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FOREWORD

The primaryobjectiveof thisstandardk to provide information of
direct usefulness b intered.ed militarypersonnel.The stan~ ingeneral,
is based upon the latesttechticalspecificationsof ASTM, SAE-ASTM
and SPI.

. . .
m

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


..
\

w

*

iv

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


MIL-ST’D-6708
30 January 1968

1.
l.l
1.2

1.3
1.4
1.4.1

Q
~. 1

3.
3.1
3.1$1
3.2

4.
4.1
4.1.1
.1.1.2
4.1.2.1
4.1.2.2
4.1.3
4.1.4
AIZ-m.A.”

4.2
4.2.1
4.2.1.1
4.z,l.2
4.~.13

4.2.1,4
4.2.1.5

,5.
.5.1
5.1.1
5.1.1.1
5.1.1.1.1
5.1.1.1.2
5.1.1.1.3
5.1.1.2
5.1.1.3

● 5.1.1.4
5.1.1.5

5.1.1.6
5.1.1.7
5.1.1.8
5.1.1.8.1

CONTENTS
SCOPE ..........................................................
Purpose ..........................................................
Coverage,........................................................
Applkation. .............. ........................................
ClassMcation,types,classesandstyles ...............................
Cksification,gpadenumber sandsuflixletters,........................

REFERENCED DOCUMENTS .....................................
Non-Governmental................................................

DEFINITIONS ...................................................
Styles ...........................................................
Gradenumbers ....................................................
Suftixletters............................0........................

GENERAL REQUIREMENTS ......................................
Materials.........................................................
TypeR ..........................................................
TypeS ..........................................................
ClassSB .........................................................
Classic, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
TypeT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Typeu ..................................,.....................,.
n—- Tvr
L.vpe .,...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Physicalproperties.,..............................................
Specialrequirementsdesignatedby additionalsuffixletter..............
Resistancetoozone................................................
Resistancetotear.................................................
.4dhesiontometalwithcementedbondmade afterfabrication
ofend item .....................................................

Thermal conductivity...................................... .......
Specialrequirements..)............................................

DETAIL REQUIREMENTS ........................................
Tests ............................................................
13asicrequirements................................................
indentationloaddeflection(fortypesRand V) .......................
-apparatus........................................................
Test specimens...................................................
Procedure.......................................................,
Indentationloaddeflection(fortypeU) ..............................
indentationloaddeflectionafterairovenaging........................
Compressionsetunderconstantdeflection(fortypeR-foam)............
Compressionsetunderconstantdeflection(fortypeR-sponge
and typeS) ....................................................

Compressionsetunderconstatdeflection(for@ U) .................
Compressionsetunderconsta.ntdefkction(for&pe V).................
Compressiondeflection(fortypeR-spmge and&pes SandT) ............
.4pparatus........................................................

v

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


>

5.1.1.8.2
S.1.1.8.3
5.1.1.9
5.1.1.10
5.1.1.11
5.1.1.12
5.1.1.13
5.1.1 .13.1
5.1.1.13.2
5.1.1.13.3
5.1.1.14
5.1.1.14.1
5.1.1.14.2
5.1.1.14.3
5.1.1.15
5.1.1.16
5.1.1.17
5.1.1 .17.1
5.1.1.172
5.1.1.17.3
5.1.1.17.4
5.1.2
5.1.2.1
K199u.*.-.&
6.1.2.3
5.1.2,4
5.1.2.5

5.1.2.6

6.1.2.7

6.1.2.8
6.1.2.8.1
5.1.2.8.2
5.1.2.8.8
S,1.28.4
5.1.2.9
5.1.2.10
!5.1.2.10.1
5.1.2.10.2
S.1.2.1O.3
5.1.2.11
5.1.s
5.1.3.1
5S.9.2
5.1.3.21
5.1.3.2.2

