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1)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS -

Part 1: Electrostatic phenomena —
Principles and measurements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization coi. pris.ng
all national electrotechnical committees (IEC National Committees). The object of IEC is to. prcmote
international co-operation on all questions concerning standardization in the electrical and electronic fi.!ds. To
this end and in addition to other activities, IEC publishes International Standards, Technice Spc-ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrel to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committe > interested
in the subject dealt with may participate in this preparatory work. International, gove.nmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IET ccl!laborates closely
with the International Organization for Standardization (ISO) in accordance with cunditioi.s determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as ©:e@i1y 3s pussible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e his representation from all
interested IEC National Committees.

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

In order to promote international uniformity, IEC National Cmr ittees undertake to apply IEC Publications
transparently to the maximum extent possible in their ~tiorn>l and regional publications. Any divergence
between any IEC Publication and the corresponding natical o7 regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of corformity. Independent certification bodies provide conformity
assessment services and, in some areas, access ‘0o IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bcdias.

All users should ensure that they have the ia.>st ( dition of this publication.

No liability shall attach to IEC or its direc ors. employees, servants or agents including individual experts and
members of its technical committeec ar. ' IEC National Committees for any personal injury, property damage or
other damage of any nature whatsc zver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the nubi.cacon, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the.Norn.>*ve references cited in this publication. Use of the referenced publications is
indispensable for the carrect application of this publication.

Attention is drawn i~ the »ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shai. n=. be held responsible for identifying any or all such patent rights.

The main.tas" ot 'EC technical committees is to prepare International Standards. However, a
technical cumn.ittee may propose the publication of a technical report when it has collected
data of a diffe-ent kind from that which is normally published as an International Standard, for
example "state of the art".

iCC/1T 64340-1, which is a technical report, has been prepared by IEC technical committee
101. Electrostatics.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
101/344/DTR 101/355/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.
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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 web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
¢ amended.
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INTRODUCTION

Static electricity has been known for around 2 500 years but until recently had little impact on
humankind. More recently in the last century the nature of static electricity became better
understood and the principles of charge separation and accumulation could be described.
Despite this improved understanding, it remains difficult to predict with certainty the polarity
and magnitude of charges built up in any situation due to the many factors involved, and to,
many electrostatics remains a “black art” rather than a science.

The development of modern materials, especially polymers, and their nearly ubiquitous
application in fields such as floor materials, furnishings, clothing and engineering materials,
has made static electricity an everyday phenomenon. In some industries, such as electrunics
manufacture and processes using flammable materials, unintended and invisible electrusta‘ic
discharges can lead to substantial component damage or unreliability, or fires or expiasiuns.
In everyday life, experience of electrostatic shocks to personnel has become cominon, 'ace.
This has led to increasing need to understand such phenomena, and to speci® mdicrials,
equipment and procedures for use in preventing and controlling electrostatic proble ms in the
human environment.

This technical report gives an overview of the field of electrostatics and has been prepared to
give the user a view of the background, principles, methods of mefacurenient and industrial
applications prepared in conformity with IEC TC101 publications.
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ELECTROSTATICS -

Part 1: Electrostatic phenomena —
Principles and measurements

1 Scope

This part of IEC 61340, which is a technical report, describes the fundamental principics of
electrostatic phenomena including charge generation, retention and dissipatio.. an~d
electrostatic discharges.

Methods for measuring electrostatic phenomena and related properties of raoteriais are
described in a general way.

Hazards and problems associated with electrostatic phenomena and princ.nles f their control
are outlined.

Useful applications of electrostatic effects are summarized.

The purpose of this technical report is to serve as a refe ence for the development of
electrostatics related standards, and to provide guidarce ‘or tkeir end-users.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dai2d iaferences, only the edition cited applies. For
undated references, the Ilatest editior. ¢ the referenced document (including any
amendments) applies.

IEC 60079-10-1, Explosive atmcspr.cres — Part 10-1: Classification of areas — Explosive gas
atmospheres

IEC 60079-10-2, Explosive ~triospheres — Part 10-2: Classification of areas — Combustible
dust atmospheres

IEC 61000-4-2, Electi 'magnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — [:le ~trostatic discharge immunity test

IEC 61340-5-*, Electrostatics — Part 5-1: Protection of electronic devices from electrostatic
phenomna — General requirements

'. C 6'34r,-5-2, Electrostatics — Part 5-2: Protection of electronic devices from electrostatic
nhe~omena — User guide

IEC 60243-1, Electrical strength of insulating materials — Test methods — Part 1. Tests at
power frequencies

IEC 60243-2, Electric strength of insulating materials — Test methods — Part 2: Additional
requirements for tests using direct voltage
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