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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

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National 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 corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall 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:
Electrostatics.

This second edition cancels and replaces the first edition published in 2000. This edition
constitutes 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 Ilaboratory

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 report on
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 general title Electrostatics,
can be found on the IEC website.

The committee has decided that the contents of this publication will 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 publication will be

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 frequency.
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 conductors. The
transport of charges can be dependent upon the applied electrical field strength during the
measurement. Beside the measuring current, there exists a charging current that polarizes
and/or electrostatically charges the material, indicated by an asymptotic decay of the
measuring current with time and causing an apparent change in resistance. If this effect is
observed, it will be advisable to repeat the measurement immediately 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 accumulation,
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 information, and gives
recommendations and guidelines on the appropriate method.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document
and are indispensable for its application. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced 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 Methods) — Volume resistance and volume
resistivity — General method

IEC 62631-3-2, Dielectric and resistive properties of solid insulating materials — Part 3-2:
Determination of resistive properties (DC Methods) — Surface resistance and surface
resistivity

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

ISO 1853, Conducting and dissipative rubbers, vulcanized or thermoplastic — Measurement of
resistivity

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

ISO 7619-1, Rubber, vulcanized or thermoplastic — Determination of indentation hardness —
Part 1: Durometer method (Shore hardness)

koniecnahladu -textdalejpokracuje v platenejverzii STN



	iec61340-2-3{ed2.0}b.pdf
	English 
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Conditioning and test environment
	5 Selection of test method
	6 Resistance measurements for solid conductive materials 
	7 Resistance measurements for solid insulating materials
	8 Resistance measurements for planar electrostatic dissipative materials (used to avoid electrostatic charge accumulation)
	8.1 Instrumentation
	8.1.1 General
	8.1.2 Instrumentation for laboratory evaluation
	8.1.3 Instrumentation for acceptance testing
	8.1.4 Instrumentation for compliance verification (periodic testing)

	8.2 Electrode assemblies
	8.2.1 General 
	8.2.2 Assembly for the measurement of surface resistance
	8.2.3 Assembly for the measurement of volume resistance
	8.2.4 Assembly for the measurement of resistance to ground/groundable pointand point-to-point resistance 
	8.2.5 Test support

	8.3 Sample preparation and handling 
	8.4 Test procedures
	8.4.1 Surface resistance measurements
	8.4.2 Volume resistance measurements
	8.4.3 Resistance to groundable point measurements
	8.4.4 Point-to-point resistance measurements


	9 Conversion to resistivity values
	9.1 Surface resistivity ρs
	9.2 Volume resistivity ρv

	10 Resistance measurements for non-planar materials and products with small structures
	10.1 General considerations
	10.2 Equipment
	10.2.1 Probe
	10.2.2 Sample support surface
	10.2.3 Resistance measurement apparatus
	10.2.4 Test leads

	10.3 Test procedure

	11 Repeatability and reproducibility 
	12 Test report
	Annex A (normative) System verification
	A.1 System verification for surface resistance measurements
	A.1.1 Fixture and procedure for lower resistance range
	A.1.2 Fixture and procedure for upper resistance range and determination of electrification period

	A.2 System verification for volume resistance measurements
	A.2.1 Fixture and procedure for lower resistance range
	A.2.2 Fixture and procedure for upper resistance range and determination of electrification period 

	A.3 System verification for resistance measurements for non-planar materials and products with small structures
	A.3.1 Verification fixtures
	A.3.2 Verification procedure


	Figures 
	Figure 1 – Example of an assembly for the measurement of surface and volume resistance
	Figure 2 – Example of an assembly for the measurement of resistance to ground/groundable point and point-to-point resistance
	Figure 3 – Basic connections of the electrodes for surface resistance measurements
	Figure 4 – Basic connections of the electrodes for volume resistance measurements
	Figure 5 – Principle of resistance to groundable point measurements
	Figure 6 – Principle of point-to-point measurements
	Figure 7 – Configuration for the conversion to surface or volume resistivity
	Figure 8 – Two-point probe configuration
	Figure 9 – Probe to instrumentation connection
	Figure 10 – Spring compression for measurement
	Figure A.1 – Lower resistance range verification fixture for surface resistance measurements
	Figure A.2 – Upper resistance range verification fixture for surface resistance measurements
	Figure A.3 – Resistance verification fixture 