Test spximen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Gmpmsim defiwtion (for ~ U) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Compression deflection (fortypeV) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
cinnpressio ndefiectio naftarairoven aging . . . . . . . . . . . . . . . . . . . . . . . . . . .
Volume change in ASTM No. S oil . . . . . . . . . . . . ...**. . . . . . . . . . . . . . . . . .
Steam autoclave &t (for Qqw U) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Test sprximens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Procedure . . . . . ...! . . . . . . . . . . . . . . . . . . . ...0.... . . . . . . . . . . . . . . . . . . . .
Calculations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Static fatigue (for type V) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Apparatus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*.... .
Test specimen . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*..*. ● . . . . . . . . . . . . . . .
Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Compressiondeflectionafterheataging..............................
Compressionsetunderconsbtdefktko (fwtype’Z’).................
Compressiondekctionatlowtemperatare (fortype’I’) . . . . . . . . . . . . . . . . .
Appamtus .......................................................
Testspecimens................... .................................
Procedure........................................................
Calculation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Su!?ix lettir mquimments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Compression deflection after heat aging (suf!kxesAl and A2) . . . . . . . . . . . .
O.-- —..:.= a-a-- k--- -*L.- L--A -2-— 50--- ● AI
Waup& Caaxwu Ucfil-uvu u WA u- =ULg qLnULU A*J . . . . . . . . . . . . . . . . . . .

Compressionset(sufhxB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Volume change in ASTM No S d (suflix E) . . . . . . . . . . . . . . . . . . . . . . . . .
Compression deflection at low km~ture (wfllxes Fl and

R?) (for types R, S and V) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
COt;W&m;~ dedhction 4 low tempemture (suf!ix Fl) {for

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Compression deflection at low tmqwratum (sdk ~) (for

type T) ..............0......................................*..
Dynamic flexing (s@x H) (for type kfmn) . . . . . . . . . . . . . . . . . . . . . . . . .
Apparatus . . ...!.. . . . . . . . . . . . . . . . . ● .,...., ,. . . . . . . . . . . . . . . . . . . . . .
Test specimen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Procedure . . . . . . . . . . 0.......0. . .*...,.., . . . . . . . . . . . . . . . . . . . . . . .***

calculations ,, .,,,... . . . . . . . . . . . . . . . . . . . .* .,.*... . . . . . . . . . . . . . . . . .
Dynamic flexing(sumx H) (for type v) . . . . . . . . . . . . . . . . . . . . . . . ...0..
Watm absorption (miTix L) . .0,,.,... . . . . . . . . . . ● , ..*....*. ● O******.
Test s~imens . . . . . . . . . . . . . . . . . . . . ● ...,..... . . . . . . . . . . . . *..*..*..
Prwedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*.... . . . . . . . ..- . . . . . . . . . .
Calculation . . . . . . . . . . . . . . . . . . ...0 . . . . . . . . . . . . . . . . . . . . . *-*..***.. ● .
Fhun.mabili& @Mx M) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. **O. . .
Additional sutllx letter ~~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Resistance to ozone (sutk Cl) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
‘Resistance to tuaring (sufEx G) ., ..0.,,. ● ..,,.... ,, . ...0... . . . . . . . . .
Apparatus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Test specimens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

●w
10 “-
10
10
10
10
10
U
u
U
U
U
U,
U
12
12
12
u
12
u
u
13

u
13
G
13 -

u

13

u

Z3
14
14
lb
m
24
U
lJ

Z5

4
u
4
15
15
4
s

vi

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


MIIAHQ-670B
30 January 1$68

5sl.30203
5.1.3,2.4
5.1.3.3

5.1.3.4
5.10305

&

Procedure
Calculation
Adhesion to metal with cemented bond made after
fabrication of end itxm (suffix K2)

Thermal conductivity
Special requirements

NOTE
Supersesdon data

(Suf’Alcv) ‘
(suffix z)

TABIm

Table I Physical requirements of

II physical requirements of
celhla,r rubber

III Physical requirements of

●

type R - latex foam rubber

type R - sponge and expanded

type S, class SB - slxxuze.
@ expanded cellular xubber “

-.

Iv Physical requirements 0!’type S, class SC - sponge,
and expanded cel.lular rubber

v Physical requirements of type T - ext~ t~rature
resistant cellular rubber -75 to 175C (-103 to +374F)

VI PhJWical requirements of type U - medium temperature
resistant foam -40 to 12jC (-4@ to 257P)

physical requirements of type V - thermoplastic (heat
sealable) focaa

VIII Conversion of Specification MIL-C-3133 me numbers to
grade numbere under ~an~ KIL-STD-6WB

Page
16
16
16

16
16

17
17

18

19

20

n.

22

23

2k-25

26

vii

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


.

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


MIL-STD-670B
30 January 1968

le SCOPE

-

1.1 ~se, The purpose of thie standard Is to establish a system for
designati~ cellular elastomeric materials based on natural, synthetic or
reclaimed zwbber or robber-like materiale, alone or in combination, CeLLu-
lar ebonite (hard rubber) and figid cellular plastic mateflale are not
included.

