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Foreword

This revision of this British Standard has been prepared
under the direction of the Plastics and Rubber Standards
Committees and supersedes the 1978 edition which is
withdrawn.

This revision includes a method of test for plastics which
is equivalent to that given in 1SO 3915-1981 ‘Plastics —
Measurement of resistivity of conductive plastics’ prepared
by Technical Committee 61 and published by the
International Organization for Standardization (1SO).
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This method (method 2) is also equivalent to the method
for testing rubber described in 1SO 1853-1975 prepared
by ISO Technical Committee 45.

In this revision ‘ohm centimetre’ has been used as the unit
for resistivity in line with general usage and the term
‘conductive’ has been reinstated in place of the misleading
‘conducting’.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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British Standard Methods for

Determination of resistivity of conductive and
antistatic plastics and rubbers (laboratory methods)

0. Introduction

Rubbers and plastics are normally regarded as materials
of high electrical resistivity; consequently they are widely
used as insulators. However, the incorporation of various
materials, in particular certain forms of carbon black
greatly reduces their electrical resistance so that volume
resistivities of between 1 £ cm and 10'° Q cm are
obtainable.

Rubbers and plastics with a low resistivity have various
technical and industrial uses, the most common of which
is to dissipate static charges. In many applications,

where there is a possibility of an insulation fault in nearby
electrical equipment, there is a risk of igniting the material
or of a person in contact with it receiving a severe shock.
For these applications it is necessary as a safety measure
to specify a minimum value of resistance as well as a
maximum.

It is not possible to specify resistivity limits for antistatic
and conductive products. Various products, even for
antistatic purposes (see BS 2050), have differing resistance
limits according to the application, and a given resistance
limit for two differently shaped products will require
materials of two different resistivities, since the relation-
ship between resistance and resistivity depends upon the
shape.

The maximum resistance that will permit the dissipation

of static charges depends on the rate of generation of
charge required to produce the minimum voltage which can
be regarded as a hazard in a particular application.

The resistance of rubber and plastics made conductive by
the addition of carbon black is very sensitive to strain and
temperature history since resistance depends on the
kinetic energy and structural configuration of the carbon
particles in the matrix.

In service, the resistivity of the material may vary
considerably under the influence of strain history or
temperature history. For example the resistivity may be
increased by a factor of one hundred or more if it is
strained. A short exposure to a temperature of 70 °c will
reverse this change. The effects of strain are less important
with rigid plastics than with rubbers, because the attainable
strains are smaller.

In order that valid comparisons may be made on test pieces,
a conditioning treatment is described so that the measure-
ments are made on test pieces close to a condition of zero
strain,

Certain types of electrode, when applied to these materials,

have a contact resistance which may be many thousand
times greater than the intrinsic resistance of the test piece.
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Dry contacts under light pressure or point contacts are
particularly poor.

The definition of a suitable electrode system is therefore
an important part of this standard and, in order to satisfy
the various practical requirements for tests on laboratory-
prepared test pieces, several electrode systems have been
selected and are described in clauses 3, 4 and 5.

Electrode systems for tests on products are described

in BS 2050.

Any of the methods described in this standard are suitable
for testing vulcanized rubber, but method 2 only is suitable
for testing plastics. The suitability for resistivities is as
follows.

(a) Method 1. This method is the preferred method for
resistivities up to 10° © cm.

(b) Method 2. This method is suitable for resistivities
less than 108  cm.

(c) Method 3. This method is suitable for resistivities

up to 10° § cm but is of lower accuracy than method 1.
NOTE. BS 903 : Part C2 — BS 2782 : Part 2 : Method 230A
describes the measurement of higher resistivities.
In general, these methods are not intended for testing
expanded (cellular) rubbers or plastics, but, in particular
cases, method 3 has been found to be suitable; however,
it may be necessary to increase the size of test pieces in
proportion to the available thickness of the material.

1. Scope

This British Standard describes three methods of test for
the determination of the resistivity of specially prepared
test pieces of rubbers or plastics rendered conductive or
antistatic by the inclusion of carbon black or other
particulate fillers. It does not apply to materials in which
the antistatic or conductive properties are obtained by
modifying the resistance of the surface.

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

2. Definitions

For the purposes of this standard the following definitions
apply.

2.1 resistance. The quotient of a direct voltage applied or
produced between two defined electrodes and the current
passing along the test piece between them.

2.2 resistivity. The measured resistance calculated to refer
to a cube with unit side.

NOTE. This resistivity is calculated as a volume resistivity,
but includes the effect of surface conduction, which is usually
negligible. Since it includes the effect of surface conduction it is

not referred to as volume resistivity. Docu m ents
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