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1. Scope* 3.1.2 compliance correctior-an analytical method of

1.1 This test method describes a procedure for determiningi0difying test instrument displacement values to eliminate the
the compressive properties of rigid cellular materials, particu@mount of that measurement attributed to test instrument
larly expanded plastics. compliance. . . _

1.2 The values stated in Sl units are to be regarded as the 3-1.3 compressive deformatienthe decrease in length pro-
standard. The values in brackets are for information only. ~duced in the gage length of the test specimen by a compressive

1.3 This standard does not purport to address all of theload expressed in units of length. _ _

responsibility of the user of this standard to establish appro-Pressive deformation to the gage length of the test specimen or
priate safety and health practices and determine the applicath® change in length per unit of original length along the

bility of regulatory limitations prior to use. longitudinal axis. . o
3.1.5 compressive strengththe stress at the yield point if a

Note 1—This test method and ISO 844 are technically equivalent. yield point occurs before 10 % deformation (as in Fig. 1a) or,
in the absence of such a yield point, the stress at 10 %
deformation (as in Fig. 1b).

3.1.6 compressive stress (nomipatthe compressive load
per unit area of minimum original cross section within the gage
boundaries, carried by the test specimen at any given moment,
expressed in force per unit area.

3.1.7 compressive stress-strain diagrapa diagram in
hich values of compressive stress are plotted as ordinates
against corresponding values of compressive strain as abscis-

2. Referenced Documents

2.1 ASTM Standards?

D 618 Practice for Conditioning Plastics for Testing

E 4 Practices for Force Verification of Testing Machines

E 83 Practice for Verification and Classification of Exten-
someter Systems

E 691 Practice for Conducting an Interlaboratory Study tq,,
Determine the Precision of a Test Method

2.2 ISO Standard: dakt

ISO 844 Cellular Plastics—Compression Test of Rigid Ma-~ 54 ¢ compressive yield pointthe first point on the stress-

terials’ strain diagram at which an increase in strain occurs without an
increase in stress.
3.1.9 deflectometer-a specialized extensometer used for

gi Eeflnltl?ns: the displ t diff betw t tsensing of extension or motion, usually without reference to a
-1.1 compliance-the displacement difference between test_ o q gage length.

machine drive system displacement values and actual specime 1.10 displacemert-compression platen movement after

displacement. the platens contact the specimen, expressed in millimetres or
inches.

* This test method is under the jurisdiction of ASTM Committee D20 on Plastics 3.1.11 Qage length-the _|n|t|a! measured thickness of the
and is the direct responsibility of Subcommittee D20.22 on Cellular Plastics.  test specimen expressed in units of length.

Current edition approved July 1, 2004. Published July 2004. Originally approved ~ 3,1,12 modulus of elasticity-the ratio of stress (nominal) to
in 1959. Last previous edition approved in 2000 as D 1621 - 00. f ; : . .

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, c)rCC)rreSpond,lng strain belov,v the propomonal limit c_)f_a matfar,'"?"
contact ASTM Customer Service at service@astm.org.Afoal Book of ASTM expressed in force per unit area based on the minimum initial

Standards/olume information, refer to the standard’s Document Summary page orcroSS-sectional area.
the ASTM website.

3 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,
4th Floor, New York, NY 10036.

3. Terminology

*A Summary of Changes section appears at the end of this standard.
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LOAD LOAD

X, =10 % CORE DEFORMATION
X, = DEFLECTION (APPROXIMATELY 13 %)

FIG. 1 a Compressive Strength (See 3.1.5 and Section 9) FIG. 1 b Compressive Strength (See 3.1.5 and Section 9)

3.1.13 proportional limit—the greatest stress that a material 5.1.1 Load Measurement Systeaf\ load measurement sys-
is capable of sustaining without any deviation from propor-tem capable of accurately recording the compressive load
tionality of stress-to-strain (Hooke's law) expressed in forceimparted to the test specimen. The system shall be indicate the

per unit area. load with an accuracy af 1 % of the measured value or better.
o The accuracy of the load measurement system shall be verified
4. Significance and Use in accordance with Practices E 4.

4.1 This test method provides information regarding the 52 Compression PlatersTwo flat plates, one attached to
behavior of cellular materials under compressive loads. Teshe stationary base of the testing instrument and the other
data is obtained, and from a complete load-deformation Curvgttached to the moving crosshead to deliver the load to the test
it is possible to compute the compressive stress at any l0aghecimen. These plates shall be larger than the specimen
(such as compressive stress at proportional-limit load Ofpading surface to ensure that the specimen loading is uniform.
compressive strength at maximum load) and to compute thg is recommended that one platen incorporate a spherical

effective modulus of elasticity. seating mechanism to compensate for non-parallelism in the

_ 4.2 Compression tests provide a standard method of obtaig,ecimen’s loading surfaces or non-parallelism in the base and
ing data for research and development, quality control, acceRs.osshead of the testing instrument.

tance or rejection under specifications, and special purposes.
The tests cannot be considered significant for engineerinﬁ]
design in applications differing widely from the load - time
scale of the standard test. Such applications require addition
tests such as impact, creep, and fatigue.

4.3 Before proceeding with this test method, reference sha

5.3 Displacement Measurement Syste#u displacement
easurement system capable of accurately recording the com-
Q(essive deformation of the test specimen during testing to an
accuracy of+1 % of the measured value or better. This
easurement is made through use of the test machine cross-
be made to the specification of the material being tested. An _ead drive system or using a direct measurement of compres-
test specimen preparation, conditioning, dimensions, or testin on platgn d|splacement.. . )
parameters, or a combination thereof, covered in the materials 9-3.1 Direct Compression Platen Displaceme#this sys-

specification shall take precedence over those mentioned in thigM shall employ a deflectometer that directly reads the distant
test method. If there are no material specifications, then thBetween the upper and lower compression platens. The accu-

default conditions apply. racy of the displacement measurement transducer shall be
verified in accordance with Practices E 83 and shall be classi-
5. Apparatus fied as a Class C or better.

5.1 Testing Machine-A testing instrument that includes  5.3.2 Test Machine Crosshead Drive Systeifhis system
both a stationary and movable member and includes a drivehall employ the position output from the crosshead drive
system for imparting to the movable member (crosshead), aystem as a indicator of compression platen displacement. This
uniform, controlled velocity with respect to the stationary method is only appropriate when it is demonstrated that the
member (base). The testing machine shall also include theffects of drive system compliance result in displacement
following: errors of less than 1 % of the measurement or if appropriate
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