1.2 Coverage. ‘XMS standard covers a group of 6@nlficant symbols.
ldentif?@.ng specific physical pmperti,es of flexible, elastic celMlar
matefials and the test methods for detetiting these physical properties.

1.3 ~McatiOnO ‘his standard s&U be used to identify ceL1.ular
materials for milltsry applications, Physical pruperty requirements are con-
tained in tables I through VII. Basic requirements are used to classify the
materials and to Insure acceptable quality. 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 4.2.1). Competent technical discrimination must
be exercised in adding suffix letters in order to prevent des@nat ion of a
ce~ulsr material hating Incompatible physical property canbtnatlons.

1.k chSSiftC8tiOn, TypaS, chases and styles. cellular matetisls shall be
of tine ~oiiowing types, classes and styles:

Type R- Nonofl resistant, useful over t~erature range -55 to lCXX
(-67 to +21.2F.)(see tables I and II).

Style C - Cored.
Style E - Expanded.
Style O - Open cell.
Style U - Uncored.

Type S- Oil resistant, useful over temperature range -40 to +70C
(-40 to 158F),

Class SB - LQW volume swell in low aniline point 69.5 t 1.oc
(157.1 f 1.8F) oil (see table III).

=yle E - Expanded.
Style O - Open cell.
Class SC - Medium volume swell In low aniline point 59.5 *
1.02 (157.1 i 1.8F) oil (see table IV).
Style E - Expanded.
Style O - Open cell.

1
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Type T-

Type u-

Type v-

style c - cored.
Style U - tkxxmti.

~c (bed Bealable), Ueeful ~
-40to+lcxx (—40to+Ql.2F) ollnMrist—

style c - @red.

=Y~ s - ~*
sty&o -opsmcdL
style u “ mmmil.

1.4,1 Cla.ssmicatim, gmle -m Id SUmlx ~-
shall be further classified bytAe41ppM abk%m&lX=d=rsc

(Dee *& m).

Cdlullu mteritd
aui, ix Im3cessary
3JJ * 3.2

2
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2. REFEREWED rnc!ms

Non-Governmental. The follmdng documents form a part of this standard
extent specified herein. Unless otherwise indicated, the issue In
on date of invitation for bids or request for proposal shall apply.

cl~ -

D395 -

ti29 -

D471 -

D518 -

D573 -

ti32 -

D965 -

D1055 -

D1056 -

D1149 -

D@J -

D1565 -

D1667 -

D16* -

(Copies

Method of Test for Thermal Conductivity of Materials by hleansof the
Guarded Hot Plfate.

Methods of Test for Compression Set of Vulcanized Rubber.

Methods of Test for Adhesion of Vulcanized Rubber to Metal.

Msthod of Test for Change in Properties of Elastomeric Vulcanizates
Resulting frm Immersion in Liquids.

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

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

Recommended Practice for Conditioning of Elastomeric Wterlals for Ian-
*___._-*.._.m..AJ--
At=k=rubw’c AcsvAu~o

Method of Heat Aging of Vulca.nlzedNatural or Synthetic Rubber by Test
Tube Method.

PEthods of Test for I@ex Foam Rubbers.

Methods of Testing

Method of Test for

Methods of Testing

Specifications for

for Sponge and Expanded Cellular Rubber Products.

Accelerated Ozone Cracking of Vulcanized Rubber.

Slab for Flexible Urethane Foam.

Flexible Foams Made From Polymers or Copolymers
of Vinyl Chloride.

Methods of Test for Sponge Made from Closed Cell Polyvinyl Chloride),
or Copolymers Thereof.

Method of Test for Flamnabllity of Plastic FOSMEIand Sheeting.

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

Technical society and technical association specifications and standards are
generally
technical

.
available for reference from libraries. They ~ also distributed among

groups and using Federal agencies.
.

3
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3. ~ONS

L

3.1. Sty~es. Styles SW be dealgoated by letters fdlowtag the type of
designation or in the caae of type S, by letters folluwlng the claus designa-
tion. The style shall indicate the cdlular structure of the materials as
fOuow s:

c - Cored, defined as cell- el.astomeficmaterial containing a
multip~city of holes (usually but nat ~~ cylindrical
in shape) mlded or cut into the material in ~ pattern
nomL.SLy perpendla to the kgelrt date, * aX@xMng
part or ti the way *@ the pi~e.

