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@ SPONGE- AND EXPANDED CELLULAR-RUBBER PRODUCTS!

1. SCOPE:

1.1 This spgecification covers flexible cellular rubber products known |as sponge
rubbers and expanded rubbers but does not apply to latex~foam rubfers. The
base material used in their manufacture may be natural rubber, reglaimed
rubber,| synthetic rubber or rubber-like materials, alone or in combination.
Ebonite cellular rubbers are not included.

1.2 Extruddd or molded shapes of sizes too small for cutting standard [test
specimgns are difficult to classify or test.by these methods and will
usually require special testing procedures,

1.3 In casd of conflict between the provisions of this general specification and
those df detailed specifications or.methods of test for a particular product
the latlter shall take precedence.. ~Reference to these methods for [testing
celluldr rubber products should “specifically state the particular [test or
tests desired.

1.4 The values stated in SI units are to be regarded as the standard.

1This spedification is under the jurisdiction of ASTM Committee D-11 |on
Rubber and ils-the direct responsibility of Subcommittee D11.33 on Flexible
Cellular Materials.

Current edition approved Sept. 27, 1985. Published November 1985. Originally
published as D 1056 - 49 T. Last previous edition D 1056 - 78.

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state oftechnical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.
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2.

2.1

3.

DESCRI

APPLICABLE DOCUMENTS:

ASTM Standards:

D 395
D 471
D 573
D 832

D 17N
D 3182

D 318

Test Methods for Rubber Property - Compression Set?
Test Method for Rubber Property - Effect of Liquids?2
Test Method for Rubber - Deterioration in an Air Oven

Outdoors or Chamber (Triangular Specimens)2

[ Mixing _Standard compounds and Preparing standard voicanm)
Sheets?
B - Practice for Rubber - Preparation of Pieces for TestOPur
Products?

PTION OF TERMS SPECIFIC TO THIS STANDARD:

3.1

3.2

3.3

3.4

3.4.1

Cellu

ar Material: A generic term for materials containing many

(eith

Expang

rubber

quick
which
as be

Ar
Tes

temperature~(20 to 27°C) to twice its length and held for 1 mi

rel

in 60 s when a specimen 200 x 255x 25 mm (8 x 1 x 1 in) is bg

or open, closed, or both) dispersed throughiout the mass.

jed Rubber:
compound.

Cellular rubber having closed cells made from g

ple: A flexible cellular organicipolymeric material will nq

(1-in) diameter mandrel at auniform rate of one lap in 5 §

=

A material that is.Capable of recovering from large def(
y and forcibly, and(can be, or already is, modified to a s
it is essentially ‘insoluble (but can swell) in boiling sol
nzene, methyl ethy! ketone, and ethanol-toluene azeotrope.

hbber in its. modified state, free of diluents, retracts wit
5 than 1.5 times its original length after being stretched

PasSe.

bf a helix at a temperature between 18 and 29°C (65 and 85°F

j

Practice for Rubber Conditioning for Low-Temperature Testing?
Test Method for Rubber Deterioration - Surface Ozone Cracking

Practice for Rubber - Materials, Equipment, and Procedures for

zed

poses from

cells
1 solid

bt rupture

ent around a
in the

).

dbrmations
Fate in
yent, such

in 1 min to
t room
before

2Annual Book of ASTM Standards, Vol. 09.01.
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3.5

o
-

MATERIALS AND MANUFACTURE:

CLASSIFICATION (TYPES, CLASSES, GRADES, AND SUFFIX LETTERS):

Sskin: A relatively dense layer at the surface of a cellular material.
Normally, this skin is formed by contact with the mold or cover plates
during manufacture. Molded open-cell (sponge) parts usually have a skin on
all surfaces, except when cut to length from longer strips. Parts made by
cutting from open-cell (sponge) sheets usually have skin on two faces and
open cells at the cut edges. Closed-cell (expanded) rubber sheets are
frequently split from thicker pieces and consequently do not have the skin
faces. On some products it is desirable to add a solid rubber skin
coating. The use to which the cellular rubber product is to be put
determines the thickness of added skin required. Products subject to
abrasion or open-cell (sponge) rubber which must withstand absorption of
water prtramsmissiomof gases witordimarity require—an—appHied; skin
coating. Closed-cell (expanded) rubber does not usually requiredpn added
skin fbr these reasons. In all cases where a skin is applied} ;thpre should
be goofi adhesion between it and the cellular rubber.

