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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS —

Part 2-3: Methods of test for determining the resistance
and resistivity of solid materials used
to avoid electrostatic charge accumulation

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz itioi. com _rising
all national electrotechnical committees (IEC National Committees). The object of IEC. 3 to r=romote
international co-operation on all questions concerning standardization in the electrical and electro. ic fields. To
this end and in addition to other activities, IEC publishes International Standards, Techi ical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter. ret rred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Naticral Co» mittee interested
in the subject dealt with may participate in this preparatory work. International, g.vernr ental and non-
governmental organizations liaising with the IEC also participate in this preparatior. |E(. collaborates closely
with the International Organization for Standardization (ISO) in accordan. =/ wi.. . cunditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters ¢xpress, as nearly as possible, an
international consensus of opinion on the relevant subjects since eaci. te thnical committee has representation
from all interested IEC National Committees.

3) IEC Publications have the form of recommendations for inte.natitnal i se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are mac= to casure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible > ti.2 way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Nation.! Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the correspondir g national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation v’ cunformity. Independent certification bodies provide conformity
assessment services and, in some areas, a cesc to IEC marks of conformity. IEC is not responsible for any
services carried out by independent _ertii ©4tio bodies.

6) All users should ensure that they ha ‘e 1. 2 latest edition of this publication.

7) No liability shall attach to IEC o1 *s irectors, employees, servants or agents including individual experts and
members of its technical com i 2es and IEC National Committees for any personal injury, property damage or
other damage of any nature v'naisoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of: he p=iiication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn i the \ormative references cited in this publication. Use of the referenced publications is
indispensable for the ¢ »rrect application of this publication.

9) Attention is cd.av.n to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. 'EC <hall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61340-2-3 has been prepared by IEC technical committee 101:
Electros atics.

rvis sacond edition cancels and replaces the first edition published in 2000. This edition
consttutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) a distinction has been introduced between instrumentation used for laboratory
evaluations, instrumentation used for acceptance testing and instrumentation used for
compliance verification (periodic testing);
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b) an alternative electrode assembly is described, which can be used on non-planar
products or when the dimensions of the product under test are too small to allow the
larger electrode assembly to be used,;

c) the formulae for calculating surface and volume resistivity have been modified to
correspond with common industry practice in the main areas of application for the
IEC 61340 series.

The text of this standard is based on the following documents:

CDV Report on voting

101/470/CDV 101/494/RVC

Full information on the voting for the approval of this standard can be found in the repc.t o
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all the parts in the IEC 61340 series, published under the genere! titie =lectrostatics,
can be found on the IEC website.

The committee has decided that the contents of this publication wi.' remain unchanged until
the stability date indicated on the IEC website under "http:'/webstore.iec.ch” in the data
related to the specific publication. At this date, the publicatioi..\ ' he

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

Measurements of resistances and related calculations of resistivities belong to the
fundamental objectives of electrical measuring techniques along with measurements of
voltage and current.

Resistivity is the electrical characteristic having the widest range, extending over some thirty
orders of magnitude from the most conductive metal to almost perfect insulators.

The basis is Ohm's law and is valid for DC current and instantaneous values of AC current in
electron conductors (metals, carbon, etc.). Values of resistance measurements using AC
current can be influenced by capacitive/inductive reactance, depending on the frecue.cy.
Thus, existing national and international standards dealing with resistance measurements of
solid materials normally require the application of DC current.

Most non-metal materials such as plastics are classified as polymers and ion condu-tors. The
transport of charges can be dependent upon the applied electrical field streagth during the
measurement. Beside the measuring current, there exists a charging cuiiant that polarizes
and/or electrostatically charges the material, indicated by an asymp.atic lecay of the
measuring current with time and causing an apparent change in resis.ance. I this effect is
observed, it will be advisable to repeat the measurement ir nieu ately after a definite
electrification time has elapsed using the reverse polarity for the. measuring current and
averaging both obtained values.
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ELECTROSTATICS -

Part 2-3: Methods of test for determining the resistance
and resistivity of solid materials used
to avoid electrostatic charge accumulation

1 Scope

This part of IEC 61340 describes test methods for the determination of the electrical
resistance and resistivity of solid materials used to avoid electrostatic charge accumdlatian,
in which the measured resistance is in the range 104 Q to 1012 Q.

It takes account of existing IEC/ISO standards and other published informetion, and gives
recommendations and guidelines on the appropriate method.

2 Normative references

The following documents, in whole or in part, are normat.el’ referenced in this document
and are indispensable for its application. For dated referencec ui.iy the edition cited applies.
For undated references, the latest edition of the re‘erenced document (including any
amendments) applies.

IEC 62631-3-1, Dielectric and resistive properties of solid insulating materials — Part 3-1:
Determination of resistive properties (DC Meti.nds) — Volume resistance and volume
resistivity — General method

IEC 62631-3-2, Dielectric and resistivc.nioperties of solid insulating materials — Part 3-2:
Determination of resistive propertizs (Dc Methods) — Surface resistance and surface
resistivity

IEC 62631-3-3, Dielectric anu euistive properties of solid insulating materials — Part 3-3:
Determination of resistive rroperties (DC Methods) — Insulation resistance

ISO 1853, Conducting-an.' dissipative rubbers, vulcanized or thermoplastic — Measurement of
resistivity

ISO 2951, Ruthbe vulcanized or thermoplastic — Determination of insulation resistance
ISO 3915, Plastics — Measurement of resistivity of conductive plastics

ISC 761y 1, Rubber, vulcanized or thermoplastic — Determination of indentation hardness —
Fort 1. Durometer method (Shore hardness)

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply:

3.1

electrode

conductor of defined shape, size and configuration being in contact with the specimen to be
measured
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