not less
than 3/4 inch for type R and not less than 1 inch for type V. For type V
material, if the thickness is under 1 inch, the samples shall be plied without
the use of cement to a minirmum thickness of 1 inch. If the sample thickness is

] RS Uy ~ o ——
1 inch or over, it shall be usged me it is.

5.1.1.1.3 Procedure. The test specimen shall be placed in position on the
supporting plate of the apparatus. In case the specimen has one side cored or
honeycombed, this face shall rest on the perforated plate. The specimen shall
be such that the indentation will be made at the center except where the contour
of the specimen makes this impractical. The indentor foot shall be hrought into
contact with the specimen and the original height shall be determined after ap-
plying a total preload of 1 pound. The specimen sball then be compressed 25
percent of this original height. The compression shall be maintained at 25 per-
cent deflection with sutomatic or menusl control and tbe load in pounds shall be
recorded 5 seconds after the 25 percent deflection is reached for type R material
or 60 seconds after the 25 percent deflection is reached for type V materisl. Un-
less otherwise specified the specimens for compression readings shall be condi-
tioned undeflected and undistorted at a temperature of 23 t 1C (73.4 t 1.8F) for
at least 12 hours before being tested. Three specimens shall be tested and
results reported as the average of the tests on the three different test speci-

mens.

5.1.1.2 Indentation load deflection (for type U). This test method shall be
the same as 5.1.l1.1 except that the specimen shall be precopditioned (deflected
twice to 25 + 5 percent of original height and allowed to rest 10 * 5 minutes)
prior to testing and the minimum specimen size shall be 15 inches by 15 inches
by 3/4 inch. Record load 60 seconds after the 25 percent deflection is reached.
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5.1.1.3 1Indentation load deflection after air oven aging. The apparatus
shall be the same as described in ASTM Method D573 and the test specimens
and procedures used in the aging test shall be as specified for the appro-
Priate material. Exposure temperature and duration of test shall be as
specified in the applicable table. Three specimens shall be tested and
results reported as the average of the tests on the three different test speci-

mens.

5.1.1.4 Compression set under constant deflection (for type R foam). The

apparatus and Tesl procedures shall bte as prescribed in method B of ASIM Method
D395 except as follows: Uncored test specimens shall be cylinders 1.129 inches
in diameter and 3/L inch minimum thickness. Cored test specimens shall have the
minimum dimension on the bottom and top surfaces greater than the height of the
specimen and the surface shall have a minimum area of 16 square inches. Test

. specimens shall be compressed 50 percent of their original thickness. Chromium-
plated metal plates are not required. Results shall be expressed as percent of
original height and percent of original deflection. Three specimens shall be
tested and the mean value recorded.

5.1.1.5 Compression set under constant deflection (for type R-sponge and
type S}. This test method Is the same as 5.1,1.L except that the minimum speci-
men thickness shall be 1/L inch. Only the compression set based on original
deflection shall be required.

5.1.1.6 Compression set under constant deflection (for type U). This test
method is the same as 5.1.1.% excepl that the uuncored specimens snall be 2 inch
by 2 inch by 1 inch. Specimens less than 1 ineh in height may be plied up,
without the use of cement, to a 1 inch height., The height of cored specimens
shall be no greater than 75 percent of the minimum top dimension. All measure-
ments, conditioning and recovery shall be conducted at 23 * 1€ (73.4 # 1.8F)
and in an atmosphere of 50 + 2 percent relative humidity. Specimens shall be
conditioned for 3 hours prior to testing at 70 * 1C (158 * 1.8F).

5+1.1.7 Compression set under constant deflection (type V). This test method
is the same as 5.1.1.4 except that the specimens shal. be round or rectangular
and the minimum dimension across the top shall be at least 1.C times the thickness
and at least 1 square inch in area. The minimum thickness shall be 1/2 inch.
The specimen after release from clamping device shall be conditioned for 2 hours
at 70 # 1C (158 ¢ 1.8F) and 1 hour at 23 + 1C (73.L ¢ 1.8F) prior to making final
height measurement. Only the compression set based on original height shall be
required.

