IEC 61340-4-5:2018-01 RLV(en)

IEC 61340-4-5

Edition 2.0 2018-01
REDLINE VERSION

INTERNATIONAL
STANDARD

colour
inside

Electrostatics —

Part 4-5: Standard test methods for specific applications — Methods for
characterizing the electrostatic protection of footwear and flooring in
combination with a person



https://standards.iteh.ai/catalog/standards/iec/6e94b49a-e5fd-4ffb-bf1f-d25fa13932d6/iec-61340-4-5-2018

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2018 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing 21 000 terms and definitions in
English and French, with equivalent terms in 16 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

67 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:sales@iec.ch
https://standards.iteh.ai/catalog/standards/iec/6e94b49a-e5fd-4ffb-bf1f-d25fa13932d6/iec-61340-4-5-2018

IEC 61340-4-5

Edition 2.0 2018-01
REDLINE VERSION

INTERNATIONAL
STANDARD

colour
inside

Electrostatics —

Part 4-5: Standard test methods for specific applications — Methods for
characterizing the electrostatic protection of footwear and flooring in
combination with a person

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 17.220.99; 29.020; 61.060 ISBN 978-2-8322-5278-9

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://standards.iteh.ai/catalog/standards/iec/6e94b49a-e5fd-4ffb-bf1f-d25fa13932d6/iec-61340-4-5-2018

-2- IEC 61340-4-5:2018 RLV © IEC 2018

CONTENTS

FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 3
1 S oo o 1 S 5
2 NOrMative refErENCES .. e 5
3 Terms and definitions ... 5
4 T 171 o= P 5
5  Atmosphere for conditioning and testing ..........coooiiii i 6
6 Test methods for footwear and flooring in combination with a person.............c...coooiiinis 6
6.1 Floor covering sampling and specimen preparation for laboratory tests................... 6

6.2 Cleaning of footwear for laboratory evaluations and for test on installed floor
o201V 7= | oV 1= 7
6.2.1 (=Y 1Y = | PP 7
6.2.2 Cleaning MaterialS . ... 7
6.2.3 Cleaning ProCEAUIE .. ...ieii e e e e e e e e 7
6.3 Measurement of electrical resistance ... 8
6.3.1 N o o 1= = 1 {1 1< 8
6.3.2 LIS o e Yo=Y o [ o= 8
6.4 Measurement of chargeability ..........ciiiii 11
6.4.1 N o o 1= =1 {1 1< PP 11
6.4.2 T eSSt PrOCEAUIE ..o 11
6.4.3 Calculation and expression of resSultS..........cccooiiiiiii e 12
7 I~ 1= Q=Y o o o P 14

| Annex A (normative) Method of-checkingcalibration verification of body voltage

L Y=E= RS YU T Lo V25 = o PP 17
A1 Static-ealibration verification verification ... 17
A.2 Dynamic-calibration verification verification.................ooo 17
A.2A1 LY o T=T = | P 17
A.2.2 Signal generator Method...........ooiiiiiii i 17
A.2.3 Manual switching method..... ... 17
Annex B (informative) Alternative walking pattern ... 18
B.1 Measurement of chargeability ..o 18
B.2 VLK e 18
(27 o] [T To | =T o1 V2RI 19

Figure 1 — Set-ups for measuring electrical resistance of footwear and flooring in
combination With @ PerSON ... e 10

| Figure 2 —Typical Examples of body voltage recordings showing points used in
calculating MEaN ValUES ... ... e 14

Figure B.1 — Description of walking pattern ..., 18


https://standards.iteh.ai/catalog/standards/iec/6e94b49a-e5fd-4ffb-bf1f-d25fa13932d6/iec-61340-4-5-2018

IEC 61340-4-5:2018 RLV © IEC 2018 -3-

1)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROSTATICS -

Part 4-5: Standard test methods for specific applications — Methods
for characterizing the electrostatic protection of footwear
and flooring in combination with a person

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.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61340-4-5 has been prepared by IEC technical committee 101:
Electrostatics.

This second edition cancels and replaces the first edition published in 2004. This edition
constitutes a technical revision.

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

a) normative references have been updated;

b) Figure 2 has been improved and expanded to include actual examples of body voltage
recordings, and text has been added to explain how to interpret recordings;

c) an alternative walking pattern has been added in an informative annex.

The text of this International Standard is based on the following documents:

FDIS Report on voting
101/545/FDIS 101/552/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document 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 document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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ELECTROSTATICS -
Part 4-5: Standard test methods for specific applications — Methods

for characterizing the electrostatic protection of footwear
and flooring in combination with a person

1 Scope

This part of IEC 61340 specifies test methods for evaluating electrostatic protection provided
by a system of footwear and flooring in combination with a person.

