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Foreword

ISO (the International Organization for Standardization) i

844:1998(E)

a worldwide

federation of national standards bodies (ISO member bodies
preparing International Standards is normally carried-ou
technical committees. Each member body interested'in-a su
a technical committee has been established has theright to |
on that committee. International organizations;,’governme
governmental, in liaison with 1SO, also (take part in t
collaborates closely with the International) Electrotechnicg
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical c
circulated to the member bodies{for voting. Publication as 4
Standard requires approval by at least 75 % of the member
a vote.

International Standard 1SO 844 was prepared by Techni
ISO/TC 61, Plastics; Subcommittee SC 10, Cellular plastics.

This secondsedition cancels and replaces the first edition (I
which hasbeen technically revised.
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n International
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Cellular

plastics — Compression test for rigid materials —

Specification

1 Sc(

This Interna|
a)
or
b)
and
when d

c)

of rigid celly

2 No

pe

tional Standard specifies a method of determining

the conppressive strength and corresponding relative deformation

the conppressive stress at 10 % relative deformation

psired, the compressive modulus

lar plastics.

mative references

The following standards contain provisions which, through reference in this text, constitute pro

Internationa
revision, arn
possibility o
registers of
ISO 291:19

ISO 1923:1

3

Standard. At the time of publicatien, the editions indicated were valid. All standards
d parties to agreements basedon this International Standard are encouraged to i
applying the most recent editions of the standards indicated below. Members of IEC an
currently valid International Standards.

D7, Plastics — Standard atmospheres for conditioning and testing.

D81, Cellular plastics and rubbers — Determination of linear dimensions.

Tenms and definitions

visions of this
are subject to
nvestigate the
1 ISO maintain

o0ses of this International Standard, the following definitions apply.

For the purg

3.1 relative

deformation,

specimen to its initial thickness. It is expressed as a percentage.

£ is the relative deformation corresponding to g, (see 3.2).

3.2 compressive strength,

the test specimen when the relative deformation ¢is < 10 %.

3.3 compressive stress at 10 % relative deformation,

deformation

£, to the initial cross-sectional area of the test specimen.

& The ratio of the reduction (in relation to its initial value) in thickness of the test

o,. The maximum compressive force F, divided by the initial cross-sectional area of

g,,. The ratio of the compressive force F,, at 10 % relative
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3.4 compressive modulus of elasticity,

deformation below the proportional limit, i.e. when the relation is linear.

Symbols and abbreviated terms

cross-sectional area, in square millimetres
ressive modulus of elasticity, in percent

corresponding to x, (conventional proportional limit), in newtons

©1SO

E: The compressive stress divided by the corresponding relative

4
0O A, initial
O E comp
0 F, force
O F, maxif
0o F, force
O A, initial
O ¢, relati
0 o, comp
0o o, comp
O x, displg
O x, displd
0 x, displg
O KkPa kilopd

0 Pa pascd

5

Princ

A compressivd
maximum stre

If the value of
" compressive
noted as the "

6

6.1

hum force, In newions

at 10 % relative deformation, in newtons

thickness of test specimen, in millimetres

e deformation corresponding to the compressive strength g, in percent
ressive strength, in kilopascals

ressive stress at 10 % relative deformation, in kilopascals

cement at F, in the conventional elastic zone, in millimetres

cement at maximum force, in millimetres

cement at 10 % relative deformation, in millimetres

scals

155

ple

force is applied in_anyaxial direction to the faces of a rectangular parallelepiped test sp
5S supported by thejtest specimen is calculated.

the maximum stress corresponds to a relative deformation of less than 10 %, it is n

ompressive stress at 10 % relative deformation” .

ecimen. The

oted as the

strength( Otherwise, the compressive stress at 10 % relative deformation is calculated @nd its value

Appa

ratus

Compression-testing machine

Any compression-testing machine suited to the range of force and displacement involved and having two square or
circular plane, parallel plates which are polished and cannot be deformed and of which the length of one side (or the
diameter) is at least 10 cm may be used. One of the plates shall be fixed and the other movable; the latter shall be
capable of moving at a constant rate of displacement in accordance with the conditions laid down in clause 8.
Neither plate shall be self-aligning.
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6.2 Displacement- and force-measurement devices
6.2.1 Measurement of displacement

The compression-testing machine shall be fitted with a system allowing continuous measurement of the
displacement x of the movable plate with an accuracy of +5 % or +0,1 mm if this latter value is a more accurate
measurement (see note to 6.2.2).

6.2.2 Measurement of force

A force sensor shall be fixed to one of the machine plates in order to measure the force F produced by the reaction
of the test specimen upon the plates during the test. This sensor shall be such that its own deformation during the

course of th

measurement npnmtinn is. nngligihla rnmpnrnd with that hning measured and _in additi

the continud

NOTE - It is
allows, by pl
accuracy laid

6.2.3 Cali

Devices for
machine sh
masses of |
test. To che
+1 % or 0,

6.3

These instry

7 Teq

7.1 Din
The test spe
to remain in
that the min
diameter of

The test sp4d
The preferre

The distanc

Insfruments for measuring the dimensions of the test specimens

us measurement of the force at any point in time with an accuracy of +1 %.