5.1.1.8 Compression deflection (for type R-sponge and types S and T).
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5.1.1.8,1 Apparatus. Any cowpression machine which meets the following
requirements shall be satisfactory. The machine shall be capable of com-
pressing the specimen at & rate of 0.5 to 2 inches per minute gently without
impact. The mochine .shall be motor or hand driven. It shall be equipped with
a gage to measure the deflection caused by the increase in load. The rate of
compression of the sample is specified rather than the rate of the compressing
platform of the machine. This is an important consideration when scales are
used, since sponges of various compression-deflection characteristics will
require different times to compress 25 percent due to the travel of the scale
platform under varying loads. The deflection shall be read on a dial gage
graduated in thousandths of an inch. No gage is necessary if the machine
automatically compresses the sample 25 percent.

5.1.1.8.2 Test specimen. The test specimens shall be disks 1.129 inch in
diameter. The minimum thickness shall be 1/2 inch. Thin samples may be plied-
up without the use of cement to obtain this thickness.

5.1.1.8.3 Procedure. The test specimen shall be compressed between the
parallel metal plates of the machine until the thickness has been reduced 25
percent, and the reading of the load taken immedia“ely. The test shall bde
repeated with the same sample until the load readings do not change more than
5 percent, The top and bottom plates shall be at least 1.5 inch in diameter.
The load required to produce & 25 percent compression on a 1 sguare inch speci-
men area shall be recorded in psi. Three specimens shall be tested and the mean
value recorded.

5.1.1.9 Compression deflection (for type U). This test method is the same as
5.1.1.8 except that the deflection rate is not specified. The specimen size
shall be a minimum of 2 square inches in area and a minimum of 1 inch in height.
The specimen shall be coniitioned bytwice compressing to 25 t 5 perceat of its
original height and allow'ng it to rest for 10 t 5 minutes prior to testing.
Original height shall be c(etermined after applying a preload of 0,02 pound per
square inch of the specimen area, Compress 25 percent and observe the load after
50 seconds.

S.1.1.10 Compression deflection (for type V). This test method is the same as
5.1.1.8 except that the deilection rate sball be between 1/2 and 20 inches per
minute and the final loed in pounds shall be observed 60 seconds after the 25
percent deflection is reached. The minimum thickness shall be 1/4 inch.

5.1.1.11 Compression deflection after air oven aging., The apparatus shall be
the same as described in ASTM Method D53 except that the test specimen used in
the test shall be as specified for the appropriate material.

5.1.1.12 Volume change in ASTM No. 3 Oil. The test method and procedure shall
be the same as described inm ASIM method D4(l except that the specimens shall be
cylinders 1.129 inches in diameter and 1/2 inch in thickness. Results of the
average of three specimens shall be reported.

10
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5.1.1.13 Steam autoclave test (for tvpe U).

5.1.1.13.1 Test specimens. The test specimen shall be 2 inches by 2 inches by
1 inch.

2.1.1.13.2 Procedure. Dry the specimens initially for 3 hours at 70 * 1C
(158 ¢ 1.8F) in a mechanically converted dry-air oven. Remove the specimens
from the oven and allow them tc come to an equilibrium in at least 2 and no
more than 24 hours at 23 + 1C (73.4 * 1.8F) and an atmosphere of S0 * 2 percent
relative humidity. Test the specimens for compression load deflection as
prescribed in 5.1.1.9. Carry out the steam autoclave test in an autoclave or
similar vessel. Fill the autoclave with fresh distilled water to a level 2 inches
above the bottom of the autoclave. Set the thermostat control at the desired
conditions of test (102-107C (216 to 225F) 1 to 4 psig) and allow the autoclave
to heat until the water boils. Place the specimen on edge on a rack in the inside
contalner so that one specimen does not touch another or any metal except at the
supporting surface. Place the container inside the autoclave and close and tighten
the top. Leave the safety valve open until all the air is out of the autoclave.
This 1s apparent when steam begins blowing out of the ports on the safety valve.
Close the valve 2 minutes after the appearance of steam and take the zero time of
the test at thls point. After 3 hours at test conditions, turn off the heat, re-
lease the steam pressure, and remove the specimens. Dry the specimens as initially,
and allow to cool at ambient tempereture and humidity. Test each specimen for com-
pression éoad deflection as prescribed in 5.1.1.G and compression set as prescribed
in Stlolo .