Test results are valid only for the specific footwear and flooring combination tested.

The test methods are not intended for individual-material-or—system—classification product

qualification purposes.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. 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 61340-4-1, Electrostatics — Part 4-1: Standard test methods for specific applications —
Electrostatic Electrical resistance of floor coverings and installed floors

ISO 1957, Machine-made textile floor coverings — Selection and cutting of specimens for
physical tests

3 Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp



https://standards.iteh.ai/catalog/standards/iec/6e94b49a-e5fd-4ffb-bf1f-d25fa13932d6/iec-61340-4-5-2018

-6- IEC 61340-4-5:2018 RLV © IEC 2018

4 Principle

The characterization of a system is achieved by measuring electrical resistance and
chargeability of the footwear and flooring in combination with a person. Chargeability is
determined using a walking test.

WARNING - Test procedures described in this document—may can expose personnel to
potentially hazardous electrical conditions. Appropriate electrical hazard reduction practices
should be exercised, and proper earthing instructions for the equipment used should be
followed when performing tests.

5 Atmosphere for conditioning and testing

The following requirements supersede any other specification for the atmosphere for
conditioning and testing that may be given in one or more of the documents referred to in this
document.

Unless otherwise agreed, the atmosphere for conditioning and testing for laboratory
evaluations shall be (23 + 2) °C and (12 £ 3) % relative humidity. The conditioning time prior
to testing shall be at least 48 h. Textile floor coverings are preferably pre-conditioned for at
least 24 h at (20 + 2) °C and (65 + 3) % relative humidity prior to conditioning and testing.

During pre-conditioning and conditioning, specimens shall be placed on a rack or other
suitable support that allows free circulation of air around them.

Whenever tests are made in uncontrolled conditions, for example tests on installed floors, the
ambient temperature and relative humidity at the time of measurement shall be recorded.

6 Test methods for footwear and flooring in combination with a person

6.1 Floor covering sampling and specimen preparation for laboratory tests

Sampling and selection of specimens for laboratory tests shall be carried out according to the
principles specified in 1ISO 1957. For the purposes of this document, the general principles of
ISO 1957 apply to all types of floor covering. From each sample, select a specimen
measuring (2 £ 0,1) m x (1 £ 0,1) m or, in the case of tiles, select sufficient tiles and/or part
tiles to make up a single specimen area of (2+0,1) m x (1 £ 0,1) m.

For tests on floor coverings that will be installed with specific earth connections, a groundable
point shall be attached to the test specimen in accordance with the manufacturer’s
instructions, or as otherwise agreed, and in a way that simulates end use earthing methods.
For chargeability tests on floor coverings that will be installed without specific earth
connections, groundable points shall not be attached to the test specimen.

Sensible electrical resistance measurements cannot be made in the laboratory on floor
coverings that will be installed without specific earth connections. Measurement of the
electrical resistance of footwear and flooring in combination with a person shall only be made
on such floor coverings once installed.

The test specimen shall be mounted or loose-laid on nominal-6;3 6 mm tempered or standard
hardboard, according to the manufacturer’s instructions or as otherwise agreed. When
mounted or loose-laid on the hardboard, there shall be a gap of at least 10 mm between each
edge of the specimen and the corresponding edge of the hardboard.
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The hardboard shall be clean, smooth and have a point-to-point resistance of greater than
101" © when tested under the environmental conditions specified in Clause 5 and according
to the test method specified in IEC 61340-4-1.

Floor finishes shall be tested in conjunction with floor coverings representative of the type for
which the finishes are intended. The floor covering shall be prepared and mounted as detailed
above. The finish under test shall then be applied to the floor covering in accordance with the
manufacturer's instructions or as otherwise agreed. In cases where the manufacturer
recommends the use of additional groundable points on the surface of the floor covering,
these shall be installed as per the manufacturer’s instructions prior to application of the finish,
or as otherwise agreed.

NOTE Test results can be significantly affected by the presence of dirt or other contaminants
on the surface of floor coverings. Any cleaning performed on floor coverings shall be carried
out as per the manufacturer’s instructions prior to conditioning.

Generally, tests are performed on floor coverings as received, i.e. with finishes and special
treatments as appropriate. If the permanency of such finishes and treatments is being
investigated, specimens may be submitted to a cleaning process or to practical wear
conditions before testing, either for laboratory evaluations or on installed floor coverings.

