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Standard Test Methods for

Rubber Property—Compression Set *

This standard is issued under the fixed designation D 395; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope E 145 Specification for Gravity-Convection and Forced-

1.1 These test methods cover the testing of rubber intended Ventilation Ovens
for use in _apphcatlons in V\_/h|ch_the_ rubbgr will be subjecte_d tog Summary of Test Methods
compressive stresses in air or liquid media. They are applicable i i ) i
particularly to the rubber used in machinery mountings, vibra- 3-1 A test specimen is compressed to either a deflection or

tion dampers, and seals. Two test methods are covered Ry a specified force and maintained under this condition for a
follows: specified time and at a specified temperature.

3.2 The residual deformation of a test specimen is measured
30 min after removal from a suitable compression device in

A—Compression Set Under Constant Force in Air 7-10 which the specimen had been subjected for a definite time to

B—Compression Set Under Constant Deflection in Air 11-14 Compressive deformation under SpeCified conditions.

1.2 The choice of test method is optional, but consideration 3.3 Aftgr the measurement .Of the reS|dua! deformation, the_
should be given to the nature of the service for which¢ompression set, as specified in the appropriate test method, is
correlation of test results may be sought. Unless otherwisgalcuIated according to Eq 1 and Eq 2.
stated in a detailed specification, Test Method B shall be used,. gignificance and Use

thalfggelthHl\l/:l)ethod B is not suitable for vulcanizates harder 4.1 Compression set tests are intended to measure the ability

1.4 The values stated in Sl units are to be regarded as t %f rubber compounds to retain elastic properties after pro-
i r]onged action of compressive stresses. The actual stressing

standard. service may involve the maintenance of a definite deflection
1.5 This standard does not purport to address all of the y '

safety concerns, if any, associated with its use. It is théhe constant application of a known force, or the rapidly

responsibility of the user of this standard to establish appro_repeated deformation and recovery resulting from intermittent

priate safety and health practices and determine the applicag:ompressive forces. Though th.e latter _dynamic stressing, like
bility of regulatory limitations prior to use. the others, produces compression set, its effepts as a whole are
simulated more closely by compression flexing or hysteresis
2. Referenced Documents tests. Therefore, compression set tests are considered to be
21 ASTM Standards: mainly applicable to service conditions involving static

stresses. Tests are frequently conducted at elevated tempera-
tur

Test Method Section

D 1349 Practice for Rubber—Standard Temperatures fo
Testing
D 3182 Practice for Rubber—Materials, Equipment, ands Test Specimens

Procedures for Mixing Standard Compounds and Prepar- . . .

ing Standard Vulcanized Shets 5.1 Specimens from each sample may be tested in duplicate
D 3183 Practice for Rubber—Preparation of Pieces for TESQOption 1) or triplicate (Option 2). The compression set of the

Purposes from Produéts sample in Option 1 shall be the average of the two specimens

D 3767 Practice for Rubber—Measurement of Dimens%ons.eXpressed as a percentage. The compression set of the sample

D 4483 Practice for Determining Precision for Test Meth-"" Option 2 shall be the median (middle most value) of the

; ._three specimens expressed as a percentage.
ods Standards in the Rubber and Carbon Black InduStried 5.2 The standard test specimen shall be a cylindrical disk

cut from a laboratory prepared slab.

1 These test methods are under the jurisdiction of ASTM Committee D11 on 9-2.1 The dimensions of the standard specimens shall be:
Rubber and are the direct responsibility of Subcommittee D11.10 on Physical
Testing.
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b D 395

Type 14 28 of the methods may be compared only to those prepared by the
same method.

Thickness, mm (in.) 125 :00.052)(0.49 - 6.0 100.021)(0.24 - 5.6 For routine or product specification testing, it is some-
Diameter, mm (in.) 20.0 = 0.5 (1.14 = 13.0 = 0.2 (0.51 = times more convenient to prepare specimens of a different size
0.02) 0.01) or shape, or both. When such specimens are used, the results
“Type 1 specimen is used in Test Methods A and B. should be compared only with those obtained from specimens
PType 2 specimen is used in Test Method B. of similar size and shape and not with those obtained with

5.2.2 When cutting the standard specimen, the circular digtandard specimen. For such cases, the product specification
having the required inside dimensions specified in 5.2.1 shalhould define the specimen as to the size and shape. If suitable
be rotated in a drill press or similar device and lubricated byspecimens cannot be prepared from the product, the test
means of a soap solution. A minimum distance of 13 mm (0.5¥method and allowable limits must be agreed upon between the
in.) shall be maintained between the cutting edge of the die angroducer and the purchaser.
the edge of the slab. The cutting pressure shall be as light as
possible to minimize cupping of the cut edges. The dies shall
be maintained carefully so that the cutting edges are sharp an
free of nicks.