5.1.1.13.3 Calculations. Calculate the percentage compression load deflection
loss, as follows:

Compression load deflection loss =

tom I X 100
L
where
L, = original compression load deflection, and
Ll = compression load deflection after steam

autoclave test.
Calculate the compression set in accordance with 5.1.1.6 and deslgnate 1t as the
steam autoclave test compression set. In all cases three specimens shall be tested
and the mean value recorded.

5.1.1.14k Statie fatigue (for type V).

5.1.1.14.1 Apparatus. An oven as described in ASTM method D395 is required a
well as two compression plates of adequate size and material approximately 3 by
inches to hold the sample in the correct position.

5
£
0

5.1.1.1L.,2 Test specimen. The test specimen shall be a cut strip 2 by 10 inches
by not more than 1 inch thick. It may or may not have skin on one 2 by 10 inch
surface.

1


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

MIL-STD-6TOB
30 January 1968

5.1.1.14,3 Procedure. Bend the 2 by 10 inch specimen of foam parallel
to the 2 inch dimension to an angle of 180 degrees, place between two
compression plates, and then place in a circulating hot air oven at 70 +
1C (158 + 1.8F) for 22 bours. The opening between the two plates shall be
equal to twice the thickness of the unfolded specimen. The folded edge of
the specimen shall not extend beyond the edge of the compression plates.
Fold the skin side, if present, outward for testing. The specimen shall
show no cracks at the end of the test. Three specimens shall be tested., If
one or mpre of the specimens show evidence of cracking, the test shall be
cause for rejection.

5.1.1.15 Compression deflection after heat aging. The apparatus and test
procedures shall be the same as described in ASTM D365 except that the test
specimens shall be as required for the appropriate material.

5.1.1.16 Compression set under constant deflection (for type T). This
test method is the same as 5.1.1.4 except that the exposure temperature shall
be 100 * 1C (212 * 1.8F) and the compression set based on original deflection
only is required.

5.1.1.17 Compression deflection at low temperature (for type T).

5.1.1.17.1 Apparatus. The apparatus shall consist of two parallel plates
at least 1.5 inch in diameter, onme of which is movable and the other stationary,
e means of applyiog & load, and a means of sccurately measuring the distance

between the parallel plates. Suitable low temperature cabinets and conditioning
procedures are described in ASTM Recommended Practice D832.

5.1.1.17.2 Test specimens. Cylinders 1.129 inch in diameter shall b= used
for this test. The minimum thickness shall be 1/2 inch. The thickness shall
be measured and recorded. Specimens shall be dried in a desiccator foi not less
than 16 hours prior to testing.

5.1.1.17.3 Procedure. The compression deflection of the specimen shail first
be measured at room temperature as prescribed im 5.1.1.8, 5.1.1.9 or 5.1.1.10, as
applicable, and the load in pounds per square inch necessary to obtain a 25 per~
cent deflection recorded. The specimen shall then be placed in the low tempera-
ture cabinet for 5 hours at the specified temperature, at the end of which time
the previously determined load shall be applied as rapidly as possible. While the
specimens are still in the low temperature cabinet, tbe deflection is recorded 30
seconds later. The result shall be expressed as the average of tests on three
different test specimens.

