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INTERNATIONAL STANDARD I1SO 1926-1972 (E)

Rigid cellular plastics — Determination of tensile properties

1 SCOPE AND FIELD OF APPLICATION

: This International Standard specifies a method of
g determining the behaviour of rigid cellular plastics products
when they are subjected to a tensile stress. d)

c) the force thus exerted on the Aest/|piece can be
known with a maximum error of’1 %, and can be
recorded;

if an extensometer is used\it’exerts a minimum force
on the test piece and permits reading of elongation of

f h : ) > the test piece with an a¢curacy of 0.1 mm.
. cellular products having a compression resistance sufficient

to permit quitable gripping of the test pieces. In case it is
impossible |to grip the test piece, modify the method
according tp the specifications in section 8.

This Inter;Ftional Standard applies in the first place to .

5 TEST PIECES

The relatiopship between cell size and test piece size must
be such that the test is realistic.

5.1 Dimensions

The test. pieces shall have the shape and the dimensions
shown’in Figure 1.

The distance between two parallel surfaces pf the exten-
someter gauge length shall not vary by mdre than 1 %
(tolerance on parallelism).

2 REFERENCE

ISO/R 291
testing.

Standard atmospheres for conditioning and

5.2 Preparation and conditioning

their surfaces shall be trimmed with a mechapical saw and,

if necessary, machined without modifying the[structure.

Any moulding skin shall be removed from the test pieces;
3 PRINCIPLE

Submission] of a test piece of a given 'shape to a tensile
stress transmitted to the test piece by.means of a suitable
device and [plotting of the corresponding stress-strain curve.

When necessary the test pieces shall be marked so as to
indicate their orientation in relation to thg direction of
anisotropy.

4 APPARrTUS

The conditioning of the test pieces shall be
accordance with the requirements of either IS
period of not less than 24 h or the rele
specification.

The test machine shall\be such that
a) the fest“piece can be held in the fixing devices of the 5.3 Number of test pieces
test apparatus. These devices shall meet the following

T ook

carried out in
D/R 291 for a
vant material

hall-be-earried-out-enatleastfive te
Fhe-test—shalbe

conditions:

1) that of assuring a sufficient tightening on the

faces

of the test piece to avoid slipping;

2) that of not exercising on any one part of the ends
of the test piece localized pressure which could cause

tears,

deformations or ruptures of the ends.

In cases of difficulty, adopt the variation described in
section 8.

b) the

movable device can be moved away from the

fixed device at a constant speed under no load of
5+ 1 mm/min in a direction parallel to the longitudinal
axis of the test piece;

bst pieces; any

test pieces which break outside the extensometer gauge
length shall be rejected and if necessary the number of test
pieces subjected to the test shall be increased so that the

number of significant results is not less than fi

ve.

If it is necessary to use more than seven test pieces to

obtain five valid readings, use the method
section 8.

6 PROCEDURE

described in

Carry out the test in a room in which the atmosphere is
maintained at one of the conditions defined by ISO/R 291.
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Place the test piece between the fixing devices. If necessary,
proceed according to section 8. Mark the original gauge
length on the test piece.

Apply the force to be exerted on the test piece in such a
way that it is uniformly distributed by means of the
movable grip, the rate of displacement of which shall be
5+ 1 mm/min,

If an extensometer is not used, record the elongation
corresponding to a given force, at suitable intervals,

where

F, is the force applied to the test piece at the moment
of rupture, expressed in newtons;

/ and h have the same meaning as in 7.2,

8 VARIATION: USE OF METAL PLATES

Plot the stress-stfain curve,

7 CALCULATION AND EXPRESSION OF RESULTS

7.1 Relative elgngation
The relative elofgation, e, expressed as a percentage of the
original gauge lepgth, is given by the formula

AL
e= L X 100

where

AL is the dlongation corresponding to a given force,
measured by|the variation in distance between the gauge
marks, expregsed in millimetres;

L is the original gauge length of the test piece,
expressed in millimetres.

Calculate in pafticular (after determination, on the stress-
strain curve, of the corresponding elongations)

— the relatiye elongation e, for the maximum stress\(if
necessary);

— the relatiye elongation e, at rupture.

7.2 Maximum lensile stress

The maximum| tensile stress, o {where applicable),
expressed in kilpnewtons per square_metre, is given by the
formula
Fm
om =+ —X 10°
MM h

where

F_ is the 1

m
during the test, expressed in newtons;

/ is the original width of the parailei length of the
narrow section of the test piece, expressed in millimetres;

h is the original thickness of the parallel length of the
narrow section of the test piece, expressed in millimetres.
7.3 Tensile stress at rupture
The tensile stress at rupture, o, expressed in kilonewtons

per square metre, is given by the formula

F
0, =—~ X 10°
" IXh

Fhisvartationmrdiffersfronrthegeneratmethod—m that the
ends of the test pieces are modified to allow the bgnding of
reinforcing metal plates.

Consequently, follow the directions~of)sections| 4 to 7
taking into account the following madifications:

8.1 Apparatus

8.1.1 Test machiné
The test machine shall be such that

a) a test piece having the form and dimensiofns shown
in Figure'2 can be held between two fixing devices each
comprising two cylinders of a diameter of[ 30 mm
orthogonal to the plane of the test piece, one of the
devices being fixed and the other movable, the force
being transmitted equally by each of the four gylinders;

b), ¢), d), see section 4.

Figure 2; four are required for each test piece subjected to
the test. {Plates of aluminium alloy or anodized alYyminium
are likely to be satisfactory.)

8.1.2 Metal plates of the form and dimensions 1hown in

8.1.3 Adhesive for fixing the metal plates to [the test
pieces. It shall be such that the shear strength of the
adhesive film is greater than that of the cellular|product
under test, so as to avoid any slipping of the test piece on
the plates. Preliminary tests shall make it possible o verify
that the elongation of this film can be disregarddd in the
determination of the elongation of the test piece. in
addition, the adhesive film shall not appreciably mqdify the
isti psin base

adhesive is likely to be satisfactory.)

8.2 Test pieces

8.2.1 Dimensions

The test pieces shall have the shape and the dimensions
shown in Figure 2.

The distance between two parallel surfaces of the exten-
someter gauge length shall not vary by more than 1 %
(tolerance on parallelism).
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