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Foreword

This Part of this British Standard has been prepared under
the direction of the Rubber Standards Committee and is a
partial revision of BS 903 : Part A15 : 1958. This Part of
BS 903 only describes the determination of stress
relaxation : BS 903 : Part A15 : 1982 gives the revised
method for the determination of creep. The two Parts,
Part A15 and Part A42, together complete the revision of
the 1958 edition which is now superseded and withdrawn.

The major differences between this revision and BS 903 :
Part A15 : 1958 are as follows.

{a) This revision is restricted to tests in which the
rubber is deformed in compression. It is considered that
tests for stress relaxation of rubber in tension or shear
are rarely needed and the methods for these
determinations have not been retained.

(b) Mechanical conditioning of the test pieces has been
introduced (see clause 7).

{c) Instead of inserting two sheets of glass paper between
the test piece and the compression plates, in order to
resist lateral slip of the rubber at the contact surfaces,
the compression plates are highly polished so as to assist
slip. The use of a lubricant, further to assist slip, is
recommended (see 8.1).

(d) The initial measurement of the counterforce is made
after 30 min from the commencement of the test,
instead of after 10 min (see 8.3.4 and 8.4.2).
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{e) An alternative procedure {method B), whereby the
compression is applied, and the measurements of
counterforce are made, at standard laboratory
temperature, rather than at the test temperature, has
been included.
(f) A test temperature of 20 + 2 °C is no longer specified;
instead, a series of recommended temperatures is given
(see clause 10).

This Part of BS 903 is based on 1SO 3384-1979 published

by the International Organization for Standardization (1SO).

The principal differences, other than those of a purely
editorial nature, are as follows.
(1) The additions of an introduction and a definitions
clause.
(2) The inclusion of summaries of the two methods in
the scope. .
(3) The inclusion of a more detailed description of test
piece cutting procedures.
(4) The omission of a requirement that the test
temperature shall be 100 °C unless another temperature
is required for technical reasons.

Methods for determining stress relaxation using test pieces
in the form of rings are described in BS 903 : Part A34.

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 A42. Determination of stress relaxation

0. Introduction

When a constant strain is applied to rubber, the force
necessary to maintain that strain is not constant but
decreases with time; this behaviour is called ‘stress
relaxation’. Conversely, when rubber is subjected to a
constant stress, an increase in the deformation takes place
in time; this behaviour is called ‘creep’.

The processes responsible for stress relaxation may be
either physical or chemical in nature, and under all normal
conditions both processes will occur simultaneously.
However, at normal or low temperatures and/or short times
stress relaxation is dominated by physical processes whilst
" at high temperatures and/or long times chemical processes
are dominant. Hence it is neither safe to extrapolate time/
stress relaxation curves in order to predict stress relaxation
after periods considerably longer than those covered by the
test, nor to use tests at higher temperatures as accelerated
tests to give information on stress relaxation at lower
temperatures.

In addition to the need to specify the temperature and
time intervals in a stress relaxation test, it is also necessary
to specify the initial stress and the previous mechanical
history of the test piece since these may also influence the
measured stress relaxation, particularly in rubbers
containing fillers.

1. Scope

This Part of BS 903 specifies test conditions and procedures
for the determination of stress relaxation of rubber
subjected to compressive deformation. Two methods are
described for determining the decrease in counterforce
exerted by a test piece of vulcanized rubber which has

been compressed at a constant deformation under specified
conditions of time and temperature.

In method A, the test piece is compressed at the test
temperature and it is maintained at this temperature
throughout the test period, all force measurements being
made at the test temperature. :

In method B, the test piece compression and the initial
measurement of the counterforce take place at 23 + 2 °C;
the test piece is then stored in a chamber controlled at the
test temperature but it is removed from the chamber for
each of the subsequent force measurements, which are
made at 23+ 2 °C,

NOTE 1. The two methods of carrying out the measurement do not
give the same values of stress retaxation, and any comparison of
values obtained from the two methods should be avoided.

The method selected for use depends on the purpose of the test.

Thus, for fundamental studies and in applications where sealing at
elevated temperatures is a problem, method A may be preferred,
and in applications where temperature cycling from normal to an
elevated temperature is a problem, method B may be preferred.

NOTE 2. The titles of the publications referred to in this Part of
this standard are listed on the inside back cover.

2. Definitions

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

2.1 stress. The time-dependent force necessary to maintain
a constant compressive strain, divided by the original
cross-sectional area over which the force is applied.

2.2 stress relaxation. The decrease in stress which has
occurred after a specified time interval, during-application
of a constant deformation, expressed as a percentage of the
stress at the commencement of that time interval.

3. Test piece

The test piece shall be a cylindrical disc prepared either by
moulding or by cutting from flat sheet of the required
thickness.

Cutting shall be carried out by means of a sharp rotating
circular die or revolving knife, lubricated with soapy water,
and brought carefully into contact with the rubber.
Alternatively, the die or knife shall be kept stationary and
the rubber rotated against it.

The rubber shall be mounted on suitable backing material
and the cutting pressure shall be kept small enough to avoid
‘cupping’ of the cut surface.

Either of the following types of test piece® shall be used,
with the following dimensions for the rubber discs.

Type 1 shall have a diameter of 13.0 0.5 mm and a
thickness of 6.3 £ 0.3 mm.

Type 2 shall have a diameter of 20.0 £ 0.6 mm and a
thickness of 12.5 £ 0.b mm.

4. Apparatus

4.1 Compression device, consisting of two parallel, flat,
highly polished stainless steel plates, between the faces of
which the test piece is compressed.

The finish of the surface of the compression plates shall not
be worse than 0.2 um arithmetical mean deviation from the
mean line of the profile (see BS 1134 : Parts 1 and 2).

The plates shall be sufficiently rigid to withstand the stress
without bending, and of sufficient size to ensure that the
whole of the compressed test piece is within the area of the

plates. Documents

*These test piece sizes correspond to those specified in BS 903 : Part A15 and Part A6 and the t\ p2 7 diinensions also correspond to the

dimensions of_ the test piece specified in BS 903 : Part A4,
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