Sponge| Rubber: Cellular rubber consisting predominantly, of open cells made
from a| solid rubber compound.

Sponge| Rubbers: Sponge rubbers are made by .intorporating into the compound
an infllating agent, such as sodium bicarbonate, that gives off a jgas which
expands the mass during the vulcanizationprocess. Sponge rubberfs are
manufactured in sheet, strip, molded, or.'special shapes. Unless ptherwise
speciffied, sheet and strip sponge rubber shall have a natural skip on both
the top and bottom surfaces. Fabri¢Zsurface impressions are ordiparily not
objectfionable. The coarseness of the impressions shall be agreed upon by
the pafties concerned.

Expanded Rubbers: Closed<cell rubbers are made by incorporating |gas forming
ingredfients in the rubber compound, or by subjecting the compound to high

e gas such as nitrogen. Expanded rubbers are manufactured in sheet,
strip,| molded, and spetial shapes by molding or extruding. Unlesls otherwise
specifiied, the presence of skin on the top or bottom surfaces of |sheet and
strip pxpanded ritbber shall be optional. Extruded shapes have skin on all
surfaces excepticut ends.

LR A~ A

by the prefix numbers 1 and 2.

Types:L These specifications cover two types of cellular rubber esignated

Type 1: Open cell rubber.
Type 2: Closed cell rubber.

Classes: Both types are divided into four classes designated by the letters
A, B, C, and D added to the number prefix.
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5.2.

.4 Clag

1 Class A:

Cellular rubbers made from natural rubber, reclaimed rubber,

synthetic rubber, or rubber-1ike materials, alone or in combination where
specific resistance to the action of petroieum base oils is not required.

.2 Class B:

Cellular rubbers made from synthetic rubber or rubber-1ike

materials alone or in combination, having specific requirements for oil
resistance with low swell.

.3 Class C:

Cellular rubbers made from synthetic rubber or rubber-like

materials alone or in combination, having specific requirements for oil
resistance with medium swell.

mate

res

Grades:
grades.
bssion-deflection (see sections 18 to 21),
the softer grades being identified with)the lower numbers
" grades being identified with the higher numbers.

compr¢
digit
highe

e §:
range-of 119 - 168 kPa (17 - 24 psi).

s D:
rials alone or in combination having specific requirements
temperature resistance (-75 to 175°C) (-103 to 347°F); but- spegific
stance to the action of petroleum-base oils is not required.

Cellular rubbers made from synthetic rubber or rubbey-1ike

for extreme

Each type and class has been divided into a ‘number of different
Each grade is based on a specific range of firmness as expressed by

e 0: For
.5 - 14 kPa (0.5 - 2 psi).

For

Type 1 cellular rubbers only, a compression-defl¢
Types 1 and 2 cellular rubbers, a compression-def
35 kPa (2 - 5 psi).

Types 1 and.2 cellular rubbers, a compression-def
63 kPa (5(-"9 psi).

Type-Y-and 2 cellular rubbers, a compression-def]
91 kPa (9 - 13 psi).

Types 1 and 2 cellular rubbers, a compression-def
119 kPa (13 - 17 psi).

Types 1 and 2 cellular rubbers, a compression-def

Grades are designated by

and the

ction range

flection

Flection

ection

Flection

Flection

PHYSICAL PROPERTIES:

The various grades of cellular rubber shall conform to the requirements as
to physical properties in Tables 1, 2, and 5, together with any additional
requirements indicated by suffix letters in the grade designations as

described in section 5 and Table 3.
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7.
7.1

8.
8.1
9.
9.1

10.
0.

1.
1.

1.

1.

1.

1.

WORKMANSHIP, FINISH, AND APPEARANCE:

COLOR:

TEST ME[THODS:

Cellular rubbers furnished under this specification shall be manufactured
from natural rubber, synthetic rubber, or rubber-like materials together
with added compounding ingredients of such nature and quality that the
finished product complies with the specification requirements. In
permitting choice in use of those materials by the producer, it is not
intended to imply that the different rubber materials are equivalent in
respect to all physical properties. Any special characteristics other than
those prescribed in this specification which may be desired for specific
applications shall be specified in the product specifications, as they may
inf luefice the chotce of the type of Tubber materiat—orother—ingredients
used. | A1) materials and workmanship shall be in accordance withbgood
commerfial practice, and the resulting cellular rubbers shallrbe free from
defectp affecting serviceability.

Unless| otherwise specified, the color of cellular nubbers shall be black.

