INTERNATIONAL IEC
STANDARD 60900

Second edition
2004-01

(>

Live working —
Hand tools for use up
and 1 500 V d.c.

NS

\Ig/sxnghsh language version is derived from the original
bi ual publication by leaving out all French-language

ages Missing page numbers correspond to the French-
anguage pages.

Reference number
IEC 60900:2004(E)



https://standards.iteh.ai/catalog/standards/iec/844e096f-6ea2-4081-9230-67a4c796d909/iec-60900-2004

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

The technical content of IEC publications is kept under constant review by\the IEC,
thus ensuring that the content reflects current technology. Informatigh relatingto
this publication, including its validity, is available in the IE
publications (see below) in addition to new editions, amendments
Information on the subjects under consideration and work in prqgre
by the technical committee which has prepared this publicat{
of publications issued, is also available from the following;

. IEC Web Site (www.iec.ch)

e Catalogue of IEC publications

The on-line catalogue on the IEC web sit
search by a variety of critetia includj

sued i
. Please co

bles you to
jcal committees

»iec.ch/online_news/ justpub)
e\Customer Service Centre (see



http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/ justpub
mailto:custserv@iec.ch
https://standards.iteh.ai/catalog/standards/iec/844e096f-6ea2-4081-9230-67a4c796d909/iec-60900-2004

INTERNATIONAL IEC
STANDARD 60900

Second edition
2004-01

Live working —
Hand tools for use up
and 1 500 V d.c.

©

O IEC 2004 Copyright - all rights reserved

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 the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 919 02 11 Telefax: +41 22 919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

PRICE CODE X

Commission Electrotechnique Internationale
International Electrotechnical Commission

MexayHapoaHas dnekTpoTexHnyeckas Komucens .
AYHapoA p For price, see current catalogue



https://standards.iteh.ai/catalog/standards/iec/844e096f-6ea2-4081-9230-67a4c796d909/iec-60900-2004

60900 O IEC:2004 -3-

CONTENTS

FOREWORD ...ccuiiit ettt e e et e e e e e e e et e e e e e e e e e e e e e e e e e et eerenns 7
LN I O 75 1 L O N 1 ] PP 11
S T o7 0 o 1= 13
2 NOMMAtIVE FEIEIENCES ... e 13
3 Terms and definitioNS ... 15
N U= Yo 10 11 =Y 0 011 o1 £

4.1 General reqUIremMeNntS ... ..o N e

4.2 General requirements concerning insulating materials
4.3 Additional requirements
B TYPE eSS (i

5.1 GeNEral .o N D

5.2 Visual CheCK......oiiiiii e e O N e N e e ene e ene e e aeans
5.3 Dimensional check ..o AT NG N N e
ST S 10 0 o = Lol B (=1 £ T AU R U N S
5.5 Dielectrictests ....cocoociiiiiiiiiii,

5.6 Indentation test (for insulated
5.7 Test for adhesion of the insu
5.8 Flame retardancy test...........=.....ND
5.9 Mechanical tests ................ bl

5.10 Durability of magKing ..., . \o.oe

Annex D (normative) Sampling ProCeAUIE .......c.uiiuiiiii e 85
Annex E (normative) Acceptance teStS........cviiiiiiiii i 89
Bl OG AP Y e e 91

Figure 1 — Symbol IEC-60417-5216 (DB:2002-10) — Suitable for live working; double

triangle, and voltage indication (SEE 4.1.4) ... 45
Figure 2 — Marking symbol for tools capable of being assembled and designed to be
interchangeable between different manufacturers (see 4.1.4 and 4.3.1.3.2) ......coevviviiiinnnnnis 45
Figure 3 — Description of the insulating overlapping element and different assembly
configurations for tools capable of being assembled with square drives (see 4.3.1.3.1) ........ 47
Figure 4 — lllustration of insulation of typical tools (see 4.3.2 and 4.3.3) ......ccooiviiiiiiiniinennnn. 49

Figure 5 — lllustration of insulation of pliers and Knives .............c.coviiiii i, 51


https://standards.iteh.ai/catalog/standards/iec/844e096f-6ea2-4081-9230-67a4c796d909/iec-60900-2004