E- Expanded, defined as elast~rlc materhl.s containing nonconnect-
ing gas-ti@t cells (closed cells).

o - Open cell, defined as ebst~efic materials containing inter-
connecting cells.

u“ Uncored, differing frm C above only in that the finished item
contains no COre8e

3.1.1 Grade numbers. Grade nubers shall consist of one or more digits
following the style designation. The grade numbers shall MXZWapond to the
indent.atj.o~INS rld’14s6+4.WIy~~=fj f~= +-------------”.- -.— -......

-Jr’=-0 : == ‘w’ ~ ~~ =-w=~EAQn

deflection values for types R, S, T and V. In both cases, a higher ntmtber
indicates e flxmer mataial.

3.2 Suffix latterso ‘Ibegrade numbers as specified herein represent the
cellular matefials most cwmmly used. However, they do not mffki.ntly
descti’>esane ccmxpositlons,thus, ptision is made for added reqtri~ents which
cureim’.icatedby suitable suffix letters qppended to the -e mxnbcrs ● SuftY.x
letter: may be added singly or in ccniMnation after any gmde m.mber to bdlcste
edditicmal requirements for that particular grade. Caution ~rt be ~rcia.d in
adding s&’flJcletters in order to prevent the desi~tlon of a celklar matertal
having inccarpatible physical property coshinationa. The
approved suffl.x letters shall be as follows:

Al-
A2-
A4 -
B-

C1 -
E-

F1 -

R2-

n-

G-

Resistance to heat aging~ 22 hours at lCXl*
Resistance to heat aging, 22 hours at 125 f
Resitiance to heat aging, 22 hours & 1?5 k

13ignzf$catm of the

M (212tMF).
l-c(257 i l&]e

l.c(347 * l.&).
Compression set after ~ hm at ~ A M (158 ~ 1.8 F). -‘
Resistance to ozone at 50pphm at ~ f lC (l@ t L8F) far N hcxme.
Wsistance to oil aging, 22 hams at ~ f I.C(1S * L8F) ti
ASTM r?o,3 oil*
Compression - deflection at low temperature, 5 km-s at -44)A 2C
(-M t 3.6F).

:ompresslm - deflection at lcw tempemture, 5 hcwrs at -55 & X
67 t J,6F).

compression - deflection at lW tempe=ture, ~ hours at -75 2 2C
(-103 t 3.6F).

Resistance to tear.

http://www.abbottaerospace.com/technical-library
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H-
K2 -

L-
M-
v-
z-

MrL-sm-670B
30 January 1968

Resistance to flexlngo
Adhesixm to metal with cemnt~ bond made after fabrication

of end item.
Resistance to water.
Resistance to flmM.
Tbennal cmductivlty - “K” factor.
Special reqyiremmts.

Rmm@es: (1) Grade RC5F1 denotes a soft, cored, noxmil resistant fown
with an indentation load deflection of 5 * 3 lbs and reguMng in @dltlon to
the basic tests a low temperature test at -@C (-@F} (2) SCE20L Motes a
flmn expanded oil reslstsnt sponge with a ccxnpressiondeflection value of
20 t 3-1/2 PSI and re~irlng in additicO 8 inter absorption test.

5
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4. GmERALFQUIREMRJT5

4.1 Materials. CelJULsr matefials specified herein shell be of five
types, two clames and four styles. These matefials ti be manufactured
from natural robber, reel.dxnedrubber, syntheti.:robber or themq~lc
xubber-like matetis, ale= or In cmiblnaticn togethervlth the addedco-
mpoundingIngmdlents of such nature and quality tkt the finished products
conform to the mqulrements of this dxmdaml.

4.1.1 Type R - Latex* qanded ncnmK resistant nibber. Type.
R matetials lllkll bemade mbbe r, tic
robber, aY nxbber-like Msterlals} dorm ar in ccmMnation~

anded oil resistant mbbero Type S
materials her, or mbber-
I.lke materials tine or in cadbinatia.

4.1.2,1 Class SBs Class SS
to +10 perc~oils having
1.8F).

materials ahau have luu VOIUIXEuvell (-25
an aniline point of 69.5 i 1.OC (157.1 i

materials shall have medium volume even4.1.2.2 Class SC. Class SC
t60 percent) in oils hating an wi~ne point of 69.5 i 1.OC (157.1 i( +10 to

1.8F).

LJJ
be made

4.1.4
be made

4.1.5

Tvl-w~ - Ulfrhng@ ~cig+.amnam+l*wO I-*E4 W+om+
-w. - -—. . ..—. ------- —-. ~ m m-+-d-l. :~~

.6 -.. * *-.

frun synthetic n,lbber. 4

Type u- Mediumt =wemtm resistant foam. Type U materials shall
fran synthetic xubber.