Untess| specifically stated otherwise, all ¢ests shall be made in accordance

with the methods specified in section 13 cthrough 33 and Table 3.

CES ON DIMENSIONS:

Tolerhnces on dimensions of celluTar rubber products shall be as| specified

INSPECITION AND REJECTION:

A1l tests and inspection shall be made at the place of manufacture prior to
shipment, unless otherwise specified. The manufacturer shall afjford the
inspector all reasonable facilities for tests and inspection.

The purchaser-may make the tests and inspection to govern acceptiance or
rejecftion ofithe material at his own laboratory or elsewhere. Such tests
and ijpspection shall be made no later than 15 days after receipt of the
mater|ialy

A1l samples for testing, provided as specified in section 14, shall be
visually inspected to determine compliance with the material, workmanship,
and color requirements.

Any material that fails in one or more of the test requirements may be
retested. For this purpose, two additional tests shall be made for the
requirement in which failure occurred. Failure to either of the retests
shall be cause for final rejection.

Rejected material shall be disposed of as directed by the manufacturer.
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12. PACKAGING AND PACKAGE MARKING:

12.1 The material shall be properly and adequately packaged. Each package or
container shall be legibly marked with the name of the material, name or
trademark of the manufacturer, and any required purchaser's designations.

GENERAL TEST METHODS

13. SCOPE:

13.1 Except as otherwise specified in these methods of testing cellular rubbers,
the folTowing methods of the American society for lesting and Materials and
the yarious test methods in Table 3, applicable in general to-vllcanized
rubber, shall be complied with as required and are hereby made g part of
these methods:

13.1.1 General Physical Test Requirements: Practices D 3182 .and D 3183.

13.1.2 Aging Test: Test Method D 573, with modifications as described in

se¢tions 16 and 17 of this specification.

13.1.3 Compression Set, Suffix B: Method described in sections 22 to 24 of this
specification.

13.1.4 Flyid Immersion, Suffix E: Test Method D 471 and sections 25 26 or 34
to|37 of this specification.

13.1.5 Low-Temperature Test, Suffixes F1, F2, and F3: Method described in
se¢tions 27 to 30 of this specification. Suitable Tow-tempergture
cabinets and conditioningCprocedures are described in Practice D 832.

13.2 In cIse of conflict between provisions of the above methods and|the
procedures herein specifically described for cellular rubbers, the latter
shal] take precedence.

14. SAMPLING:

14.1 When|possible, the completed manufactured product shall be used|for the
tests spécified. Representative samples of the lot being examined shall be
sele¢ted at random as required.

14.2 HWhen it is necessary or advisable to obtain test specimens from the

article, as in those cases where the entire sample is not required or
adaptable for testing, the method of cutting and the exact position from
specimens are to be taken shall be specified. The apparent density
and the state of cure may vary in different parts of the finished product,
especially if the article is of complicated shape or of varying thickness,
and these factors affect the physical properties of the specimens. Also,
the apparent density is affected by the number of cut surfaces as opposed

which

to th

e number of skin-covered surfaces on the test specimen.
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14.3 When the finished product does not lend itself to testing or to the taking
of test specimens because of complicated shape, small size, metal or fabric
inserts, solid covers, adhesion to metal, or other reasons, standard test
slabs shall be prepared. When differences due to the difficulty in
obtaining suitable test specimens from the finished part arise,
manufacturer and purchaser may agree on acceptable deviations. This can be
done by comparing results of standard test specimens and those obtained on
actual parts.

15. TEST SPECIMENS AND SLABS:

Test : ; (1.129 in)
in difameter. The specimens may be cut with a revolving die3 usiing a soap
solutfion as a lubricant. If a lubricant is used, the specimens |[shall be
thoroughly dried before proceeding with the testing. In sOme cases it may
elcessary to freeze the cellular rubber to obtain parallel cut edges.
When lcut from standard test slabs they shall be cut from-the center area as
The thickness shall be measured as.described ijn 15.3.2.
specimens
in the test
in 19.1).

15.1

shall be
piecels 150 + 5 mm (nominally 6 in) squarg and 12.5 + 0.5 mm (nominally

0.5 in) in thickness made from the same compound and having the [same
apparlent density and state of cure as the product they represenyf. In all
cases the surface skin shall be left intact on both top and bottom faces of
the tlest slab. Standard test slabs shall be prepared either by |cutting
them [from flat sheets of the specified thickness or as described in 15.2.1
or 19.2.2.