60900 O IEC:2004 -5-

Figure 6 — lllustration of insulation of pliers and nippers for electronics (see 4.3.4 and

LT T PP 53
Figure 7 — Example of insulation of the handles of tweezers (see 4.3.6) ...........ccevvveeniineennnnn. 55
Figure 8 — Examples of test arrangements for the impact test (see 5.4) .........ccooviiiiiiiinnnnn. 59
Figure 9 — Electric testing device for insulated tools (see 5.5.3)......ccoiiiiiiiiiiiiiii, 61
Figure 10 — Description of dummies for electrical tests for tools capable of being

assembled with square drives (S€€ 5.5.3.1) it 63
Figure 11 — Dielectric testing device for insulating tools (see 5.5.4) ......ccccoiiiiiiiiiiiiiiinen., 63
Figure 12 — Indentation test (S€€ 5.6) ... 65

Figure 13 — Principle of the testing device for checking adhesion of the insu
coating on conductive parts of the tools (see 5.7.2) ... N 69

Figure 14 — Testing device for checking adhesion of the insulating coatfi
screwdrivers on conductive parts and the handle (see 5.7.3) ..........< .. N N G- N NG N 71

Figure 15 — Example of mountings for checking stability of adhe ¢
the entire tool (Se€ 5.7.4) ...l U N N S 73

Figure 16 — Example of a flame retardancy test arrangeme <) NN

Table A.1 — Torque values for insulati
Table D.1 — Classification of defects......


https://standards.iteh.ai/catalog/standards/iec/844e096f-6ea2-4081-9230-67a4c796d909/iec-60900-2004

60900 O IEC:2004 -7-

1)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIVE WORKING -
HAND TOOLS FOR USE UP TO 1 000 V AC
AND 1 500 V DC

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
aII national electrotechnical committees (IEC National Committees) The object of [E is to promote

this end and in addltlon to other activities, IEC publishes International Standard Specifications,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides (hé¥es Q as “IEC

Publication(s)”). Their preparation is entrusted to technical committees; any IEC N erested
in the subject dealt with may participate in this preparatory work gavernimental And non-
governmental organizations liaising with the IEC also participate in this¢prep EC\collabgrates closely
with the International Organization for Standardization (ISO) in accord ditions determined by

consensus of opinion on the relevant subjects since each i amit 3 epresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fori ti 3 accepted by IEC National
Committees in that sense. While all reason 3, are\ m at the technical content of IEC
Publications is accurate, IEC cannot be e i hich they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity i g i undertake to apply IEC Publications
transparently to the maximum extent posgible in th' i and regional publications. Any divergence
between any IEC Publication and the corregpon gional publication shall be clearly indicated in
the latter.

5) IEC provides no marking ¥ indicate i dl and cannot be rendered responsible for any
equipment declared to be in cb i i

6) All users should ensure|thaith

7) No liability shal 2 employees, servants or agents including individual experts and
members of its te aftonal Committees for any personal injury, property damage or
other damage of &n her direct or indirect, or for costs (including legal fees) and
expenses arising Y icat ge of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is d e references cited in this publication. Use of the referenced publications is
indispensakfle forthe ion of this publication

9) Attentig e possibitity that some of the elements of this IEC Publication may be the subject of
paten held responsible for identifying any or all such patent rights

International IEC 60900 has been prepared by IEC technical committee 78: Live

cancels and replaces the first edition, published in 1987, and its two amendments
published in 1995 and in 2002;

adds requirements concerning interchangeable tools, where the used components are
from different manufacturers;

adds requirements and test values concerning insulating tools;
includes bit-screwdrivers;

includes screwdrivers with screw retaining devices;

enlarges conditioning and test possibilities of the dielectric test;
clarifies questions concerning quality assurance and

includes the number of the standard with the year of publication (four digits) into the
marking requirements.
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The text of this standard is based on the following documents:

FDIS Report on voting
78/547/FDIS 78/554/RVD

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.

