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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Electrostatics -
Part 4-7: Standard test methods for specific applications - lonization

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 internationai
co-operation on all questions concerning standardization in the electrical and electronic fields. To this ei 4 and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep. rts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). The'r
preparation is entrusted to technical committees; any IEC National Committee interested in the subject J'=alt vith
may participate in this preparatory work. International, governmental and non-governmental orgaiiza ‘ons ‘aising
with the IEC also participate in this preparation. IEC collaborates closely with the International : " cgar. z=.ion for
Standardization (ISO) in accordance with conditions determined by agreement between the two org2nizations.

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

IEC Publications have the form of recommendations for international use and are ~ccepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that (ne cchnical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in wich hey are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committe.s indertake to apply IEC Publications
transparently to the maximum extent possible in their national and reginna. nupiications. Any divergence between
any IEC Publication and the corresponding national or regional pub! cation snall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. !~>dep ~nac=t certification bodies provide conformity
assessment services and, in some areas, access to IEC ma.“s ¢’ conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition o1 *his 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 Natiu nal Committees for any personal injury, property damage or
other damage of any nature whatsoever, whe.~r direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, uc> cf, ur reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative rofer. aces cited in this publication. Use of the referenced publications is
indispensable for the correct applica ion of this publication.

IEC draws attention to the poss:hilit; that the implementation of this document may involve the use of (a)
patent(s). IEC takes no positicii « 9ance.ning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date . publication of this document, IEC had not received notice of (a) patent(s), which
may be required to imple~ent .’z document. However, implementers are cautioned that this may not represent
the latest information, whic> may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held restons hle for identifying any or all such patent rights.

IEC 61340-4-7 _has be~>n prepared by IEC technical committee 101: Electrostatics. It is an
International S tai.dard.

This third ediiion cancels and replaces the second edition published in 2017. This edition
constitui3s a technical revision.

1iis edition includes the following significant technical changes with respect to the previous
adition:

a) in Figure 5, a NOTE 3 was added to clarify that for AC bars and grids, a single emitter

alternating between +/- polarity is used;

b) in Annex B, the relative error for measurement equipment was updated to include the

consideration for the resolution of the voltmeter.
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The text of this International Standard is based on the following documents:

Draft Report on voting

101/739/FDIS 101/744/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, aval~ble
at www.iec.ch/members_experts/refdocs. The main document types developed by IET aue
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 61340 series, published under the general title Electro.tatics, can
be found on the IEC website.

The committee has decided that the contents of this document will remain vnchaaged until the
stability date indicated on the IEC website under webstore.iec.ch in th> data related to the
specific document. At this date, the document will be

— reconfirmed,

— withdrawn, or

— revised.
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INTRODUCTION

Grounding is the primary method used to limit static charge when protecting electrostatic
discharge sensitive items in the work environment. However, grounding methods are not
effective in removing static charges from the surfaces of non-conductive (insulative) or isolated
(ungrounded) conductive materials. Air ionization techniques, by means of ionizer systems, can
be utilized to reduce this charge.

The preferred way of evaluating the ability of an ionizer to neutralize a static charge is to directly
measure the rate of charge decay. Charges to be neutralized can be located on insulators as
well as on isolated conductors. It is difficult to charge an insulator reliably and repeatably.
Charge neutralization is more easily evaluated by measuring the rate of decay of the voltage o
an isolated conductive plate. The measurement of this decay should not interfere with or chiange
the nature of the actual decay. Four practical methods of air ionization are addressea in »is

document:

a) radioactive emission;
b) high-voltage corona from AC electric fields;
¢) high-voltage corona from DC electric fields;

d) soft X-ray emission.

This part of IEC 61340 provides test methods and procedures that con be used when evaluating
ionization equipment. The objective of the test methods is to generate mcaningful, reproducible
data. The test methods are not meant to be a recommendetion for any particular ionizer
configuration. The wide variety of ionizers, and the environmer s within which they are used,
will often require test methods different from those descr'oed. it this document. Users of this
document should be prepared to adapt the test methads«as . ~0uired to produce meaningful data
in their own application of ionizers.

Similarly, the test conditions chosen in this documaont do not represent a recommendation for
acceptable ionizer performance. There is a wide range of item sensitivities to static charge.
There is also a wide range of environmental conditions affecting the operation of ionizers.
Performance specifications should be aarced upon between the user and manufacturer of the
ionizer in each application. Users of thic. ac: ument should be prepared to establish reasonable
performance requirements for thcir o vii aoplication of ionizers.

Annex B provides a method fe= moasuring capacitance of the isolated conductive plate.
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1 Scope

This part of IEC 61340 provides test methods and procedures for evaluating and selecting air
ionization equipment and systems (ionizers).

This document establishes measurement techniques, under specified conditions, to determine
offset voltage (ion balance) and decay (charge neutralization) time for ionizers.

This document does not include measurements of electromagnetic interference (EMI), or the
use of ionizers in connection with ordnance, flammables, explosive items or electrically initiated
explosive devices.

As contained in this document, the test methods and test conditions can be usecu by
manufacturers of ionizers to provide performance data describing their products. Usurs of
ionizers are urged to modify the test methods and test conditions for their specific appiica.'on
in order to qualify ionizers for use, or to make periodic verifications of ionizer perf rmcnce. The
user will decide the extent of the data required for each application.

2 Normative references

The following documents are referred to in the text in such a way thot 5o00e or all of their content
constitutes requirements of this document. For dated references, oni th:: edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 61010-1, Safety requirements for electrical equirmcnt for measurement, control, and
laboratory use - Part 1: General requirements

3 Terms and definitions
For the purposes of this document, the foli,nag terms and definitions apply.

ISO and IEC maintain terminology ratiibases for use in standardization at the following
addresses:

— |EC Electropedia: availak'a ot ttps://www.electropedia.org/
— 1SO Online browsing nlc*ior'n: available at https://www.iso.org/obp

3.1
air conductivity
ability of air to conduc. (pass) an electric current under the influence of an electric field

3.2

air ions

moleculcr clusters of about ten molecules (water, impurities, etc.) bound by polarization forces
to < sing! ' charged oxygen or nitrogen molecule

2.3
charge decay
decrease or neutralization or both of a net electrostatic charge
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