15.2

15.2.1 KWheln specially prepared standard test slabs of sponge rubber 3re

required, they shaldibe made using the frame shown in Fig. 2 {
with top and bottom plates each approximately 12.7 mm (0.50 in
thilckness. The ‘frame and plates shall be made of aluminum or
stdck shall bein sheet form cut into squares siightly smallern
frame cavities. The thickness of the square sheets shall be g
give the.required apparent density when the material is blown
to |Fi1¥the molding cavities. The squares of stock shall be d

ogether

} in

steel. The
than the
uch as to

during cure

usted with
then be

taljc-and the excess brushed off to avoid pitting. They shall
N . NG nee NQ 1 16 [1])

Ya o
d H ne D

produced during the cure.
with a mass of approximately 135 g/m2 (4 0z/yd2), having
approximately 2.75 ends/mm (70 ends/in) and 2.36 picks/mm (60

bottoﬁ betweén tﬁe frame and the plates to allow venting of gases
This fabric shall be a commercial sheeting

he top and

picks/in).

The specimens shall be vulcanized in a platen press under conditions of

time and temperature chosen to produce the same state of cure
standard slabs as in the finished products they represent.

in the

3A satisfactory die and its method of application are described in Section 4
of ASTM Methods D 575, Test for Rubber Properties in Compression, which appear in
the Annual Book of ASTM Standards, Part 37.
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15.2.

15.
15.

15.

15.3.

15.3.

16.
16.

17.
17.1

Where specially prepared standard test slabs of expanded rubber are

required, they shall be made using the same process that was used for the

product to be represented by the test slab.

The specimens sh

all be

prepared to have approximately the same density, and shall be vulcanized
under conditions of time and temperature chosen to produce the same state
of cure, in the standard slabs, as in the finished products they

re

Meas

present.

urements of Test Specimens:

.1 Th

be

Th
di
3
me
s

ga

th
wh
wi

Th

gr
sh
me

TEST

The
the
for

PROCE

The
for
comp
perc
acce

e length and width shall be measured to 0.5 mm (0.02 in).

Care shall

taken not TO dISTOrt the celiular rupber.

icknesses up to and inciuding 25.4 mm (1 in) shall be measu
g 1-type gage4 having a maximum stem and foot mass of 25 ¢ a
.8 mm (1-1/4 in) in diameter. Thicknesses over 25.4 mm (1
asured using a sliding caliper gage or as specified.in 15.3
iding caliper gage is employed, the gage setting shall be m
ge out of contact with the cellular rubber. The sample sha
rough the previously set gage and the proper setting shall
bn the measuring faces of the gage contact.the surfaces of
thout compressing it.

D

b steel scale or tape used to measure length or width shall
pduated to 1 mm (or 1/32 in). The.dial gage for measuring

511 be graduated to 0.02 mm (or:0.001 in). The calipers us
asuring thickness shall be graduated to 0.1 mm (or 0.005 in

sults reported shall be the average of a minimum of three m
ACCELERATED AGING TESTS

SPECIMEN:

test specimen-used in any of the aging tests shall be that
cellular rubber methods for the particular determination to

measuring ‘the effect of the aging exposure.

DURE

except that sample size shall be appropri
ression-deflection testing. Deterioration shall be express
entage change of compression-deflection values.d No relati
lerated aging tests and natural aging is given or implied.

celiular rubbers,

red using a
id a foot

n) shall be
1. HWhen a
ade with the
1 be passed
be the one
the article

be
thickness
bd for

D .

easurements.

required by
be employed

| be used
ate for

ed as

on between

4 gage similar to Federal Products Co. No. 57 B-1-Y7692 is satisfactory for

this purpose.
SThe compression-deflection test should be based on the original (before

aging) sample thickness.
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18.
18.1

18.2

19.
19.1

20.

20.1

COMPRESSION-DEFLECTION TESTS
APPARATUS:

Any compression machine that meets the following requirements will be
satisfactory. The machine shall be capabie of compressing the specimen at
a rate of 12.5 to 50.8 mm/min (0.5 to 2 in/min) gently without impact. The
machine may 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 specimen is specified rather than the rate of the
compressing platform of the machine. This is an 1mportant consideration
when N ction
characteristics will require different times to compress 25% dug to the
travel of the scale platform under varying loads.

eflection shall be read on a dial gage graduated in~0.02 mm (or
No gage is necessary if the machine automatically campresses

Standard test specimens shall be used for this test. They shall be cut so
that [opposite edges are parallel, either from the finished prodyct in a
manner agreed upon by the parties concerned or, as shown in Fig| 1, from
standard test slabs or from flat sheets: The thickness of the fest
specifmens may vary, but shall be measured and stated in the repgrt. The
mininum thickness shall be 6.35 mm<(1/4 in). Thin samples may he plied up
to obitain this thickness, or a standard test slab may be used iff agreed
upon |by the manufacturer and the purchaser.