‘IypeV - Heat seslable foam. Type V E@.erials droll be made frcm a
thermoplastic.

4.2 Physic&: properties. ‘lbephysical properttea of cellular ●lastxric
materials are based on test slabs and shall conform to the values established
in t8ble8 I through VII ●s determlaod by the applicable tests pzwsarlkd in
section 5.

4.2.1 specid requirammt o designated by additional cuffix htt.rs.

4.2.1.1 Wsistance to ozone (suffix cl}. Specimens shaU chw DO tidenco
of cracking when exemined folloving testing in confo~e with the applicable
requirements of 5.1.3.1.

4.2.1.2 Resistance to tear (suffix G), specimens hull be prepard and
tested in confomance vIth the applicable requirements of 5.1.3.2. (hlem
othefi se specified,,the tear resistance shall not be less than tvo poundsper
inch of’thickness of type U. Values for R, S, T and V shall be as upecifled In
the applicable procurement document.

6
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k.2.l.3 Adhesion to metal with cemented bond made after fabrication 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 tidth. TM!s

requirement shall be considered as having been met if the rubber-to-metal
test specimen fails in the rubber pfior to the attainment of the 15 pounds
per inch of width led.

4.2.1.4 Thexmal conductivity (suffix V). Specimens shallbe prep=ed snd
tested in conformance with the appMcable requirements of 5.1.3.4. Unless
otherwise specified, the coefficient of heat transfer (K factor) shall be no
more than 0.30 BTU per hour per square foot per degree Fahrenheit per Inch of
thickness, measured at ?0 to 90F.)

4.2.1.5 special requirements (suffix Z). It shallbe the responsibility
of the procuring activity to establish a criterion for determining conformance
with any special requirements that the procuring actitity may require.

7
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5. DEMIL REQUIREMENTS

—
5.1 Tests

5.1.1 Basic requirements. Testing for conformance with the basic require-
ments shall be perfomed in accordance with the following tests in order to
determine compliance with the applicable requirements of section 4,

5.1.1.1 Indentation load deflection-(for types R andV).

5.1.1.1.1 A-tus. An apparatus shall be used for this test, having a
flat circular indenter foot 50 sauare inches in area (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 a manner that the test specimen can be
deflected at a rate between 0.5 inch and 25 inches per minute for type R
material, and betveen 0.5 inch and 20 inches per minute for type V material.
A maximum radius of &mm. (0.0787 in.) is allowable on the edge of the indentor
foot.

5.1.1.1.2 Test spec~ns. 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 pMed vithout
the use of cement to a minimum thickness of 1 inch. If the sample thickness is
1 iii~bGi GVS~t ~~ -~.11 & v*amA ne ~~ ~S=0—. .“”- -.

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 smlmen sht3U
be such that the indentation will be made at the center except where the contour
of the specimen makes this impractical. The Indenter foot shall be brought into
contact with the specimen and the original height shall be determined after np-
plying a total preload of 1 pound. The specimen shall then be ccsupressed25
percent of this original height. The compression shall be maintained at 25 per-
cent deflection with automatic or manual control and the load in pounds shall be
recorded 5 seconds after the 25 percent deflection is reached for type R material
or 60 seconds after the 2S percent deflection is reached for type V ~terial. Un-
less othemise specified the speclnens for compression readings skd.1 be condi-
tioned unreflected and undistorted at a temperature of 23 t lC (73.4 i 1.8F) for
at least 12 hours before being tested. Three specimens shaU be tested and
results reported as the average of the tests on the three different test speci-
mens.

5.1.1.2 Indentation l~ad deflection (for type U~. This test method shall be
the same as 5.1.1.1 except that the specimen shall be preconditioned (deflected
twice to 25 t 5 percent of originsl height and allowed to rest 10 t 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.

8-
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5.1.1.3 Indentation 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. Erposure 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 test procedures shal~ be as prescribed in method B of m Wthod
D395 except as follows: Uncored test specimens shall be cylinders 1.129 inches
in diameter and 3/4 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 5.1.1.4 except th ta the minimum sp-eci-
men thickness shall be 1/4 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
~,e:b~di~ +hc,-.,-,.“...“*. Gs 5.1.1.4 except tiitittk u~lcuredspecimens snail ‘De2’inch
‘Dy2 inch by 1 inch. Specimens less than 1 inch 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 k lC (73.h f 1.8F)
and in en atmosphere of 50 t 2 percent relative humidity. Specimens shall be
conditioned for 3 hours prior to testing at ’70t lC (158 t 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 shall be round or rectangular
and the minimum dimension across the top shall be at least 1.0 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 t lC (158 t 1.8F) and 1 hour at 23 f lC (73.4 t 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).