recommended that a device be used for the simultaneous recording of the force F and 'the” disq
ptting a curve of F = f(x), the graphical determination of the pair of values F, x required in cl
down in 6.2.1 and this subclause, and provides additional information on the behavigut of the pro

bration
measuring, and if applicable recording graphically, the force and(displacement produd
pll be checked periodically. The devices shall be checked by.0sing a series of standa
vhich are known to accuracies exceeding 1 % and which eorrespond to the forces app

ck the devices, spacers shall be used which have thicknesses known to accuracies be
[ mm, whichever is more restrictive.

ments shall be in accordance with ISO 1923,

5t specimens
ensions

cimens shall be 50 mm £ 1ymm in thickness except for products with moulded skins whig
tegral with the product in‘use. With such products, the specimens shall be the full thick
imum thickness is~t@mm or greater and that the maximum thickness is not greater thg

the specimen.

cimen base shall be either square or circular, with a minimum area of 25 cm’ and maxim

e petween two faces shall not vary by more than 1 % (tolerance on parallelism).

, it shall allow

lacement x that

ause 9 with the
Huct.

ed by the test
d weights, the
lied during the
ter than either

h are intended
ness, provided
\n the width or

im of 230 cm”.
d geometry and dimensions are a right prism with a base of (100 + 1) mm x (100 + 1) mm.

Under no circumstances may several test specimens be piled up to produce a greater thickness for testing.

Results obtained with specimens of differing thickness shall not be compared.

7.2

Preparation

Test specimens shall be cut so that the specimen base is normal to the direction of compression of the product in its
intended use. In some cases with anisotropic materials, where a more complete characterization is desired or
where the principal direction of anisotropy is unknown, it may be necessary to prepare additional sets of specimens.

The test specimens shall be cut by methods that do not change the structure of the cellular material. Moulding skins
that do not remain with the product in use shall be removed.
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In general, any anisotropy is characterized by a plane and the direction perpendicular to this plane; thus, two sets of
test specimens need to be considered.

7.3 Number

Regarding the method of selecting the samples for preparation of the test specimens from the blocks or slabs of
rigid cellular products, and also the number of test specimens to be provided for the test, refer to the specification
relating to the type of cellular product under test. In the absence of such specifications, use at least five test
specimens.

7.4 Conditioning

Condition the need).

8 Procedure

The test conditions shall be those used for conditioning the test specimens.

Measure the three dimensions of each test specimen in accordance with ISO 1923, Place a test specinjen centrally
between the two plates of the compression-testing machine and compress it at,a tate as close as posdible to 10 %
of its original thickness h, per minute until the test specimen thickness is reduced to 90 % of the original thickness.
Record the mgximum force reached during the reduction in thickness.

If the compresgive modulus of elasticity is to be determined, record a force/displacement graph and drgw a tangent
to the steepest part of the curve.

Repeat for eagh of the remaining specimens.

9 Expression of results

Depending uppn the case, it will be necessary tocalculate g, and ¢, (see 9.1 and figure 1a) or g,, (fee 9.2 and
figure 1b), or all three properties if the material* yields before completion of the test but still resists ap increasing
force (see figufe 1c).

9.1 Compressive strength and-eorresponding relative deformation
9.1.1 Compiessive strength
The compress|ve strength.g{is given, in kilopascals, by the equation

i
Ao

Om = 1p% x

where

F_ is the maximum force reached, in newtons;

m

A, isthe initial cross-sectional area, in square millimetres, of the test specimen.

0

9.1.2 Relative deformation

Using a straight edge, carefully extrapolate to zero force the steepest straight-line portion of the force-deformation
curve (see 6.2.2). Measure all displacements for deformation calculations from this "zero-deformation point". Three
examples of this procedure are shown in figure 1.
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If there is no well-defined straight portion of the force-deformation curve or if the "zero-deformation point" obtained
in this manner results in a negative value, this procedure shall not be used. In such cases, the "zero-deformation
point" shall be taken as the deformation corresponding to a stress of 250 Pa + 10 Pa.

The relative deformation ¢, is given, as a percentage, by the equation

em = M x 100
where
X, is the displacement, in millimetres, corresponding to the maximum force reached,;
h, is tfhe initial thickness, in millimetres, of the test specimen.
9.2  Cornpressive stress at 10 % relative deformation
The compressive stress at 10 % relative deformation g, is given, in kilopascals, by the~equation
010 = 103 x Fo
Ao
where
F,, is the force, in newtons, corresponding to a relative deformation of 10 %;
A, is asdefinedin9.1.1.
9.3 Colpressive modulus of elasticity
If required, ¢alculate the compressive modulus of elasticity E, in kilopascals, from the equations
E = qge X ho
Xe
and
ce =103 x Fe
A
where
F, is [the force at the end of the conventional elastic zone (well-defined straight portion
displacement-curve)—+r-nrewtons:
X, is the displacement at F,, in millimetres.

of the force-

If there is no well-defined straight portion of the force-displacement curve or if the "zero-deformation point" obtained
in accordance with 9.1.2 results in a negative value, this procedure shall not be used. In such cases, the "zero-

deformation

point" shall be taken as the deformation corresponding to a stress of 250 Pa + 10 Pa.

NOTE — For some cellular plastic materials, the apparent compressive modulus changes significantly with test specimen
thickness. Compressive moduli for different materials are comparable only if the test specimen thickness is the same.
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