6.2 Cleaning of footwear for laboratory evaluations and for test on installed floor
coverings

6.2.1 General
Test results can be significantly affected by the presence of dirt or other contaminants on the
soles of footwear. Any cleaning performed on footwear prior to and during testing shall be as

follows. If it is required to test footwear "as received" or "as used", then cleaning shall be
omitted from the test procedure.

6.2.2 Cleaning materials
6.2.2.1 Sandpaper

P280 grade sandpaper.

6.2.2.2 Scoured cotton cloth

The cloth shall be free from finish and detergent.
6.2.2.3 Ethanol
Concentration > 95 %.

6.2.3 Cleaning procedure

Scrub the sole of each item of footwear using a piece of scoured cotton (6.2.2.2) wetted with
ethanol (6.2.2.3) to remove any chemical substance from the surface.

When using ethanol, personal protective equipment is advised.

When the soles are dry, abrade with a fine sandpaper (6.2.2.1), then remove the dust using a
dry piece of scoured cotton. Finally, scrub the sole of each item of footwear again using a
fresh piece of scoured cotton wetted with ethanol. This final stage only shall be repeated
between each set of measurements. Ensure soles are dry before making measurements.
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6.3 Measurement of electrical resistance
6.3.1 Apparatus

6.3.1.1 Resistance measuring apparatus
6.3.1.1.1 General

A self-contained DC resistance meter (ohmmeter) or DC power supply and current meter in
the appropriate configuration for resistance measurement, with a +10 % accuracy, and
fulfilling the following requirements.

NOTE For safety reasons, it should be ensured that the maximum current of the measuring
circuit does not exceed 5 mA.

6.3.1.1.2 For laboratory evaluations

The apparatus shall have a circuit voltage while under load of 10 V + 0,5 V for resistance
below 1,0 x 108 Q, and 100 V + 5 V for resistance of 1,0 x 106 Q and above. The measuring
range of the apparatus shall be at least one order of magnitude either side of the expected
range of resistance being measured. The apparatus shall be used in a manner that ensures
unintended earth paths do not influence measurements.

6.3.1.1.3 For acceptance testing

The apparatus shall have an open circuit voltage of 10 V + 0,5 V for resistance below
1,0 x 108 Q, and 100 V + 5 V for resistance of 1,0 x 108 Q and above. The measuring range
of the apparatus shall be at least one order of magnitude either side of the expected range of
resistance being measured. The apparatus shall be used in a manner that ensures unintended
earth paths do not influence measurements.

Laboratory evaluation equipment as specified in 6.3.1.1.2 may also be used for acceptance
testing. In case of dispute, only a laboratory evaluation apparatus shall be used.

6.3.1.2 Hand-held electrode

A stainless steel round stock or tube, approximately 25 mm diameter and 75 mm in length
with a banana plug receptacle or screw connector attached to one end of the cylinder.

6.3.2 Test procedure

Wear the test footwear on both feet for at least 10 min prior to the commencement of testing.

Connect the negative lead of the resistance measuring apparatus (6.3.1.1) to the groundable
point of the test floor covering (laboratory tests) or to earth (tests on installed floor coverings).
Connect the other lead to the hand-held electrode (6.3.1.2). Stand with both feet on the test
floor covering and firmly grasp the hand-held electrode — see Figure 1 a) and Figure 1 b).
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a) — Laboratory set-up


https://standards.iteh.ai/catalog/standards/iec/6e94b49a-e5fd-4ffb-bf1f-d25fa13932d6/iec-61340-4-5-2018

-10 - IEC 61340-4-5:2018 RLV © IEC 2018

IEC

b) — Test set-up for installed flooring
Key
hand-held electrode (6.3.1.2)
resistance measuring apparatus (6.3.1.1)
groundable point (6.1)
floor covering under test
support material (6.1)

installed flooring

N O OB WN -

building earth

Figure 1 — Set-ups for measuring electrical resistance
of footwear and flooring in combination with a person

Starting with the voltage set to 10 V, take a reading of the resistance 15 s + 2 s after applying
the test voltage. If the value exceeds 10% Q, select 100 V and repeat the measurement.
Record the reading which matches the voltage and resistance range specified in 6.3.1.1. If the
resistance falls below 106 QO when making a measurement using 100 V, this reading shall be
the one recorded.

Repeat the measuring procedure with only the left foot in contact with the test floor covering
and with the right foot held in the air about 150 mm above the floor covering.

Repeat the measuring procedure with only the right foot in contact with the test floor covering
and with the left foot held in the air about 150 mm above the floor covering.

For laboratory tests, measurements shall be made at five different locations distributed evenly
over the area of the test specimen.
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For tests on installed floor coverings, at least five measurements shall be made for each floor
covering material. For large floor areas, at least five measurements per 500 m2 of each floor
covering material shall be made. Where there is evidence of wear, chemical or water spillage
or visible dirt, then at least three measurements shall be made on such affected areas.