In sponge rubbers; using the same compound, thin sectiong under 6 mm
in) do not blow in the same manner as those over 6 mm (0.45 in). The
thinner sections are wsSually higher in compression deflection and density.
er, in closed-cell (expanded) rubbers where thin sheets arg split from
thickler sheets there is usually very little difference between the thin
sheet] and thicker sheets.

PROCEDURE :

Cellular rubbers less than 6.35 mm (1/4 in) in thickness shall he tested by
plying—up the proper number of plies to obtain a thickness as near 12.7 mm
(1/2 1n) as poss1ble Compress the standard test specimen between the
parallel metal plates of the machine until the thickness has been reduced
25%, and take the reading of the load immediately. Repeat the test with
the same specimen until the load readings do not change more than 5%. The
top and bottom plates shall be at least 38 mm (1.5 in) in diameter.
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21.
21.1

22.
22.1

REPORT :

The unit load required for the last reading, expressed in Kilop
pounds per square inch), shall be reported as the result of the
compression-deflection test.

COMPRESSION SET UNDER CONSTANT DEFLECTION

(CALCULATIONS BASED ON AMOUNT OF DEFLECTION)

TEST SPECIMENS:

ascals (or

Stanfard test specimens shall be used for this test. They shal
that| opposite edges are parallel, either from the finished, ‘prod
mannpr agreed upon by the parties concerned, or, as shown\in Fi
standard test slabs or from commercial fiat sheets. The thickn
test| specimens may vary, but shall be measured and stated in th
The
Thesp
thickness.
be pllied up to obtain this thickness.
bither open-cell sponge or closed expanded material,
anufacturer and the purchaser.

samples of open-cell sponge rubber may be pdlied up to obt
The minimum thickness for closed-cél1 expanded rubb
A standard test specimen
if agr

apparatus and procedure shallibe the same as that prescribe
Test Methods D 395, except, as follows: For open-cell (spo
ers, compress test specimens to 50% of their original thick
ase the load at the end of the test period and measure the

30 min rest at room,temperature. For close-cell (expande
ess test specimens .to 50% of their original thicknesses.
at the end of the test period and measure the thickness af
temperature.~\In both cases (open-cell sponge and closed-c
ers) measure the thickness as described in 15.3.2. The tem
est for open-cell (sponge) rubber shall be 70 + 2°C (158 «
except for ctass TO rubbers. The temperature of the test for ¢
(exppnded)-rubbers shall be 23 + 2°C (73.4 + 3.6°F), except for

ers.“CFor class TE and TO rubbers, the temperature of the t

1 C (212 + 1.8° F) The tlme of the test shall be as spec
Stlff p]ates that are clean and smooth and that w111 not defle
measurably under the Toad necessary for deflection of the speci
used.

inimum thickness for open-cell sponge rubber ;shall be 6 mm

I be cut so
ict in a

g. 1, from
bss of the

e report.
(1/4 in).
hin this

er shall not
may be used
ped upon by

d in Method
nge)

nesses.
thickness

d) rubbers,
Release the
ter 24 h at
1l expanded
perature of
3.6°F),
losed-cell
class TE
est shall be
ified.

or any
ct
men, may be
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24. CALCULATIONS:

24.1 Calculate the percentage compression set as follows:

Compression set, % = [(tg - t1)/(tg - ts)] x 100
where: tg = original thickness,
t1 = thickness of specimen after specified recovery period, and
tg = thickness of spacer bar used.
OIL-IMMERSION TEST
OPEN-CELL (SPONGE), TABLE 1

25. TEST SPECIMENS:

25.1 Standard test specimens approximately 12.5 mm (1/2 ind%in thickness shall
be uded for this test. The diameter and thickness.shall be mealured before
and dfter immersion in the specified petroleum-base oil for 22 h at 70°C
(1589F) and the percentage change in volume calculated. Three s$pecimens
shalll be run on each test and the average of/the three values reported.

