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QH“y) Designation: D 395 - 01

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 epsilone} 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 Ovend
for use in _apphcatlons in vyhmh_thg rubbgr will be subjectgd tog Summary of Test Methods
compressive stresses in air or liquid media. They are applicable _ _ _ .
particularly to the rubber used in machinery mountings, vibra- 31 A test specimen is compressed to either a deflection or

tion dampers, and seals. Two test methods are covered by 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 pf the reS|dua! deformation, the.
should be given to the nature of the service for whichcompression set, as specified in the appropriate test method, is

correlation of test results may be sought. Unless otherwis«galcu'alted according to Eq 1 and Eq 2.
stated in a detailed specification, Test Method B shall be used, - gjgnificance and Use

1.3 Test Method B i itable f Icani h . . .
than390e|:|5?tHDet od 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 Oe]c rubber (_:ompounds to re.ta‘” elastic properties after pro-
I]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 t_he rapidly
responsibility of the user of this standard to establish appro-r(—:‘pe"’m—:‘d Qef<)frmat|onTand rﬁczvelr y resgltlng from |nte(m|tttﬁ£t
priate safety and health practices and determine the applicagr? mpLesswe %rces. ough t e atter' yn?rmm stressmhg,l ke
bility of regulatory limitations prior to use. the others, produces compression set, its effects 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

D 1349 Practice for Rubber—Standard Temperatures foﬁjrresses. Tests are frequently conducted at elevated tempera-

Testing
D 3182 Practice for Rubber—Materials, Equipment, ands Test Specimens
Procedures for Mixing Standard Compounds and Prepar-

Test Method Section

: : 5.1 Specimens from each sample may be tested in duplicate

ing Standard Vulcanized Shegts . L . :

D 3183 Practice for Rubber—Preparation of Pieces for Tes{Optlon .l) or t'rlpllcate (Option 2). The compression set O.f the
sample in Option 1 shall be the average of the two specimens

Purposes from Produéts .
D 3767 Practice for Rubber—Measurement of Dimensions _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 Indu%tnest 5.2 The standard test specimen shall be a cylindrical disk

cut from a laboratory prepared slab.

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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iy D 395
Type 1A 28 of the methods may be compared only to those prepared by the
, _ same method.

Thickness, mm (in. 125 ioobsz)(o"‘g - 60 ioobzl)(o'z"' - 5.6 For routine or product specification testing, it is some-
Diameter, mm (in.) 29.0 = 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
AType 1 specimen is used in Test Methods A and B. should be compared only with those obtained from specimens
FType 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 shallhould 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 (0.5knethod 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

. . . isi 0, i g
be maintained carefully so that the cutting edges are sharp andABLE 1 Type 1 Precision Resuits, % Compression Set—Test

. Method A
free of nicks. ——— — —
. . . Ithin Laborato etween Laporator
5.3 An optional method of preparing the standard specimemateria 2" id 4
i ' h h i Level s r G S R (R)
may be the direct molding of a circular disk having the r R
P i P W i 1.73 (%) 0.050 0.142 8.2 0.190 0.54 311
dimensions required for the test method used and specified §1 o1 0.808 " o7 537 691 257

5.2.1.

AS = within laboratory standard deviation.

Note 1—It should be recognized that an equal time and temperature, if Er): _'izzizg:)'i?i’t;'r(‘mm;:rscirrir)”em units).
useq for both the slap and molded specimen, will nc_)t produce an Sq= between laboratory standard deviation.
equwa!ent state _of cure in the two types_of specimen. A higher degree _of R = 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 b@. Conditioning
spe_cmed arld shrinkage compensate_d fo_r thhe_r(le(m. Atwo(—jplate mold witha g 1 Store all vulcanized test specimens or product samples
cavity 13.0= 0.1 mm (0.510* 0.004 in.) in thickness and 29.280.05 =4, pe 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 t K ke test ithin 60 d
Type 1 specimens for Test Method A and Test Method B. A similar mold ate of vuicanization 1s not 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

5.4 When the standard test specimen is to be replaced bysé)ecimens are cut for testing.

; ; 6.3 Condition all specimens before testing for a minimum of
specimen taken from a vulcanized rubber part of greate o o . .
thickness than the one indicated in 5.2.1, the sample thicknegs &t 23 2°C (73.4= 3.6°F). Specimens whose compression

shall be reduced first by cutting transversely with a sharp knife@®t prpperties are laffected by atmospheric moisture shall be
and then followed by bufing to the required thickness incondmoned for a minimum of 24 h in an atmosphere controlled

accordance with Practice D 3183. t0 50 £ 5 % relative humidity.
5_.5 An alt_erngtive _method of preparing specimens is by, precision and Bias*
plying up cylindrical disks cut from a standard sheet prepared 71 Th . h b di
in accordance with Practice D 3182 using the specimen sizes " * €s€ precision statements have been prepared in ac-
specified in 5.2.1 and cutting as described in 5.2.2, or where ordance with Practice D 4483. Please refer to Practice D 4483
drill press is not available cutting the specimens with a sing| or terminology and other_ testing and statistical concepts.
stroke from a cutting die.. 7.2 Prepared test_specmens of two rqbbers for Test Methods
551 The disks shall be plied. without cementing. to theA and B were supplied to five laboratories. These were tested
-~ plied, 9 in duplicate each day on two separate testing days. Atest result,

th!ckness required. Such plies shall be sr_nooth, flat, of unifor erefore, is the average of two test specimens, for both Test
thickness, and shall not exceed seven in number for Type ethods A and B
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 thenerefore, the precision for Test Method A is derived from four
plied test specimen in the test fixture by keeping the circulajypqratories.

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 adquarters. Reqﬁi RR:
5.5.4 The results obtained on the specimens prepared by ome1-113s. ocuments
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