9
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5.1.1.8.1 Apparatus. Any compression machine which meets the following

requirements “*11 be satisfactory. The machine shall be capable of com-
pressing the specimen at a rate of 0.5 to 2 inches per minute gently without -
impact. The machine sML1 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 spon~es of various compression-deflection characteristics will
require different times to caapress 25 percent due to the trnvel of the scale .
platfona under varying loads. The deflection shall be read on a dial gage
~aduated in thousandths of an izlch. No gage Is necessary If the machine
automatically compresses the sample 25 percent.

5.1.1.8.2 mst 6pechea. The test specimens shallbe disks 1.129 inch in
diameter, The minimum thickness shall be 1/2 inch. TMn samples may be plied-
UP without the use of cement to obtati this thickness.

5.1.1.8.3 Procedure. The test specimen shall be ccsnpressedbetween the
parallel metal plates of the mchine until the thickness has been reduced 25
percent, and the reading of the load taken bnediately. The test shall be
repeated with the same sample until the load readings do not change more tha~
5 percent. The top and bottom plates shall be at least 1.5 inch in diameter.
The load required to produce a 25 percent compression on a 1 square 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 -
j.1.l.8 except that the deflection rate Is not specified. The speclm!?nSiZe
shall be a mtnlmum of 2 square inches in area and a tinixm of 1 inch in height.
The specl.menshall be conditioned bytwice compresslag to 25 t 5 percent of its
original height and a.llow”.ngit to rest for 10 t 5 minutes prior to testing.

1 be (etennined after appljchg a preload of 0.02 pound peroriginal height shal.
square inch of the specimn area, Compress 25 percent and observe the load after
+6Gseconds.

5.1.1,10 Compression deflection (for type V). This test method is the s=e as
5.1.1.8except that the deflection rate sha11 be between 1/2 and 20 inches per
~inute and the final load In pounds shall be observed 60 seconds after the 25
percent deflection is reached. Tbe minimum thickness shaUbe 1/4 inch.

5.1.l.U Compression deflection a a me app=atus -l be
the same as described in ASTM Method D test specimen used in
the test shall be as specified for the appropriate material.

●

5.1.1.12 Volume chan~e in ASI?4No. 3 Oil. The test method and procedure shall
be the same as described in ASI’Mmetbd W7 1 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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5.1.1013 Steam autoclave test (for t+ypeU).

5.1.1 .13,1 Test specimens. The test specimen shall be 2 inches by 2 inches by
1 inch.

5.1.1.13.2 Procedure, Dry the specimens initially for 3 hours at 70 t lC
(158 tl.8F) inamechanically convetied dry-air oven. Remove the specimens
from the oven and allow then tc come to an equilibriumin at least 2 and no
more than 24 hours at 23 k lC (73.b f 1.8F) and an atmosphere of 50 t 2 percent
relative humidity. Test the specimens for compression load deflection as
prescribed in 5.1.1.9. Carry out the stem 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 ~ psig) and allow the autoclave
to heat until the water boils. Place the specimen on edge on a rack in the inside
container so that one spectien 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 is 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 this point. M’ter 3 hours at test conditions, turn off the heat, re-
lease the steam pressure, and remove the specimens. Dry the specinens as initially,
and allow to cool at ambient temperatuz-eand humidity. Test each
pression load deflection as prescribed in 5.1.1.9 and compression
in 5,1.1.6.

5.1.1.13.3 Calculations. Calculate the percentage compression-
10ss, as follows:

Compression load deflection loss =

Lo- L1
——x 100Lo

where

. .
specimen for com-
set as prescribed

load deflection

Lo = origi~al compression load deflection, and

‘1= compression load deflection after steam
autoclave test.

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

5.1.1.14 Static fati~e (for type V).

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

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

-. —- ----- 11
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5.1.1.14.3 Procedure. Bend the 2 by 10 inch specimen of foam parallel
to the 2 inch dhension-to an angle of 180 de~ees, place between two

-

compression plates, and then ptice in a circulating hot air oven at 70 t
lC (158 t 1.8F) for 22 hours. The opening betveen the tvo 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 spec~n shall
show no cracks at the end of the test. Three specimens shall be tested. If
one or ~re of the specimens shov evidence of cracking, the test ahti be
cause for rejection.