26. PROCEDURE:

26.1 Follgw the procedure of Test Method D<471, using petroleum base|oil No. 3.

LOW-TEMPERATURE TEST
SUFFIX F¥, -40°C ( -40°F)
SUFEIX,'F2, -55°C ( -67°F)
SUFFIX F3, -75°C (-103°F)

27. APPARATUS:

27.1 The dpparatus shallt consist of two parallel plates at least 38 ym (1.5 in)
in diameter, one‘of which is movable and the other one stationary, a means
of agplying @)load, and a means of accurately measuring the distance
betwden the—parallel plates.

28. TEST YRECIMENS:

28.1 Standard test specimens shall be used for this test. The thickness shall
be measured and stated in the report. The minimum thickness shall be
6.3 mm (1/4 in). Plied-up samples are not satisfactory. The specimen

shall

be dried in a desiccator for 16 h before testing.
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29. PROCEDURE:

29.1 Measure the compression deflection of the specimen first at room
temperature and record the load in kilopascals (or pounds per square inch)
necessary to obtain a 25% deflection. Place the specimen in the cold box
for 5 h at the specified temperature, at the end of which time apply the
previously determined load as rapidly as possible while the specimens are
still in the cold box, and record the deflection within 30 seconds.

30. CALCULATION:

30.1 Calc@iTate the percentage change in defiection as TOITOWS:

= [(D - E)/D] x 100

where¢: C = percentage change in deflection,
D = deflection at room temperature, and
E = deflection at temperature of test.
WATER ABSORPTION TEST
31. SCOPE

expanded rubbers (closed-cell type). =1t should not be used on gponge
rubbers or latex foam rubbers (open=cell type) unless they are dompletely
encased in an added skin.

31.1 The ¥ater absorption test (see footnotecA of Table 2) is applicdble to

32. TEST $PECIMENS:

32.1 Test|specimens approximately 12.5 mm (1/2 in) in thickness and 2500 mm2
(4 in2) in area shall be. used for this test. Round specimens are
preferable.

33. PROCEDURE:

33.1 Submerge specimens in distiiled water at room temperature (18 tqg 35°C, or
65 to 95°F)>50 mm (2 in) below the surface of the water, and reduce the
presgure ‘dbove the water to 17 kPa (2.5 psi absolute) for 3 mindtes.
Rele‘se the vacuum and a]low the specimen to remain submerged far 3 min at

: : e—S5P A—b dry-—and—catewlate the

percentage change in mass.

FLUID IMMERSION TEST, CLOSED CELL (EXPANDED)
(see Footnote B, Table 2)
34. APPARATUS:

34.1 Equipment required is analytical balance, tared weighing bottles, screens,
ASTM Reference Fuel B, filter paper, 250-cm3 (8-0z) containers.
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35. TEST SPECIMENS:

35.1 The test specimens shall be 25 x 50 x 6 mm (nominally 1 x 2 x 1/4 in). It
is preferable that the specimens be cut with clean, square edges.

36. PROCEDURE:

36.1 MWeigh the specimens to the nearest 0.0001 gram. Place a noncorrosive
screen having 2-mm openings (10-mesh) on the bottom of the container.
Alternatively place specimens of one material and screens into the cans.
Use one can per material. Fill the cans with ASTM Reference Fuel B and
seal i ; e of 23 +
2°C. | Remove one specimen at a time from the test fluid. Without squeezing
the specimen, place it on top of one sheet of filter paper_and {mmediately
place| a second sheet of filter paper on top of it. Blot dightly without
squeeging, then remove the top filter paper and slide the. specimen from the
bottom filter paper into a tared weighing bottle. Determine the mass of
the specimen to the nearest 0.0001 gram.

37. CALCULATION:

37.1 Calcuflate the percent change in mass.

The phi (@) symbol is for the convenience of the user in locating areas

where technical revisions have been made to the previous issue of the report.
If the symbol is next to the report title, it indicates a complete revision of
the report.
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TABLE 1 - Physical Requirements of Cellular Rubbers, Type 1, Open-Cell Sponge