TABLE 1 Type 1 Precision Results, % Compression Set—Test
d
Method A

. . . Within Laboratory” Between Laboratory”

5.3 An optional method of preparing the standard specimematerial /> 4 4
may be the direct molding of a circular disk having the S ! " Sr R ®
; : : P 173 (%) 0050 0142 82 0190 054 311
dimensions required for the test method used and specified éﬂ o1 0898 5 e g 5 a7 691 257

5.2.1.

AS,= within laboratory standard deviation.

Note 1—It should be recognized that an equal time and temperature, if [r):;i‘;izzggm’t;i'(‘ir:“::ri‘gr‘?t’)“em units).
useq for both the slab_ and molded specimen, will n(_)t produce an Su= between laboratory standard deviation.
equivalent state of cure in the two types of specimen. A higher degree of g = reproducibility (in measurement units).
cure will be obtained in the molded specimen. Adjustments, preferably in (R) = reproducibility (in percent).
the time of cure, must be taken into consideration if comparisons between
the specimens prepared by different methods are to be considered valid.
Note 2—It is suggested, for the purpose of uniformity and closer o
tolerances in the molded specimen, that the dimensions of the mold K@. Conditioning
cavity 13.0= 0.1 mm (0.510* 0.004 in.) in thickness and 29.260.05 1, e tested at least 24 h but not more than 60 days. When the

mm (1.148- 0.002 in.) in diameter, with overflow grooves, will provide date of vul ization i tk ke tests within 60 d
Type 1 specimens for Test Method A and Test Method B. A similar mold ate of vuicanization 1S NGt Known, make tests within ays

but having a cavity of 6.3 0.3 mm (0.25+ 0.012 in.) in thickness and after delivery by the producer of the article represented by the
13.2 £ 0.1 mm (0.52%= 0.004 in.) in diameter will provide Type 2 SPecimen.
specimens for Test Method B. 6.2 Allow buffed specimens to rest at least 30 min before
Sé)ecimens are cut for testing.
6.3 Condition all specimens before testing for a minimum of
h at 23+ 2°C (73.4=+ 3.6°F). Specimens whose compression
et properties are affected by atmospheric moisture shall be
conditioned for a minimum of 24 h in an atmosphere controlled
to 50 = 5 % relative humidity.

5.4 When the standard test specimen is to be replaced by
specimen taken from a vulcanized rubber part of greate
thickness than the one indicated in 5.2.1, the sample thickne
shall be reduced first by cutting transversely with a sharp knif
and then followed by buffing to the required thickness in
accordance with Practice D 3183.

5.5 An alternative method of preparing specimens is by, precision and Bias®
plying up cylindrical disks cut from a standard sheet prepared

; ; ; : ; ; 7.1 These precision statements have been prepared in ac-
in accordance with Practice D 3182 using the specimen sizes ) . .
specified in 5.2.1 and cutting as describeg in5 2p2 or where &ordance with Practice D 4483. Please refer to Practice D 4483

: : ; . : : : or terminology and other testing and statistical concepts.
g{:ggiiﬁ:ghgi\%lztﬂf cutting the specimens with a sing| 7.2 Prepared test_specimens of two rgbbers for Test Methods

5.5.1 The disks shall be plied, without cementing, to theA and B were supplied to five Iaboratone;. These were tested
thici<riess required. Such plies ShE,i” be smooth, flat of,uniforrrlln dupllcatg each day on two separate testmg days. Atest resul,
thickness, and shéll not exceed seven in nun’"nber’ for Type gg:ﬁgc:jrgngée;verage of two test specimens, for both Test
specimens and four in number for Type 2 specimens. 7.3 One laboratory did not run the Test Method A testing;

5.5.2 Care shall be taken during handling and placing of theerefore, the precision for Test Method A is derived from four
plied test specimen in the test fixture by keeping the circulajzporatories.

faces parallel and at right angles to the axis of the cylinder. 7 4 The Type 1 precision results are given in Table 1 and
5.5.3 The results obtained on plied specimens may bggple 2.

different from those obtained using solid specimens and the

results may be variable, particularly if air is trapped between

disks. . ) 4Supporting data are available from ASTM Headquarters. Request RR:
5.5.4 The results obtained on the specimens prepared by one1-1138. DOCU ments
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