5.1.1.15 Compression deflection after heat aging. The apparatus and test “
procedures shall be the sam as described in ASTM I&5 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). l%is
test method is the same as 5.1.l.h except that the exposure temperature shall
be 100 f lC (212 t 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. l%e apparatus shall consist of two parallel plates
at least 1.5 inch in diameter, one of which is movable and the other stationary,

~f .-.--l.A--- -
e meerx -&r*J~~5 = load, aid a means of accurately measuring the distance
between the parallel plates. Suitable low temperature cabinet6 and conditioning -
procedures =e described in ASTM Recommended Ractice ~32.

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

5.1.1.17.3 FTocedure. The compression deflection of the specimen shad first
be measured at room temperature as prescribed in 5.1.1.8, 5.1.1.9 or 5.1.1.10, as
applicable, and the load in pounds per square inch neces6ary to obtain a 25 per-
cent deflection recorded. ‘l’hespecimen shald then be ~laced in the lov 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. Uhlle the
specimens are still in the lov temperature cabinet, the deflection i6 recorded 30
seconds later. The result shall be expressed as the average of tests on three
different test specimens.

--
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5.1.1.17.4 Calculation, The percentage change in deflection shall be
calculated as follms:

where:
c = percentage
D= deflection
E= deflection

change in deflection.
at room temperature.
at temperature of test.

5.1.2 Suffix letter requirements. Testing for conformance
letter requirements shall be accomplished in conformance with

with suffix
the following

tests In order to determine compliance with the applicable requirements of-
section 4.

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
5.101.9. The exposure temperature and duration of test shall be as specified
in 3.2.

5.1.2.2 Compression deflection after heat aging (suffix A4). ~is test

method shall be the same as that prescribed in 5.1.1.15 except that the ex-
PG5Ure tifie&ud i.emperatureshall be 22 hours at +175c f 2c (+347 f 3C6F)0

5.1.2.3 Compression set (suffix B). This test method is the same as
prescribed in 5.1.1.5.

5.1.2.4 Volume change in ASTM No. 3 oil (Wffix E). ~is te6t method is
the same as prescribed in 5.1.1.12.

5.1.2.5 Compression deflection at LOW ‘Temperat~e (~fftxes F1 ~d ~)
(for types R, S and V). This test method is the same as 5.1.1.17 except that
the exposure temperature shall be as specified in the applicable table and the
rrtinimwnthickness shall be l/h inch, Plied up samples ;~all Dot be used.

5.1.2.6 Compression deflection at low temperature (Suffix Fl) (for TypeU.
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 IOW te~erature (~ffix ~) (for Type T),
This test method is the same as that prescribed in 5.1.1.17 except that the ex-
posure temperature shall be -75 t z (-103 t 3.6F),

---
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5.1.2.8 Dynamic flexlng (Suffix H) (for Type R Foam).

5.1.2.8.1 Apparatus. The apparatus used for this test shall have two
--

f?at horizontal plates at least l/~ inch larger on 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 bottaa plate
shall be stationary and perforated with 0.25 inch diameter holes on 0.75
inch centers to alluw the rapid escape of air during the test. The machine
must be so designed that the space between the tvo”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 spectien 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 ~icle shall be
used. Three spectiens 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 67 pounds per 50 square inches (1.34 psi), the
amplitude of compression and decaupression shall be 50 percent of the original
thickness. For products having an indentation load deflection value geater
than 67 pounds per 50 square inches (1.34 psi) the amplitude shall be 25

- tlieuriginal t.iiickness.pel.ce[ltUL The test specimen snaii ‘beplacecicarefuliy
nn the stationary plate of the flexing machine. In case the product has one
face cored or honeycombed that side shall rest on the perforated plate. The
machine shall then be stafi.edoscillating at 60 cycles per minute and the total
n’~;.ber of fiexures recorded continuously by means of a counter. The sample
Ghan be flexed 250)000 cycles. Failure of the specimen is ewidenced by
phyical breakdown of the cellular stmc::me as determined by visual examina-
tiw and cmnparison with unflexed spectieas.

5.1.2.8.4 ~alc’~lations. Compression set after flexing
as described in 5,1.1.4.

shall be calculated

7.1.2.9 Djmamic flexing (Wff’ix H) (for 1’ype V). This test method shall be
;he ~ame as prescribed in 5.1.2.d except that after flexing, the specimen is
al.l~ed to rest for 2k hours at 23 ? 12 (73.4 * 1.8F) and the compression set
then determined as in 5.1.1.7.