12
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5.1.1.17.4 Calculation. The percentage change in deflection shall be
calculated as follows:

D - E
C= 1
5 X 100
where:
C = percentage change in deflection.
D = deflection at roam temperature.
E = deflection at temperature of test,

5.1.2 sSuffix letter requirements. Testing for conformance with suffix
letter requirements shall be accomplished in conformance with the following
tests in order to determine compliance with the applicable requirements of
section L,

5.1.2.1 Compression deflection after heat aging (suffixes Al and A2). The
apparatus and procedure shall be the same as prescribed in ASTM Method D573
except that the test specimens used in the aging test shall be as required in
5.1.1.9. The exposure temperature and duration of test shall be as specified
in 3.2.

2¢1.2.2 Campression deflection after hest aging (suffix Au). This test

method shall be the same as that prescribed in 5.1.1.15 except that the ex-

5+1.2.3 Compression set (suffix B). This test method is the same as
prescrived in 5.,1.1.5.

5.1.2.4 Volume change in ASTM No. 3 0il (Suffix E). This test method is
the same as prescribed in 5.1.1.12,

5.1.2.5 Compression deflection at Low Temperature (Suffixes F1 and F2)
(for types R, S and V). This test method is the same &s 5.1.1.1/ except that
the exposure temperature shall be as specified in the applicable table and the
minimun thickness shall be l/h inch, Plied up samples shall not be used.

5.1.2.5 Compression deflection at low temperature (Suffix F1) (for Type U).
This test method is the same as 5.1.1.17 except that the specimen shall be a
minimum of 2 square inches in area and a minimum of 1 inch in height. The
original height shall be determined after applying a preload of 0.02 pounds
Per square inch of specimen area.

5.1.2.7 Compression deflection at low temperature (Suffix F3) (for Type T).
This test method 1s the same as that prescribed in 5.1.1.17 except that the ex-
posure temperature shall be -75 * 2C (-103 #+ 3.6F).



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

MIL-STD-6T0B
30 January 1968

5.1.2.8 Dynamic flexing (Suffix H) (for Type R Foam).

5.1.2.8.1 Apparatus. The apparatus used for this test shall have two
flat horizontal plates at least 1/L inch larger oo each side than the
specimen. The top plate shall be suitably connected to a reciprocating
mechanism that will oscillate at the rate of 60 cycles per minute in a
direction normal (perpendicular) to the plate surfaces. The bottom plate
shall be stationary and perforated with 0.25 inch diameter holes on 0.75
inch centers to allow the rapid escape of air during the test. The machine
must be so designed that the space between the two plates can be adjusted
to the height of the sample., The stroke of the machine shall be at least
50 percent of the specimen thickness.

5.1.2.8.2 Test specimen. The specimen shall have parallel upper and
lower surfaces, and be at least 12 by 12 inches. It shall represent the
entire article where possible. The full thickness of the article shall be
used. Three specimens shall be tested and results reported as the average
of the tests on three different test specimens.

5.1.2.8.3 Procedure. The indentation load deflection shall be measured
ir accordance with 5.1.1.1. For products having an indentation load deflec-
tion value of less than 57 pounds per 50 square inches (1.34 psi), the
amplitude of compression and decampression shall be 50 percent of the original
thickness. For products having an indentation load deflection value greater
than 67 pounds per 50 square inches (1.34 psi) the amplitude shall be 25
percent of the original thickness. The test specimen shall be placed carefully
on the stationary plate of the flexing machine. In case the product has one
Tace cored or honeycombed that slde shall rest on the perforated plate., The
machine shall then be started oscillating at 60 cycles per mimute and the total
nuw:.ber of flexures recorded comtinucusly by means of a counter. The sample
shall be flexed 250,000 cycles. Fallure of the specimen is evidenced by
phy ‘1cal breakdown of the cellular structure as determined by visual examina-
tinr and camparison with unflexed specimeas.