6.4 Measurement of chargeability
6.4.1 Apparatus
6.4.1.1 Body voltage measuring system

An electrostatic voltmeter, a hand-held electrode (6.3.1.2) and an autographic recorder
meeting the following requirements:

a) input resistance of electrostatic voltmeter > 1014 Q;

b) input capacitance of electrostatic voltmeter, hand-held electrode and connecting leads
< 30 pF;

c) system response time shall be such that full-scale deflection on the recorder is reached
within 0,25 s;

d) system resolution shall be at least one-tenth of the voltage level concerned; for example,
for the comfort of personnel, body voltages of several kilovolts are considered, in which
case the resolution of the measuring system shall be 0,1 kV; in the electronics industry,
body voltages of 100 V are considered, in which case the resolution of the measuring
system shall be 10 V;

e) system accuracy of +10 %.
6.4.1.2 lonizing source

Capable of eliminating electrostatic charge from the surface of footwear and floor covering
specimens.

NoTE All relevant safety precautions and regulations should be observed.

6.4.2 Test procedure
6.4.2.1 General

For laboratory evaluations on floor coverings that will be installed with specific earth
connections, measurements shall be made on specimens fitted with suitable groundable
points (see 6.1) and connected to earth. When carrying out laboratory evaluations on floor
coverings that will be installed without specific earth connections, groundable points shall not
be attached to test specimens, which shall remain isolated from earth whilst measurements
are made.

For laboratory evaluations, the procedures described in 6.4.2.2 to 6.4.2.5 inclusive shall be
carried out three times for each combination of footwear and floor covering to be tested.

For tests on installed floor coverings, the procedures described in 6.4.2.2 to 6.4.2.5 inclusive
shall be carried out at least five times for each combination of footwear and floor covering to
be tested. For large floor areas, procedures 6.4.2.2 to 6.4.2.5 inclusive shall be carried out at
least five times per 500 m2 of each floor covering material. Where there is evidence of wear,
chemical or water spillage or visible dirt, then at least three of these measurements shall be
made on such affected areas. For verification of the body voltage measurement system, see
Annex A.

6.4.2.2 Discharging test items

Eliminate any residual electrostatic charge on the footwear and floor covering using the
ionizing source (6.4.1.2). Loose-laid specimens for laboratory evaluations shall be discharged
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on both sides before re-positioning them carefully without sliding on the support material
(6.1).

6.4.2.3 Donning footwear

The operative shall don the footwear whilst sitting on a nearby seat. The operative shall be
earthed and the soles of the footwear discharged using the ionizing source (6.4.1.2). The
operative then stands on the floor covering without sliding.

Footwear shall be fastened securely as in normal use.

6.4.2.4 Zeroing the system

The operative shall take hold of the hand-held electrode connected to the body voltage
measuring system (6.4.1.1) and shall momentarily touch an earth bonding point to zero the
system.

6.4.2.5 Walking

There are many ways one could choose to walk. The walking pattern described here
simulates forward and backward movements typical of workers in a number of disciplines.
However, other walking patterns are acceptable (see Annex B) assuming that they simulate
actual walking patterns in the intended installation.

Users of this test method should choose a walking pattern typical of the majority of the
workers within the intended installation.

If no other walking pattern is specified, the following shall be used.

The operative shall walk on the floor covering at a rate of two steps per second whilst
maintaining the body facing in the same direction throughout the test. The operative shall
cover as much of the test area as possible by walking forwards and backwards, but avoiding
scuffing or pivoting. The test area is the whole area of the floor covering specimen for
laboratory evaluations, or an equivalent size area of installed flooring. The stepping action
shall maintain the sole of the footwear parallel to the floor covering specimen at all times
while lifting the footwear between 50 mm and 80 mm. For laboratory evaluations, the
operative shall not come closer than 0,5 m to the wall, or any object in the room, and shall
continue walking until the peak voltage ceases to rise, or for 60 s, whichever occurs first.

After walking, the operative shall remove the footwear and, if required, clean the soles (6.2).

6.4.3 Calculation and expression of results

For each walking measurement, the arithmetic mean of the five highest valleys and the
arithmetic mean of the five highest peaks shall be calculated (see Figure 2). The results shall
be expressed in relation to the voltage of concern and the resolution of the measuring system.
For example, for personnel comfort, the results may be expressed in kilovolts to the nearest
0,1 kV, or for the electronics industry, the results may be expressed in volts to the nearest
10 V.
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