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Foreword

This revision of this Part of BS 903 has been prepared
under the direction of the Rubber Standards Policy
Committee and supersedes BS 903 : Part A2 : 1971,
which is withdrawn.

The major changes incorporated in this revision are as
follows.

(a) Two miniature dumb-bell test pieces (types 3 and 4)
are included, in addition to types 1 and 2 which are
the same as those described in the previous edition.

(b) A miniature ring test piece is included, in addition
to the normal ring test piece which is the same as that
described in the previous edition.

(c) A reference to BS 5214 : Part 1 is given in place of
detailed requirements for the tensile testing machine.

(d) The calculation of results is described more clearly.
(e) Means of determining yield point have been included.

(f) Definitions of tensile properties, as they relate to
rubber, are provided.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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AMD 6987
Amendment No.1 '
published and effective from 1 May 1992

to BS 903 : Part A2 : 1989

Methods of testing vulcanized rubber
Part A2. Determination of tensile stress-
strain properties
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Correction

AMD 6987 5.4 Tensile testing machine
May 1992
Delete the existing clause and substitute the following.

‘5.4 Tensile testing machine, complying with BS 5214 :
Part 1, having an accuracy of force measurement complying
with grade B and, where used, an extensometer accuracy
complying with grade D for dumb-bell test pieces types

1 and 2 and ring type A and grade E for dumb-bell test
pieces types 3 and 4 and ring type B. The machine shall as
a minimum be capable of operating at a rate of traverse

of 100 mm/min, 200 mm/min and 500 mm/min.’
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Method

1 Scope

This Part of BS 903 describes a method for the determina-
tion of the tensile stress-strain properties of vulcanized and
thermoplastic rubbers. The properties which may be deter-
mined are the tensile strength, the elongation at break,

the stress at a given strain and the elongation at a given
stress. Means of specifying or determining the yield point
are also given,

NOTE. The titles of the publications referred to in this Part of
BS 903 are listed on the inside back cover.

2 Definitions

For the purposes of this Part of BS 903 the following
definitions apply.

2.1 tensile stress (S). A stress applied so as to extend the
test piece. It is calculated as the applied force per unit area
of the original cross section of the test length.

2.2 elongation (£). The extension, expressed as a
percentage of the test length, produced in the test piece

by a tensile stress.
NOTE. The elongation is also the tensile strain.

2.3 tensile strength (7S). The maximum tensile stress

recorded in extending the test piece to breaking point
(see figure 1).

2.4 tensile strength at break (7S, ). The tensile stress
recorded at the moment of rupture (see figure 1).

NOTE. The values of 75 and 7Sy, may be different if, after yield
(SV), the elongation continues and is accompanied by a drop in
stress, resulting in TSy being lower than TS.

2.5 elongation at break (£,,). The tensile strain in the test
length at breaking point (see figure 1).

2.6 elongation at a given stress (Eg). The tensile strain in
the test length when subject to a given tensile stress.

2.7 stress at a given elongation (Sg). The tensile stress in
the test length required to produce a given elongation.
NOTE. In the rubber industry this definition is widely identified
with the term ‘modulus’, and care should be taken to avoid

confusion with the other use of modulus to denote the siope of
the stress-strain curve at a given elongation.

2.8 tensile stress at yield (S, ). The tensile stress at which
occurs the first major inflection of the stress strain curve

and where some further increase in strain occurs without
any increase in stress (see figure 1).

2.9 elongation at yield (£, ). The tensile strain at which
occurs the first major inflection of the stress strain curve
and where some further increase in strain is not accom-
panied by an increase in stress (see figure 1).

2.10 test length of dumb-bells. The initial distance
between reference points within the length of the narrow
portion of a dumb-bell test piece which is used to measure
elongation (see figure 2).
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3 Principle

Test pieces, either dumb-bells or rings, are stretched in a
tensile testing machine at a constant rate of traverse of the
driven grip or pulley. Readings of force and elongation are
taken as required during the uninterrupted stretching of the
test piece and when it breaks.

4 Test pieces

4.1 General

Dumb-bell and ring test pieces do not necessarily give the
same values for their respective stress-strain properties.
This is mainly because in stretched rings the stress is not
uniform over the cross section. A second factor is in the
existence of ‘grain’ which may cause dumb-bells to give
different values according to whether their length is
parallel or at right angles to the grain.

The main points to be noted in choosing between rings
and dumb-belis are as follows.

(a) Tensile strength. Dumb-bells are preferable for
determination of tensile strength. Rings give lower,
sometimes much lower, values than dumb-bells.

{b) Elongation at break. Rings give approximately the
same values as dumb-bells, provided that:

(1) the elongation of rings is calculated as a
percentage of the initial internal circumference; and

(2) dumb-bells are cut at right angles to the grain
if this is present to a significant degree.

Dumb-bells should be used if study of grain effects is
required for which rings are not suitable.

(c) Elongation at a given stress and stress at a given
elongation. Dumb-bell test pieces types 1 and 2 are
preferred and should be used for specification purposes
wherever possible.

Rings and dumb-belis give approximately the same
values provided that:

(1) the elongation of rings is calculated as a
percentage of the initial mean circumference; and
(2) the average value is taken for dumb-bells cut
parallel and at right angles to the grain if this is
present to a significant degree.
Rings may be preferred in automated testing, due to
the ease of maintaining the test pieces, and in the
determination of stress at a given strain.
(d) Miniature test pieces. Miniature test pieces may
give somewhat different, usually higher values for
tensile strength and elongation at break, than the
larger test pieces.
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