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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIVE WORKING - HAND TOOLS FOR USE UP
TO 1000 VAC AND 1500V DC

FOREWORD

1) 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
intefnational co-operation on all questions concerning standardization in the electrical and electronic-fi¢lds. To
this|end and in addition to other activities, IEC publishes International Standards, Technical /Specififations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred, to ds “IEC
Pubjication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inferested
in the subject dealt with may participate in this preparatory work. International, governmental afjd non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates|closely
withl the International Organization for Standardization (ISO) in accordance with Conditions determ|ned by
agrgeement between the two organizations.

2) The|formal decisions or agreements of IEC on technical matters express, as neatly,as possible, an interpational
congensus of opinion on the relevant subjects since each technical commitiee has representation from all
intefested IEC National Committees.

3) 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 contenf 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.

4) In drder to promote international uniformity, IEC National Committees undertake to apply IEC Publjcations
transparently to the maximum extent possible in their national and regional publications. Any divérgence
between any IEC Publication and the corresponding national or regional publication shall be clearly indi¢ated in
the Jatter.

5) IEC]|itself does not provide any attestation of conformity. Independent certification bodies provide copformity
assessment services and, in some areas, acces§ to IEC marks of conformity. IEC is not responsible [for any
ser\ices carried out by independent certification,bodies.

6) Al

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual expgrts and
members of its technical committees-and IEC National Committees for any personal injury, property damage or
othgr damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feg¢s) and
expgnses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Pubjications.

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

8) Attdntion is drawn to the-Normative references cited in this publication. Use of the referenced publicqtions is
indigpensable for the cercect application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the supject of
patgnt rights. IEG, shall not be held responsible for identifying any or all such patent rights.

This rledline.version of the official IEC Standard allows the user to identify the changes
made|tothe previous edition. A vertical bar appears in the margin wherever a change

has been-made.-Additions-are ingreen-text,deletions-are in strikethrough red text.
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International Standard |IEC 60900 has been prepared by IEC technical committee 78: Live
working.

This fourth edition cancels and replaces the third edition, published in 2012. This edition
constitutes a technical revision.

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

a) ad
b) int

dition of a third category of tools has been added, namely hybrid hand tools;

roduction of a new informative Annex A _on examples of insulated. insulating and
™ T 7

ybrid

ha

The tg

Full information on the voting for the approval of this InternationalStandard can be fo

the re

This d

Terms

hd tools.

xt of this standard is based on the following documents:

FDIS Report on voting
78/1221/FDIS 78/1229/RVD

bort on voting indicated in the above table.
ocument has been drafted in accordance with the ISO/IEC Directives, Part 2.

defined in Clause 3 are given in italic print threughout this document.

ind in

The committee has decided that the contents of_this document will remain unchanged until the

stabilify date indicated on the IEC website under "http://webstore.iec.ch" in the data relgted to

the splecific document. At this date, the document will be

e re¢onfirmed,

e wifhdrawn,

e replaced by a revised edition,-or

e anjended.

The contents of the configenda of January 2019 and May 2020 have been included in thig copy.
IMPORTANT - The 'colour inside' logo on the cover page of this publication indi¢ates

that

unde

it ‘contains colours which are considered to be useful for the cojrect
rstanding of its contents. Users should therefore print this document usiLg a

colour printer.
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INTRODUCTION

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

The products covered by this document may have an impact on the environment during some
or all stages of its life cycle. These impacts can range from slight to significant, be of short-
term or long-term duration, and occur at the global, regional or local level.

This document does not include requirements and test provisions for the manufacturers of the
products, or recommendations to the users of the products for environmental improvement.
Howeier, all parties intervening in-its their design, manufacture, packaging, distribution, use,
maint¢nance, repair, reuse, recovery and disposal are invited to take accoynt of
environmental considerations.
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LIVE WORKING - HAND TOOLS FOR USE UP
TO 1000 VAC AND 1500V DC

1 Scope

This document is applicable to insulated, insulating and hybrid hand tools used for working

live or

close to live parts at nominal voltages up to 1 000 V AC and 1 500 V DC.

The p
of the
work g

2 N

The fq
conter
cited §
any ar

IEC 6

IEC 6
insula

oducts designed and manufactured according to this document contribute to the
users provided they are used by skilled persons, in accordance with safemeth
nd the instructions for use (where appropriate).

brmative references

llowing documents are referred to in the text in such a way\that some or all
t constitutes requirements of this document. For datedreferences, only the
pplies. For undated references, the latest edition of the refefrenced document (ing
hendments) applies.