The committee has decided that the contents of this publication will rem changed until
2008. At this date, the publication will be

@%

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amended.

N
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INTRODUCTION

This International Standard has been prepared in accordance with the requirements of
IEC 61477 where applicable.

@%
N
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LIVE WORKING -
HAND TOOLS FOR USE UP TO 1 000 V AC
AND 1 500V DC

1 Scope

This International Standard is applicable to insulated and insulating hand tools used for
working live or close to live parts at nominal voltages up to 1 000 V a.c. and 1 500 V d.c.

2 Normative references

insulating materials

IEC 60417-DB:20021, Graphical symbd

IEC 61318:2003 Live wotking
equipments

IEC 61477:2001
equipment

Amendment 1 (2002

gripping and manipulating
ISO 9656:1989, Pliers and nippers for electronics — Test methods

ISO 9657:1989, Pliers and nippers for electronics — General technical requirements

1 “DB" refers to the IEC on-line database.

2 There exists a consolidated edition 1.1 (2002) that includes edition 1 and its amendment.
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3 Terms and definitions

For the purpose of this document, the following terms and definitions and those of IEC 61318
apply.
NOTE For the definitions of general terms in this document, reference should be made to IEC 60050 or to special

definitions laid down in IEC 60743. Nomenclature of hand tools are found in the relevant ISO standards such as
ISO 1703, ISO 5742 and ISO 8979.

3.1

hand tool (in live working)

insulated or insulating tool designed to be used with the insulating glove working method at
low voltage

NOTE These tools are generally ordinary tools such as screwdrivers, pliers, wrenches es)

[IEV 651-01-27]

3.2
insulated hand tool
hand tool made of conductive materials, fully or partially co » materials

3.3

insulating hand tool

hand tool made totally or essentially xcept for inserts made from
conductive materials used for reinforceme Q exposed conductive parts

[Definition 2.3.2 of IEC 60743 and IEV

4 Requirements

41 General

411 Safety

Insulated hand togls sha wufectured and dimensioned in such a way that they protect
the user frop iC 'S , when fully covered by insulating materials and used in the
correct m : HQiZE gk of short-circuits between two parts at different potentials.

Insulating ha b yall’'be manufactured and dimensioned in such a way that they protect
shock and they avoid short-circuits between two parts at different
potentials when used’in the correct manner.

4.1.2 Performance under load

The mechanical specifications for insulated hand tools shall comply with the corresponding
ISO Standards, or, where no ISO standard exists, with a standard specified by the
manufacturer or the customer, (for example a national standard). The mechanical
specifications for the working parts of the tools shall be retained even after application of an
insulating layer.

Insulating tools specially designed for live working may have lower stress resistance than
insulated tools, but they shall withstand the expected work loads without failing due to
remaining deformation or breaking. These tools can be equipped with devices, that limit the
workloads that can be applied with them, for example by overload slipping clutches (see also
Annex A).
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4.1.3 Double-ended tools

Double-ended tools, such as box wrenches, keys for hexagonal socket screws, double-ended
socket-wrenches, double-head open-end wrenches, etc., are not allowed for insulated tools
but are allowed for insulating tools.

41.4 Marking

All markings shall be clearly identifiable by persons with normal or corrected sight without
further magnification. Each tool and/or tool component shall be legibly and permanently
marked with the following inscriptions:

« on the insulating material layer or on the metal part:

— marking of the origin (manufacturer’s name or trade mark);

* on the insulating material layer:
— model/type reference;
— year of manufacture (at least the last two digits of the
— symbol IEC-60417-5216 (DB:2002-10) — Suitable_ fo

Figure 1);
NOTE For the symbol, the exact ratio of1

If tools have conductive elements (for example: torque adjusting screws, operating direction
switches, etc.) which are insulated with covers of insulating materials, these covers shall be
well fastened, so that they don’t come off during normal use (see 5.7.5).

4.1.6 Instructions for use

In the case of tools which require assembly or adjustment, the proper method shall be stated
in the instructions for use, in accordance with the general provisions given in IEC 61477.