5.1.2.8.4 Calculations. Compression set after flexing shall be calculated
as described in 5.1.1.4.

5.1.2.9 Dynamic flexing (Suffix H¥) (for Type V). This test method shall be
the same as prescribed in 5.1.2.0 except that after flexling, the specimen is
allowed to rest for 2k hours at 23 + 1C (73.4 ¢ 1.8F) and the compression set
taen determined as in 5.1.1.7.

5.1.2.10 ‘Jater absorption (Suffix L).

5.1.2,10.1 Test specimens. Test specimens approximately 1/2 inch irp thick-
sz and b sguare inches in aree shall be used for this test. Round specimens
t

preferavle. The test specimens shall have the natural skip on the top and

b
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5.1.2.10.2 Procedure. The weight shall be obtained to the nearest 0.0l
gram., Specimens shall be submerged in distilled water at 23 + 1C (73.k 2
1.8F) 2 inches below the surface of the water, and subjected to a vacuum
of 25 inches of mercury for 3 minutes. The vacuum shall be released, and
the specimens allowed to remain submerged for 3 minutes at atmospheric
pressure. The specimen shall then be removed, blotted dry, and the in-
crease in weight determined. The result shall be expressed as the average
of tests on three different test specimens. :

5.1.2.10.3 Calculation. The results shall be expressed as the percent
of water absorbed by welght. Calculate the results as follows:

C=_A x100
B

where:
C = percent water absorbed.
A = incremse in weight, in grams.
B original weight, in grams.

5.1.2.11 Flanmability (Suffix M). The apparatus and procedure shall be
the same as that described in ASTM method D1692.

5.1.3 Additional suffix letter requirements.

5.1.3.1 Resistance to ozone (Suffix Cl). Test method and procedure shall
be as described in ASTM Method Dl149 except as follows: Test specimen size
shall be 1 inch wide, 3-3/L 4inches long and 1/4 to 1/2 inch thick. Specimens
shall be mounted, with molded skin side out, in accordance with the require-
ments of ASTM Method DS18, Method B, except that the length of the clamping
strips shall be such as to facilitate placement within the test chamber of the
ozone cabinet. Not less than three specimens from each item being tested for
conformance to this suffix letter shall be tested. Samples shall be exposed
for 70 hours to an ozone concentration of 5C + 3 parts per hundred million of
air by volume at a temperature of 40 * 1C (104 z 1.8F). At the end of the ex-
posure time the specimen shall be examined under a two power magnifier.

5¢1.3.2 Resistance to tearing (Suffix G).

5.1.3.2.1 Apparatus. Tear resistance shall be measured on a power=-driven
apparatus which will indicate the final load at which rupture of the specimen
takes place. An sutomatic machine may be used which draws the actual curve;
or has an indicator which remains at the point of maximum load after rupture,
The rate of travel of the power-actuated grip shal) be 2 inches per minute and
uniform at all times.
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5.1.3.2.2 Test specimens, The test specimens shall be block shaped
and 1 inch wide by 6 inches longe by 1 inch in thickness. They may be
cut on a saw or die cut from sheet material so that the sides are
parallel and perpendicular to each other. A 1-1/2 inch cut, parallel
to the long dimensior, shall be made through the full thickness of the
specimen at one end in the ceunter of the 1 inch width.

5.1.3.2.3 Procedure. Spread the block so that each tab of the specimen
18 held in a javw of the testing machine. The test specimen shall be clamped
across its 1/2 inch tab thickness. Care should be exercised in clamping the
test specimen so that it £s held firmly in the jaws without cutting the
specimen surface. Apply the load with a jaw speed of 2 inches per mimte.
Aid the cut in the specimen with & razor blade or knife, so as to keep it in
the center of the block. After rupture of the specimen, or after at least
a 2 inch length is torn, record the maxirum breaking load in pounds and note
also the thickness of the specimen.