060-1, High-voltage test techniques — Part 1: Geheral definitions and test require

212, Standard conditions for use prior to~and during the testing of solid ele
ting materials

safety
bds of

their
dition
luding

ments

ctrical

IEC 60417, Graphical symbols for use .oh equipment (available at: http://www.graphical-

symbd

IEC 6

Is.info/equipment)

318, Live working — Conformity assessment applicable to tools, devices and equipment

IEC 61477, Live working — Mihimum requirements for the utilization of tools, devicgs and
equipment

ISO 1174-1, Assembly fools for screw and nuts — Driving squares — Part 1: Driving squares for
hand $ocket tools

ISO 9654, Pliers and nippers for electronics — Single-purpose nippers — Cutting nippers

ISO 9655,/Pliers and nippers for electronics — Single-purpose pliers — Pliers for gripping and
manipulating

ISO 9656, Pliers and nippers for electronics — Test methods

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

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61318 and the

followi

ng apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:
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e |EC Electropedia: available at http://www.electropedia.org/

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

sue#aﬂSO#@%—LS@—SMamHS&gm The def|n|t|ons of general terms used in thls document are given in
IEC 60050 or in special definitions given in IEC 60743.

3.1

hand tool-(for-live-working)
hand held-insulated-orinsulating tool

Note 1 foentry Hana 0015 May be msurated nand 1o0o1s, IMSurating nard tools or nypria 1marnd 100135 (See Annex A).
Note 2 o entry: Hand tools are normally tools such as screwdrivers, pliers,~wrenrches spanners or knives.

Note 3 jo entry: Hand tools are designed to provide protection to the worker against electric shoek)

[SOURCE: IEC 60050-651:4999 2014,-651-04-27-—modified—The-scopeofithe-definitign-has
been-g¢nlarged 651-21-19, modified — Note 1 to entry has been modified e yefer to Annek A.]

3.1.1
hybrid hand tool
hand ool made from insulating material(s) with exposed conduefive parts at the working|head

Note 1 fo entry: Hybrid hand tools may have some non-exposed conddgtive parts used for reinforcement.

[SOURCE: IEC 60050-651:2014, 651-21-22]

3.1.2
insuldted hand tool
hand ool made of conductive material(s), fully or partially covered by insulating materialf(s)

[SOURCE: IEC 60050-651:4999 2014,—651-01-25,—modified——The—definition—has{-been
ifi 651-21-20.]

3.1.3

insuldting hand tool
hand jool made totally or-essentially from insulating material(s) except for inserts mad¢ from
conduftive material(s) used for reinforcement, but with no exposed conductive parts

[SOURCE: IEC 80050-651:4999 2014,-651-04-26,modified—The-definition-has-been-chpnged
to-refgr specifically to-hand tools-and-its scope has been narrowed 651-21-21.]

3.2
workihgrhead

part of the tool head that is limited to the working surface and the contact area

Note 1 to entry: See Figures 5 and 7.
4 Requirements

4.1 General requirements
4.1.1 Safety

Insulated, insulating and hybrid hand tools shall be manufactured and dimensioned in such a
way that they protect the user from electric shock.

NOTE 1 |Insulating hand tools minimize the risk of short-circuits between two parts at different potentials.
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NOTE 2 Hybrid hand tools reduce the risk of short-circuits between two parts at different potentials.

NOTE 3 Insulated hand tools completely covered by |nsu|at|ng materlal&aﬂd%taﬂr@%et&mtmm&theﬁt%ei

A y , except the
conductlve part of the worklng surface reduce the rlsk of short CII‘CUIIS between two parts at dlfferent potentials.

The following requirements have been prepared in order that the hand tools covered by this
document are designed and manufactured to contribute to the safety of the users, provided
they are used by persons skilled for live working, in accordance with safe methods of work
and the instructions for use (where appropriate).

4.1.2 Performance under load

ISO sfandards, or, where no ISO standard exists, with a standard specified by the
manufacturer or the customer (for example a national standard). The “dmecHanical
specif|cations for the working parts of the hand tools shall be retained even after application
of an insulating layer.

The rtchanical specifications for insulated hand tools shall comply with the correspgnding

Insulafing and hybrid hand tools specially designed for live workingmay have lower [stress
resistgnce than insulated hand tools, but they shall withstand the expected workloads without
failing| due to remaining deformation or breaking. These hand _toals can be equippefl with
devicds that limit the workloads that can be applied with them), for example by ovgrload
slippirlg clutches (see also Annex B).

