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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

SO 1853 was prepared by Technical Committee ISO/TC 45, Rubber and rubber products, Subcommittee
SC 2, Testing and analysis.

This third edition cancels and replaces the second edition (ISO 1853:1998), which has been technically revised,
mainly to add another two methods (methods 2 and 3).
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Introduction

Rubber is normally regarded as a material of high electrical resistivity; consequently, it is widely used as an
insulator. However, the incorporation of various materials, in particular certain forms of carbon black, greatly
reduces the electrical resistance so that volume resistivities between 1013 Q-m and 0,01 Q-m are obtainable.

There are various technical and industrial purposes for which rubber with a reduced resistivity is a useful
material, the most frequent application being for the dissipation of static charges. In certain circumstances, a
lower limit of resistance has to be imposed on a product with this latter application, as a safety precaution to
prevent its ignition or to prevent severe shock to a person in contact with it, in the event of faulty insulation or
nearby electrical equipment.

Products which, while conducting away static charges, are sufficiently insulating to fulfill the safety requirements
above are termed dissipative rubbers (the description antistatic rubber is also used). Products which do not fulfill
the safety requirements are termed “conducting” rubbers. Since the dimensions of the product are involved,
it is not possible to define a suitable range of volume resistivity for either of these classes, but only a range of
resistance values between defined points. However, conductive materials are generally considered to have a
resistivity below 108 Q-m and dissipative materials to have a resistivity between 105 Q-m and 1010 Q-m.

The principal hazard, apart from static electricity, in most buildings and with most electrical equipment is from
leakage currents from normal voltage supply mains. To guard against these hazards, it is recommended that
the lower limit of resistance for a dissipative rubber product be 5 x 104 Q for 250 V mains supplies, that is a
maximum current of 5 mA. The limit can be proportionally less for lower voltages.

The maximum resistance which 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.

Effect of temperature changes and strain on conducting and dissipative rubbers

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 structural configuration of the carbon particles in the matrix.

Under normal conditions of service with varying temperature and strain history, the resistance of a sample
of a given material can vary considerably, for example by a hundred or more times, between freshly strained
materials at room temperatures and material which has remained unstrained for a short period at 100 °C.

In order that valid comparisons can be made on test pieces, a conditioning treatment is specified so that the
measurements are made on test pieces brought close to a condition of zero strain.

Electrode systems

Certain types of electrode, when applied to these rubbers, have a contact resistance which can be many
thousands of times greater than the intrinsic resistance of the test piece. 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 International 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.
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