	Tables 
	Table 1 – Material for two-point probe


	Français 
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d'application
	2 Références normatives
	3 Termes et définitions
	4 Environnement d'essai et de conditionnement
	5 Sélection de la méthode d'essai
	6 Mesures de la résistance des matériaux conducteurs solides 
	7 Mesures de la résistance des matériaux isolants solides
	8 Mesures de résistance de matériaux dissipatifs électrostatiques planaires (destinés à éviter la charge électrostatique)
	8.1 Instrumentation
	8.1.1 Généralités
	8.1.2 Instrumentation utilisée pour les évaluations en laboratoire
	8.1.3 Instrumentation utilisée pour les essais d'approbation
	8.1.4 Instrumentation utilisée pour la vérification de la conformité (essais périodiques)

	8.2 Ensembles d'électrodes
	8.2.1 Généralités 
	8.2.2 Ensemble pour la mesure de la résistance de surface
	8.2.3 Ensemble pour la mesure de la résistance transversale
	8.2.4 Ensemble pour la mesure de résistance à la terre/résistance du point de mise à la terre et point à point 
	8.2.5 Support d'essai

	8.3 Préparation et traitement des échantillons 
	8.4 Procédures d'essai
	8.4.1 Mesures de résistance superficielle
	8.4.2 Mesures de résistance transversale
	8.4.3 Mesures de résistance de point de mise à la terre
	8.4.4 Mesures de résistance point à point


	9 Conversion en valeurs de résistivité
	9.1 Résistivité superficielle ρs
	9.2 Résistivité transversale ρv

	10 Mesures de résistance de matériaux et produits non planaires à petites structures
	10.1 Considérations générales
	10.2 Equipement
	10.2.1 Sonde
	10.2.2 Surface de support des échantillons
	10.2.3 Appareil de mesure de résistance
	10.2.4 Cordons d'essai

	10.3 Procédure d'essai

	11 Répétabilité et reproductibilité 
	12 Rapport d'essai
	Annexe A (normative) Vérification de système
	A.1 Vérification de système pour les mesures de résistance superficielle
	A.1.1 Appareil et procédure pour la plage de résistance plus faible
	A.1.2 Appareil et procédure pour la plage de résistance supérieure et détermination de la durée d'application de la tension

	A.2 Vérification de système pour les mesures de résistance transversale
	A.2.1 Appareil et procédure pour la plage de résistance plus faible
	A.2.2 Appareil et procédure pour la plage de résistance supérieure et détermination de la durée d'application de la tension 

	A.3 Vérification de système pour les mesures de résistance de matériaux et produits non planaires ayant de petites structures
	A.3.1 Appareils de vérification
	A.3.2 Procédure de vérification


	Figures 
	Figure 1 – Exemple d'ensemble pour la mesure de la résistance superficielle et transversale
	Figure 2 – Exemple d'ensemble pour la mesure de la résistance à la terre/point de mise à la terre et résistance point à point
	Figure 3 – Connexions de base des électrodes pour les mesures de résistance superficielle
	Figure 4 – Connexions de base des électrodes pour les mesures de résistance transversale
	Figure 5 – Principe de la mesure de résistance du point de mise à la terre
	Figure 6 – Principe des mesures point à point
	Figure 7 – Configuration relative à la conversion en résistivité superficielle ou transversale
	Figure 8 – Configuration d'une sonde à deux points 
	Figure 9 – Connexion de la sonde à l'instrumentation
	Figure 10 – Compression du ressort pour la mesure
	Figure A.1 – Appareil de vérification de la plage de résistance inférieure pour les mesures de la résistance superficielle
	Figure A.2 – Appareil de vérification de la plage de résistance inférieure pour les mesures de la résistance superficielle
	Figure A.3 – Appareil de vérification de la résistance 

	Tableaux 
	Tableau 1 – Matériau pour une sonde à deux points






