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National foreword

This British Standard has been prepared under the direction of the Rubber Standards Committee. It is identical with
1SO 6914-1985 ‘Rubber, Vulcanized — Determination of ageing characteristics by measurement of stress at a given
elongation’ published by the International Organization for Standardization (1S0).

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in British
Standards; attention is drawn especially to the following.

The comma has been used as a decimal marker. In British Standards it is current practice to use a full point on the baseline
as the decimal marker.

Wherever the words ‘International Standard’ appear, referring to this standard, they should be read as ‘Part of BS 903",
Cross-references

International standard Corresponding British Standard
BS 903 Physical testing of vulcanized rubber

1SO 188-1982 Part A19 : 1986 Heat resistance and accelerated ageing tests
(ldentical)

1SO 471-1983 Part A35 : 1985 Temperatures, humidities and times for conditioning and testing of test pieces
(Identical)

1SO 3384-1979 Part A42 : 1983 Determination of stress relaxation

(Technically equivalent)

BS 5214 Testing machines for rubbers and plastics
1SO 5893-1985 Part 1 : 1975 Constant rate of traverse machines
(Technically equivalent)

BS 903 Physical testing of vulcanized rubber
1ISO 6056-1980 Part A34 . 1978 Determination of stress relaxation of rubber rings in compression
(Technically equivalent)

The Technical Committee has reviewed the provisions of 1SO 1826, to which reference is made in clause 5, and has
decided that they are acceptable for use in conjunction with this standard. The relevant requirements of 1ISO 1826 are
reproduced in National appendix A for the convenience of users of this British Standard.

Additional Information. In UK practice, the standard laboratory temperature is 23 £ 2 °C. (See clause 1, 7.3 and clause 9).
Compliance with a British Standard does not of itself confer immunity from legal obligations.
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British Standard

Methods of testing vulcanized rubber

Part A52. Determination of ageing characteristics by measurement of stress at a given elongation

0 Introduction

The stress in a rubber test piece at a given elongation changes
with time as a result of a combination of simultaneous physical
and chemical processes. Chemical processes predominate in
the case of thin test pieces exposed to an atmosphere contain-
ing oxygen at an elevated temperature for relatively long
periods of time. Thus, the ageing characteristics of the rubber
vulcanizate may be determined by measurement of the change
of stress in a thin test piece deformed in tension after periods of
exposure under such conditions.

There are two variants of the technique. Measurements of
stress may be made under either

a) continuous strain conditions, or
b) intermittent strain conditions.

In the case of a), continuous strain conditions, the test piece is
held in extension throughout the ageing period in the oven. In
the case of b), intermittent strain conditions, the test piece is
aged in the oven in the unstressed state, but, at periodic inter-
vals, it is stretched to a fixed extended length for a short time in
order to determine the stress. Hence, this latter method is a
measure of the change in modulus as a function of time.

In a second version of the intermittent test, the test piece is
periodically removed from the accelerated ageing atmosphere
and the stress is measured under normal laboratory conditions.
The advantage of this method is that it does not require the use
of special apparatus since a conventional tensile testing
machine can be used for the measurement of stress (see
note 1).

Measurements made in accordance with the methods de-
scribed in this International Standard provide information about
the structural changes which occur in the rubber during ageing.

Under continuous strain conditions, provided physical relax-

ation processes are not dominant, the decay of stress provides
a measure of the degradative scission reactions in the network.

Any new networks formed as a result of cross-linking reactions
are considered to be in equilibrium at the test strain with the
main network and therefore do not impose any new stresses
(see note 2).

Under intermittent strain conditions, the decay of stress pro-
vides a measure of the net effect of both degradative scission
and cross-linking reactions.

The validity of the methods described in this International Stan-
dard depends on the uniformity of degradation in the rubber.
For this reason, the thickness of the test pieces used is 1,0 mm
to minimize the effect of oxygen diffusion on ageing.

The change in stress may be directly of interest, but the relative
resistance of rubbers to ageing will depend on the properties
being measured or required by the application.

This International Standard should therefore be regarded as
complementary to ISO 188. In addition, a distinction should be
made between this test and the stress relaxation in compres-
sion tests specified in 1SO 33841 and 1SO 60562, which are
primarily intended for the testing of rubbers in applications, for
example as seals, where resistance to stress relaxation is a
functional property.

NOTES

1 The terms ““continuous stress relaxation’’ and ‘‘intermittent stress
relaxation’ are commonly used to describe the two principal variants of
the technique. The latter term, “‘intermittent stress relaxation’’ is a
misnomer since no true relaxation of stress occurs and indeed the
measured stress may increase with time. For this reason, the use of this
term has been avoided in this International Standard although it is fairly
well established in the literature.

2 Even under conditions conducive to chemical processes. some
physical relaxation may occur. The extent to which it does so will de-
pend on the viscoelastic characteristics of the rubber and on the test
conditions and care must be exercised in interpretation of the results
Physical relaxation is increased by fillers and will be more evident at
short times and at lower temperatures. It is often found to be pro-
portional to logarithmic time and is less temperature sensitive than
chemical resistance.

1} 1SO 3384, Rubber, vulcanized — Determination of stress relaxation in compression at normal and at elevated temperatures.

2} 1SO 6056, Rubber, vulcanized — Determination of compression stress relaxation (rings).
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