Basic Requirements

Requirements Added by Suffix Letters

sLL

Suffix B} Suffix F1 Suffix F2
Oven-Aged 7 Lopw—Temper- Low-Temper-
0)1-Aged 22 h Days at 70°C atufe Test at ature Test at
at _70°C (158°F), -40°C ~55°C
(158°F), Change from Compression Compression (F40°F), (=67°F),
Compression Deflec~ Change [in-Vol- Original Com- Set, 22 h at Set, 22 h at Chgnge from Change from
tion, 25% Deflec- ume in ‘ASTM pression-De- 70°C (158°F) 70°C (158°F), Orfiginal De- Original De-
Grade tion (Limits), kPa 0i1 No. 3 flection Values 50% Deflec- 50% Deflec- flpction Val- flection Val-
Number {psi) (Limits), % (Limits), % tion, max, % tion, max, % ues, max, % ves, max, %
Class A, Non-0il Resistant
1A0 3.5-14(0.5-2) +202 15 25 25
+20 15 25 25
1AY 14-35(2-5) +20.. 15 25 25
1A2 35-63(5-9) +20 15 25 25
1A3 63-91(9-13) +20 15 25 25
1A4 91-119(13-17) +20 15 25 25
1A5 119-168(17-24) +20 15
Class B, O0il-Resistanti”how Swell
180 3.5-14(0.5-2) 50
=25 + 10 +202 40 50
1B1 14-35(2-5) -25 + 10 +20 40 50
1B2 35-63(5-9) =25 + 10 +20 40 50
183 63-91(9-13) =25 + 10 +20 40 50
184 91-119(13-17) =25 + 10 +20 40 50
185 119-168(17-24) -25 + 10 +20 40
Class C, Oi1l-Resistant, Medium Swell
1C0 3.5-14(0.5-2)
+10 + 60 +202 50 25 50
101 14-35(2-5) =60 +20 56 25 50
1C2 35-63(5-9) +10 + 60 +20 50 25 50
1C3 63-91(9-13) +10 + 60 +20 50 25 50
1C4 91-119(13-17) +10 + 60 +20 50 25 50
1C5 119-168(17-24) +10 + 60 +20 50 25 S0

A1f this grade after aging stil) falls within the compression-deflection requirement of 3.5 to 14 kPa (0.5 to 2 psi), it shall be
considered acceptable even though the change from the original is greater than +20%.

= v Y
T

1 obed
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TABLE 2 - Physical Requirements of Cellular Rubbers, Type 2, Closed-Cell Expanded

Basic Requirements

Requirements Added
by Suffix Letters

Fluid-Immersion

Oven-Aged 7

Suffix B

Compression Set 22 h

G| abed

n

7 days at 23°C Days at 70°C at Room Tempera-~
(73.4°F) Change (158°F) Change ture 50% Deflection,
Compression Deflection in Weight in from Original Water Absorp- After 24 h Recovery
Grade 25% Deflegtion (Limits) ASTM Reference Deflection Val- tion max, at Room Tempera-
Number kN/m< (psi) Fuel B, max, %2 ues (Limits), % weight % ture, max, %
Class A, Non-0il Resistant
2A1 14-35(2-5) +30 5 25
2A2 35-63(5-9) +30 5 25
2A3 63-91(9-13) +30 5 25
2A4 91-119(13-17) +30 5 25
2A5 119-168(17-24) +30 5 25
Class B, 0i1 Resistant, Low Swell®
2B1 14-35(2-5) 50 +30 5 25
2B2 35~-63(5-9) 50 +30 5 25
2B3 63-91(9-13) 50 +30 5 25
284 91-119(13-17) 50 +30 5 25
2B5 119-168(17-24) 50 +30 5 25
Class C, 0i1 Resistant, Medium Swell¢
2C1 14-35(2-5) 150 +30 5 25
2C2 35-63(5-9) 150 +30 5 25
2C3 63-91(9-13) 150 +30 5 25
2C4 91-119(13-17) 150 +30 5 25
2Cs 119-168(17-24) 150 +30 5 25
AThis test (see sections 33 to 36| of these specifications) of weight change in Reference Fuel B is uséd/in|place of the usual oil
resistance test of volume change of|No. 3 o0il for the following reason. 0il or solvent immersion of flexiblp closed cellular materials
usually causes loss of gas, by diffusion through the softened cell walls, that results in some shrinkage of the test sample. This

shrinkage counteracts the swell that would normally occur, therefore invalidating test data based on volume change. Reference Fuel B is
usgd because it produces a wider and more consistsnt differegtiation among the A, B, and C classes than does the No. 3 oil.

For cellular materials with densities 160_kg/m’® (10 1b/ft°) or less, the value of water absorption allowed is 10% max by
weight. For densities of more than 160 kg/m3 (10 1b/ft3) the value of water absorption is 5% max by weight.

CStandard oi1 resistance test methods give inconsistent results on closed cellular materials. This test gives a general indication
of 0il resistance but more reliable information should be obtained by testing in actual or simulated service conditions.

