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INTERNATIONAL STANDARD

I1SO 37-1976 (E)

Rubber, vulcanized — Determination of tensile stress-strain

properties

1 SCOPE AND FIELD OF APPLICATION

This international Standard specifies a method for the
determination of tensile stress-strain properties of
vulcanized rubbers.

2 PRINCIPLE

Stretching to breakage of standard test pieces, either in the
shape of rings or dumb-bells, as described below, in a
tension-testing machine capable of a substantially constant
rate of traverse of the moving grip or pulley.

NOTES

1 Test pieces in the shape of rings and dumb-bells do not
necessarity give the same values for the stress-strain properties. This
is due mainly to the fact that in stretched rings the stress is not
uniform over the cross-section. A second factor is the existence of
grain, which may cause dumb-bells to give different values according
as their length is parallel or perpendicular to the grain.

2 Rings give lower, sometimes much lower, tensile strength values
than dumb-bells, the latter values being much nearer to the true tensile
strength of the rubber. The estimation of true tensile strength from
ring data involves extrapolation of the stress-strain curve.l11(2]

3 APPARATUS

Tensile test machine, capable of a substantially constant
rate of traverse of the moving grip or pulley of
500 + 50 mm/min.

NOTE — inertia (pendulum) type dynamometers are apt to give
results which differ because of frictional and inertial effects. An
inertialess (for example, electronic or optical transducer type)
dynamometer gives results which are free from these effects, and is
therefore to be preferred.

4 TESTPIECE

4.1 Dimensions

The test piece shall be in the shape of either a ring or a
dumb-bell, as described below.

4.1.1 Ring test piece

Rings shall be nominally of internal diameter 44,6 mm and
external diameter 52,6 mm, the radial width nowhere
deviating by more than * 0,2 mm from the mean width.
The thickness should be preferably 4 + 0,2 mm. In any one
ring the thickness shall nowhere deviate by more than
+ 0,2 mm from the mean thickness.

4.1.2 Dumb-bell test piece

The shape of the test piece shall be determined by the die
dimensioned as given in the figure and the table.

Gauge marks shall be provided and shall be not more than
25 mm apart for a type 1 test piece and not more than
20 mm apart for a type2 test piece. They shall be
equidistant from the ends of the central parallel-sided part
of the test piece. A type 1 test piece should be used
whenever practicable.

FIGURE — Die

TABLE — Dimensions of test piece

Type 1 Type 2
Dimension
mm mm
A Overall length 115 75
{minimum)
B Width of ends 25 +1 12,5+1,0
c Length of narrow 33 2 25 1
paraliel portion
D Width of narrow 6,0 + 3'4 4,0+ 0,1
parallel portion*
Small radius 14 +1 8,0+ 0,5
F Large radius 25 +2 125+1,0
Thickness 2 +0,2 2 +0,2

The variation within any one die shall not exceed 0,05 mm.
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4.2 Measurement

4.2.1 Ring test pieces

Thickness shall be measured by a micrometer gauge the
foot of which exerts a pressure of 20 kPa® on the rubber.
The width shall be measured in the same way, but using a
gauge with curved feet to fit the curvature of the ring.

For precise work, the cross-section of the ring shall be
calculated from its mass, density and mean circumference;
for the ring specified in 4.1.1, the circumference is

7 X 48,6 mm = 152 mm

4.2.2 Dumb-bell test pieces

Thickness shall be measured by a gauge as specified
in42.1.

The width of the test portion shall be assumed to be equal
to the width between the cutting edges of the narrow
central part of the die. For this purpose, the width of this
part of the die shall be measured to the nearest 0,05 mm.

4.3 Number

The test shall be carried out on at least three test pieces.

4.4 Conditioning

The test pieces shall be conditioned at the test temperature
for not less than 16 h immediately before testing.

5 TEMPERATURE OF TEST

Tests shall be carried out at a standard laboratory
temperature. The standard laboratory temperature shall be
23+2°C or 27 £ 2 °C, the same temperature being used
throughout one test or series of tests intended to be
comparable.

6 PROCEDURE

Fit the rings over two rotatable pulleys, 25 mm in diameter,
at least one of which, preferably the moving pulley, is
automatically rotated by the machine to equalize the strain
in the ring while it is being stretched. Hold the dumb-bells
at their widened ends in grips that tighten automatically as
the tension increases and exert a uniform pressure across
the width of the test piece.

Place the dumb-bell test piece centrally in the grip.

* 1 kPa=1kN/m2

Means shall be provided for obtaining the following
measurements without stopping the machine :

a) the force on the test piece;

b) the elongation of the test piece, as shown by either
the distance between the gauge marks on the dumb-bell,
or the distance between the pulleys in tests on rings.

7 EXPRESSION OF RESULTS

The tensile strength is given, in megapascals, by the
formula :

) f ings F
orr -
a g 2A
F
b} for dumb-bells —
A
where ~
F is the breaking force in newtons;
A in the initial cross-sectional area, in square
millimetres.
The percentage elongation at break is given by the formula :
. 1_10
a) forrings % 100
Iy
L-L,
b) for dumb-bells x 100
L,
where
] is the internal circumference, in millimetres, at
break;
[, is the initial internal circumference, in
millimetres;
L is the length, in millimetres, between gauge marks —

at break;

L, is the initial length, in millimetres, between
gauge marks.

The modulus is given, in megapascals, by the formula :

f

for ri
a) forrings 5 A

f
b) for dumb-bells —
A
where
f is the force, in newtons, at the required elongation;

A is the initial cross-sectional area, in square
millimetres.
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The percentage elongation at constant stress is given by the
formuia :

o

100
c,

a) forrings

[~ L
° X100

b) for dumb-bells

o

where

C is the mean circumference, in millimetres, at the
required stress;

C, is the initial mean circumference, in millimetres;

/ is the fength, in millimetres, between gauge marks
at the required stress;

L, is the initial length, in millimetres, between
gauge marks.

For tensile strength, elongation at break, modulus or
elongation at constant stress, the resutft reported shall be
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the middle value if an odd number of test pieces is used, or
the average of the middle two values if an even number of
test pieces is used, the various results being arranged in
order of increasing value.

8 TEST REPORT
The test report shall include the following particulars :

a} the values, determined in accordance with clause 7,
for tensile strength, elongation at break, and modulus or
elongation at constant stress;

b} type of test piece used;

¢) method of determining cross-section {(of rings);
d) number of test pieces used;

e) tempera;(ure of test;

f) direction of grain (for dumb-bells).
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