5.1.2.1? ‘,;aterabs~rption (Suffix L).

j.1.2010.1 Test specimens. Test specimens approximately 1/2 Inch in thick-
ne~: and 4 square inches in aree shall be used for this test. Round specimens
arc preferable. The test specimens shall have the natural skin on the top and
bat:m, s“~r?acesof the specimen.
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mL-sTD-67’OB
30 January 1968

The weight shall be obtained to the nearest 0.01
submerged in tistilled water at 23 f lC (7304 t

i.8F) 2 inches below the surface-of the water, and subject= to a vacuum
of’ 25 Inches of mercury for 3 minutes. The vacuum shall be released, and
the spechens allowed to remain submerged for 3 minutes at atmospheric
pressure. The specimen shall the~ be removed, blotted dry, and the in-
crease in weight determined. The result shall be expressed aa the average
of tests on three different test spectiens,

5.1.2.10.3 Calculation. The remits shall be ~ressed as the percent
of water absorbed by weight. Calculate the results as follows:

where:
c = percent water absorbed.
A = increase in weight, in grams.
B= original weight, in grams.

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

5*1.3 Additiond suffix letter requirements.

5.1.3.1 Resistance to ozone (Suffix Cl~. Test method and procedure shall
be as described in ASTM Method D1149 except as follows: Test specimen size
shall be 1 Inch wide, 3-3/4 Inches 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 D518, 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 50 i 3 parts per hundred million of
air by volume at a temperature of kO t lC (104 t 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 (Wfix 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 automatic machine may be used which draws the actual curve;
or has an indicator which remains at the point of maximum load after xmpture.
The rate of travel of the power-actuated grip shall be 2 inches per minute and
uniform at all times.

i5 ‘
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5.1.3.2.2 Test S~C=W% T’& test specimens shall be block shaped
and 1 inch tide by 6 Inches ~ by 1 inch In thickness. They my be
cutonasaw ord.lecutfic= sheet nmterialsothattk sides-
paralleland perpendicularto each other. A 1-1/2 inch cut, paraUel
to the long dimmaion, shall be made throu@ the MU. thickness of the
swcimen at one end in the -ter of the 1 Inch uldth

5.1.302.3 -C*. Spread the b~ock so that each tab of the specimen
isheldlnajaw of the testing machine. mt-@=f.==a*c-
across its 1./2 inch tti ~U. camshould beeX==l*m@=@%3 the
test specfmen so that it 5S held firmly in the $suu tithmt cutting the
specimm Mace. Apply the lcud with a jsw speed of 2 fiches per minute.
Aid the cut In the specimen with a 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 i.Btorn, recofi the zmxinum breaking load in pounds and note
also the thickness of the specimen.

5.1.3.2.4 (Xd.cul.ation.Calculate the resistance to tea from the maximum
load and the average thickness of the speclmn and express it as the wll in
pounds required to-tear a speck 1 inch in thickness. Three iqxclm&M shall
be tested and the mean value reporte&

5.1.3.3 Adhesion to metal with cemmted bond nE@ISafter fabficatlon of end
item (Suffix K2). The test =thod sha~ be as described In ASTM Method @E29,
Method B, except that the individual standsuxitest specimens shall be pre-

(

pared by bonding the particular celluhr material under test to the metal under ._
test using the procedures and reconmendation5 outlined by the manufacturer of
the cement. The test shall be run in triplicate and the results avemged.

5.1.3.4 Thermal conductitity (suffix v). see ASTMMethod Cl’no

5.1.3.5 Special requlremnts (Suffix Z). See 4.2.1.5.
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6. rmB

6.1 Supersession data. This standard supersedes XIL-*670A, dated

9 J~Y U630 mis ~mmd m specificationMIL-C-3133B also super-
sede MIL-C-3133. This standard establishes a classification system and
tests for cel.luhr elastaneric materials. Specification ~L-C-3133B
establishes requirements for the fabricated parts of celhbr elastomeric
materials.

custodians:
Amy-m
wavy - AS
Air Force - U

Preparing Actitity:
kmy-m

ReviewActivities:
hzny-EL, GL, MI, MD)MU
l’lavy - AS
Air Force - 85

User Activities:
=.-. m
AV~VJ - W

\-

(Project IVo. 93~-0090)
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