The figures of 150% maximum Class C and 50% maximum Class_B apply to cellular materials having densities of more than 160 kg/m3
(10 1b/ft°). For cellular materials with densities 160 kg/m3 or less, the values of maximum mass change allowed are 250% for Class
C and 100% for Class B.

8ir
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TABLE 3 ~ ASTM Test Methods?

Basic Require-

ments and Suffix Basic Require- 1 2 3 4
No Requirement ments
or Suffix Letter
Compression Deflec- D 1056, Pections 18
tion to 21
Heat Resistance D 1056, $ectins 16
to 17,|change/in
compregsion def
flectipn after aging
7 days|at 70°C
(158°F
0il Resistance (1B D 1056, pections 25
and 1C Rubbers to 26,|22 h at
Only) 70°C- ()58°F)
Compression Set D 1056, pections 22
(1A, 1B, and 1C to 24,122 h at
Rubbers Only) 70°C (}58°F) 50%
deflection 30-min
recovel'y at RT
Compression Set D 1056, pections 22
(1D and 2D Rub- to 24,22 h at
bers Only) 100°C [212°F),
50% deflection,
30-min| recovery
at RT
Water Absorption D 1056, pections 31
(2A, 2B, 2C and to 33
2D Rubbers Only)
Suffix A, Heat Re- D 1056, Sections 1056/ Sections D 1056, Segtions D 1056, Sections
sistance 16 to 17, 16 to 174 16 to 17 16 to 17,
change in change in change i1 change in
compression compression compression compression
deflection deflection deflectign deflection
after aging 22 after aging 22 after aging 22 after aging 22
h at 100 + h at 125 + h at 150 (+ h at 175 +
1°C (212°F) 1°C (257°F) 1°C (3029F) 1°C (347°F)
Suffix B, Compres- D 1056, Sections 1056, Sections
sion Set 22 to 24, 22 h 22 to 24, 22 h
at 70°C at RT, 50%
(158°F), 50% deflection, 24-
deflection, 30- h recovery at
min recovery RT

Suffix C, Ozone or
Weater Resist-
ance

Suffix D, Logd
Deflection

Suffix E, Fluid Re-
sistance

at RT

D 1171,¢ ozone
exposure
Method A

D 1056,9 Sec-
tions 34 to 37,
150% max

1171,€ out-
door exposure

1056,9 Sec-
tions 34 to 37,
50% max

D 1171,€ ozone

exposure,
Method 8

8Le

Copmare
= £~ ]

gl 9beqd
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TABLE 3 (Continued)

Basic Require-
ments and Suffix Basic Req
No Requirement ments
or Suffix Letter

uire- 1 2 3

Suffix F, Low-Tem
perature Resist-
ance

Suffix G, Tegr
Resistance

Suffix H, F1gx
Resistance

Suffix J, AbEasion
Resistance

Suffix K, Adhesion
Capability

Suffix L, Nager
Absorption

Suffix M, Flamma-
Bility Resistance

Suffix N, Imgact
Resistance

Suffix P, Stgining
Resistance

Suffix R, ResilienceP

Suffix Z, Special
Requirements

D 1056, Sections D 1056, Sections D 1056, Sectkions
27 to 30, 5 h 27 to 30, 5 h 27 to 30,|5 h
at -40°C at -55°C at -75°C
(~-40°F) (-67°F) (-103°F)

3The designations refer to the fo
Rubpber, Sections 13 to 37, D 1171,
Test method and values to be arr|
CRatings to be arranged between t
Table 2 for materials having den
Note: Example - Grade 1AICIF1 de
compression deflection value of 14
basic tests a weather resistance te
at -40°C (-40°F). Examples of spec

nged between the purchaser and the supplier.
e purchaser and ;He supp]ier3
ities of 160 kg/m> (10 1b/ft>) or Tess.

| Towing methods of ASTM D 1056, Specification for Flexible Cellular Materfials - Sponge or Expanded
Test for Rubber Deterioration - Surface Ozone Crackipg Outdoors or Chambey (Triangular Specimens).

otes soft sponge rubber containing natural, reclaimed, Symthetic, or blehds of these rubbers with a

0 35 kPa (2 to 5 psi), having no specific solvent or oil resistance and

requiring in addition to the

t run in accordance with Method D 1171, Ozone Chamber Exposure Method A,| and a low-temperature test

ification conversions are given in Table 6.

L1 9bed

Y Y
—42 4~
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