4.1.3 Multiple-ended hand tools

Multiple-ended hand tools, such as box-wrenches spanner, keys for hexagonal socket s¢rews,
doublg-ended socket-wrenches spanner, doubleshead open-end-wrenches spanner, etg., are
not allowed for insulated hand tools but are allewed for insulating or hybrid hand toolq if the
design assures that there is no conductive cennection between two of the working heads.

41.4 Marking

The marking shall be clearly identifiable by persons with normal or corrected sight Without
further magnification.

Each lhand tool and/or teol.component shall be legibly and permanently marked with the
following items of marking:
e on|the insulating material or on the metal part:

— | marking ©fthe origin (manufacturer’s name or trade mark);
e on|the insutating material:

— | model/type reference;

f o f +y (ot laaat th ]
T IIIGIIUICI\JLUIU (gt 1Caot i T

£ 4+ MHOD
LA A=)

)
]

AL Aiaoit
WU Utyito U

Lodq

— symbol |EC 60417-5216:2002-
(see Annex C);

0 - Suitable for live working; double triangle

NOTE For the symbol, the exact ratio of the height of the figure to the base of the triangle is
1,43:1. For the purpose of convenience, this ratio can be between the values of 1,4 and 1,5.

— indication 1 000 V (i.e. the electrical working limit for alternating current), immediately
adjacent to the double triangle symbol (see Figure 1 for an example);
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1000V

IEC

Figure 1 — Marking of the electrical working limit adjacent to
the double triangle symbol (IEC 60417-5216:2002-10)

— | number of the relevant IEC standard immediately adjacent to, the’ double tniangle
symbol (IEC 60900);
— | for hand tools designed for use at extremely low temperature:(letter “C” (see 4.2.2);

— | additional marking for hand tools capable of being assémbled and designed|to be
interchangeable between different manufacturers (see 44.1.3.2);

— | additional marking where specified by the customer (for example ownership mark).

The hand tools shall bear no voltage marking apart from those described above.

NOTE |For example, the indication of test voltage may lead“to the assumption that the hand tool is suitpble for
work at|that voltage.

Other| characteristics or information not needed at the work location, like the ye¢ar of
publicption of the standard and the type ofthand tool, shall be associated to the produgt item
by other means, such as coded infarmation (bar codes, microchips, etc.), or shgll be
assocjated to its packaging.

The double triangle symbol shal be at least 3 mm high; the letter and the figures [of the
electrical working limit shall be-at least 2 mm high (see Figure 1).

4.1.5 Separating of covers

If hand tools haveconductive elements (for example: torque adjusting screws, opgrating
directipn switchés; etc.) which are insulated with covers of insulating materials, these ¢overs
shall he-wel sedurely fastened, so that they do not-ceme-off become separated during normal
use (see 5:9.1).

4.1.6 —instructions-forcorrectadjiustment-and-assembly

Where the manufacturer deems that instructions are necessary for correct adjustment or
assembly, then the manufacturer shall provide these in accordance with the general
provisions given in IEC 61477 (see also Annex D).

4.2 Requirements concerning insulating materials
4.2.1 General

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.
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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 handhold and prevent
unintentional hand slipping. The handle and guard dimensions given in different figures are
applicable to all types of hand tools in order to define the handling zone.

4.2.2 Thermal stability

The service ability of the hand tools shall not be impaired within the temperature range -20 °C
to +70 °C.

The insulating material applied on hand tools shall adhere securely to the conductive part
from 420 °C to +70 °C.

Hand |tools intended for use at extremely low temperatures (down to~~40 °C) shpll be
designated “Category °C” and shall be designed for this purpose.

4.3 |Requirement concerning exposed conductive parts of hybkidtools

Exposfed conductive parts shall be securely fastened, so that they do not become sepprated
during normal use (see 5.8).

4.4 |Additional requirements
4.4.1 Hand tools capable of being assembled
4.4.1. Retaining devices for hand tools capable of being assembled

Hand |tools capable of being assembled.shall have suitable retaining devices to pfevent
unintentional separation of the assemblys The retaining forces shall be tested according to
5.9.5.

4.41.2 Insulation design for hand tools capable of being assembled

In the|case of connecting parts of hand fools capable of being assembled, the insulation shall
be applied in such a manner that if any part becomes detached during use by exceedipg the
retaining forces according to 5.9.5, no conductive part, which may still be live, can be
inadvgrtently touched or cause a disruptive discharge.