5.1.3.2.4 Calculation. Calculate the resistance to tear from the maximum
load and the average thickness of the specimen and express it as the pull in
pounds required to tear a specimen 1 inch in thickness. Three specimens shall
be tested and the mean value reported.

S.1.3.3 Adhesion to metal with cemented bond made after fabrication of end
item (Suffix X2). The test method sball be as described in ASTM Method D429,
Method B, except that the individual standard test specimens shall be pre-
pared by bonding the particular cellular material under test to the metal under
test using the procedures and recommendations outlined by the manufacturer of
the cement. The test shall be run in triplicate apnd the results averaged.

5.1.3.4 Thermal conductivity (Suffix V). Stee ASTM Method C1T7.

5.1.3.5 Special requirements (Suffix Z). See 4.2.1.5.

15
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6. NOTES

6.1 Supersession data. This standard supersedes MIL-STD-6TOA, dated
9 January 1963. This standard and specification MIL-C-3133B also super-
sede MIL-C-3133. This standard establishes a classification system and
tests for cellular elastameric materials. Specification MIL-C-3133B
establishes requirements for the fabricated parts of cellular elastomeric
materials.

Custodians:
Army - MR
Navy - AS

Alr Force - 11

Preparing Activity:
Army - MR

Review Activities:
AI'BLY-EL,GL,MI,MD,MU

Navy - AS
Alr Force - 85

User Activities:

Ravy - S8

(Project No. 9320-0090)
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Taxg VIII. Conversien of spesificsbion KIL-C-3133
sumbers to grads numbers under stenderd MIL-STD-

708

Cunde Mo, MIL-0-5158 Grede Xo, MIL-ETD- X} Gende Me., MIL-0O-8158 Oeads Me.. MIL-9TD-( /O B
BN 10 RO 1 RS 10 RO1
RN 11 RO 8 RS 11 BO 3
RN 12 RO 7 RS 12 RO T
RN 13 RO 11 RS 18 RO U1
RN 14 RO 15 3 RS 14 RO 1%
RN 18 RO 20 RS 15 RO 20
RN 21 RC 10 .I 8B 14 8BO 16
RN 22 RC 20 8B 156 8BO 20
RN 23 RC 20
RN 24 RC 490 8B 41 SBE S
RN 25 RC &0 8B & SBE 7
RN 28 RC 70 8B 48 SBE 11
RN 27 C 90 BB 4 SBE 18
RN 28 8B 45 SBE 20
RS 21 RC 10 8C 10 8CO 1
RS 22 RC BC 11 8CO ?
RS 3 RC 80 8C 12 8CO 7
RS 24 RC 40 8C 18 8CO 11
RS 25 RC 60 8C 14 8CO 16
RS 26 BC 70 8C 1o 8CO 20
RS 27 RC %0
RS 28 8C 21

8C 22
re 21 RIT 11 RC 23
RS &2 RU 20 SC U
RS 28 RU 85 i SC 25
RS 34 RU &6 BC 26
8C 21
RS ¢i RE 8 8C 28
RS 42 ET
RS & RE 11 sC &1
8C 32
8C 3
SB 10 301 8C M
8B 11 SBO 8
8B 12 SBO 7 SC 41 SCE 3
SB 13 £BO 11 SC 42 SCE 7
SC 48 8CE 11
RN 81 KU 11 SC SCE 18
RN 82 RU 20 SC 45 SCE 20
RN &8 RU 80 1
RN 84 RU &3
RN 4«1 RE 3
RN 42 RL T
RN 48 RE 11 '
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INSTRUCTIONS: In a continuing effort to make our standardizstion documents better, the DoD provides this form for wee in
submitting comments and suggestions [or improvements. All users of military standardizatioc documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks pot related to a specific paragraph of the document. If block 7 is filled out, an

— acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of

specification requirements on current contracts. Comments submitted on this form do not constitute or imply authonzation
to waive any portion of the referenced document(s) or to amend contractual requirementas.
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