NOTE Other instructions, such as verification before use and test methods, should be given by the manufacturer
or the user (see Annex B).
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4.2 General requirements concerning insulating materials
4.21 Specifications concerning the insulating materials

The insulating material shall be selected according to the electrical, mechanical and thermal
stresses to which it may be exposed during use. In addition, the insulating material shall have
an adequate resistance to ageing and be flame retardant.

The insulating coating may consist of one or more layers. If two or more layers are adopted,
contrasting colours may be used.

The design and construction of the handles shall provide a secure handhgld and prevent
unintentional hand slipping.

4.2.2 Thermal stability

The service ability of the tools shall not be impaired within the
+70 °C.

The insulating material applied on tools shall adhere =
—20 °C to +70 °C.

4.3 Additional requirements
4.3.1 Tools capable of
4.3.1.1 Retaining

Tools capable of, bei

intentional sepa

applied in s
which ma

4.3.1.3 abl¢ of being assembled with square drives

4.3.1.3.1 Geners

Tools capable of being assembled with square drives shall have square drives and square
sockets in accordance with I1SO 1174-1 (for separating forces, see 5.9.4.1). To ensure
compatibility of insulation between different manufacturers, these tools shall be designed with
overlapping elements described in Figure 3. Their dimensions and tolerances shall be in
accordance with Table 1.
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Table 1 — Dimensions and tolerances of the insulating overlapping element

Dimensions in millimetres

Nominal size | I, min. I, Iy 98 dy %5 dy 15 dy O dg 115
6,3 19 16 2 12,5 13 18 19
10 19 16 2 17,5 18 23 24
12,5 19 16 2 21,5 22 27 28
20 19 16 2 32 33 38 39
Iy I, I3, dy, dy, d3 and d4 are described in Figure 3.

4.3.1.3.2 Interchangeability of components made by different mz

Tools capable of being assembled and designed to be interchar ¢ en different
manufacturers shall be specifically marked as such.

greater than or equal to 5 mm.

There are considerable difficulties in developing a
systems for components and tools from differe

To assure that the co tool components from different
manufacturers will withs i that\are expected during the intended use,
prior to the use of an
direction, that the refaiqi

component gets sgpara
4.3.2 Screwdrie

4.3.21

The blade insulation6f screwdrivers shall be bonded to the handle. The outer diameter of the
insulation, over a length of 30 mm, in area c of Figure 4, shall not exceed by more than 2 mm
the width of the blade at the tip. This area may be parallel or tapered towards the tip.

This specification does not apply to insulated bit sockets (or insulated socket drivers).

4.3.2.3 Bit screwdrivers

Bit screwdrivers are regarded as tools capable of being assembled. They shall meet the
relevant requirements. The outer diameter of the insulation may exceed the dimensions of
4.3.2.2.
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4.3.2.4 Screwdrivers with screw retaining devices
If a screwdriver has a screw retaining device, the screwdriver itself shall meet the

requirements of this standard. The outer diameter of the retaining device may exceed the
dimensions of 4.3.2.2. The retaining device shall be made from insulating material.

4.3.3 Wrenches — uninsulated areas

The following uninsulated areas and lengths on the working head are permissible (see
Figure 4):

e engineers’ wrenches: the working surface;

« box wrenches, socket-wrenches, tee wrenches: the working surface

4.3.4 Pliers, strippers, cable scissors, cable-cutting tool

3 mm on the upper part and the lower part of the pliers held on a flat surface.

The minimum insulated distance between the inner edge of the guard and the non-insulated
part shall be 12 mm. The insulation portion in front of the guard shall extend as far as
possible towards the working head (see Figure 6).

Pliers and nippers for electronics shall be in accordance with ISO 9654, ISO 9655, ISO 9656
and ISO 9657.

For pliers, strippers, cable scissors and cable-cutting tools having an insulated shackle
surrounding thumb and/or fingers on both handles, an additional guard is not required. The
minimum insulated distance between the inner edge of the shackle and the non-insulated part
shall be 12 mm. The insulation portion in front of the shackle shall extend as far as possible
towards the working head.
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