4.41.3 Handtools capable of being assembled with square drives

4.4.1.3.1 General

are drives she 2\/E are drivels and
square sockets in accordance with ISO 1174-1 (for separating forces, see 5.9.5.2). To ensure
compatibility of insulation between different manufacturers, these hand tools shall be
designed with overlapping elements described in Figure 2. Their dimensions and tolerances
shall be in accordance with Table 1.
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dy

Figure 2 — Description of the insulating overlapping element and different asseni
configurations for hand tools capable of being assembled with square drives|

dy

d3

d3

Table 1 — Dimensions and tolerances of the insulating overlapping element

IEC

bly

Dimensions in millimetres

Norr:)ifnta\r:esize 1, min. 2 08 dy Oy dy 5% dy %5 dy 1%
square drive
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

1,

Iy, I3, dy, dy, dy and d, are described in Figure 2.
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4.4.1.3.2 Interchangeability of components made by different manufacturers

Hand tools capable of being assembled and designed to be interchangeable between different
manufacturers shall be specifically marked as such.

The marking symbol and the dimensions are given in Figure 3. The dimension H shall be
greater than or equal to 5 mm.

Dimensions in millimetres

03H 0,3H 0,3H

0,6 H

0,125 H

0,125 H
o
)
a
=
(

IEC

Figure 3 — Marking symbol for hand tools capable of being assembled and designgd to
bbe interchangeable between different manufacturers (IEC 60417-6168:2012-07

The regliable function of locking systems used for these hand tools shall be tested by agplying
a separation test in accordance with 5.9.5 with a corresponding dummy.

For this kind of hand tools, instructions for correct assembly are mandatory. The manufdcturer
shall include the following information: “To assure that the complete assembly of insjulated
hand fool components from different manufacturers will withstand separating forces thiat are
expecfed during the_intended use, prior to the use of any assembly the user shall assyre, by
pulling by hand_ nva separating direction, that the retaining devices of all used elements are
working efficiently”.

4.4.2 Screwdrivers

4.4.21 Un-insulated areas

For insulated or hybrid screwdrivers, an un-insulated conductive area having a maximum
length of 18 mm is permissible on the working head (see Figure 4).
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Dimensions in millimetres

Key

a confluctive part

b insul

W  worl

4.4.2.2

The shaft insulation of insulated screwdrivers shall be bonded to the handle.

The opter diameter of the insulationJof insulated and hybrid screwdrivers, over a len
30 mnp, in area-¢ "W" of Figure 4;lshall not exceed by more than 2 mm the width of the

VI

ation

ing head

30

Shape of shaft insulation

30

Figure 4 — lllustration of insulation. of a typical screwdriver

IEC

gth of
shaft

at thetip or the width of the tipy.whatever is the larger dimension. This area may be parallel or
tapergd towards the tip.

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

4423

Screwdrivers with exchangeable working heads

Insulajed or_hybrid screwdrivers with exchangeable working heads are regarded as hand tools

capabje of being assembled. They shall meet the relevant requirements. The outer dig

of the|instlation may exceed the dimensions of 4.4.2.2.

meter

44.2.4

Screwdrivers with screw retaining devices

If an insulated or hybrid screwdriver has a screw retaining device, the screwdriver itself shall
meet the requirements of this document. The outer diameter of the retaining device may
exceed the dimensions of 4.4.2.2. The retaining device shall be made from insulating
material.

443

Wrenches Spanners — un-insulated areas

The following un-insulated areas—and-lengths on the working head of insulated and hybrid
spanners are permissible (see Figure 5):

o engineers~wrenches single headed spanner: the working surface;
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NOTE At the request of the customer, the un-insulated area-may can be extended to the working head.

ring spanner, socket-spanner, T spanner:

the working surface and the contact area.

IEC

Key
congluctive part

a
b insdlation

[¢]

working surface

o

conjact area

W  working head

Figure 5 — lllustrationvof insulation of typical spanners

4.4.4 Adjustable-wrenches spanners

The insulation of insulated adjustable-wrenches spanners shall be applied as far as pdssible
towards the working head, The un-insulated area may be extended to the working head| If the
working head remains dn=insulated, a guard shall be applied so that the hand is preyented
from Elipping towards-the uncovered conductive parts of the head. For the minimum
dimengions of the guards, see Figure 6.

In the|case of hybrid adjustable spanners where there are more uncovered conductivg parts
than the wefkihg surface at the head, a guard shall be applied.
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Dimensions in millimetres

Ox

<
g N,

Figure 6 — Insulated or hybrid adjustable-wrench spanner

IEC

4.4.5 Pliers, strippers, cable scissors, cable-cutting hand tools

The hpndle insulation of such insulated or hybrid hand tools shall have a guard so that the
hand |is prevented from slipping towards the uncovered conductive parts of the| head
(see Higure 7 as an example).
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IEC
Key
a confluctive part
b working surface
¢ insdlation

d confact area

W  working head

Figure 7 — lllusttation of insulation of typical pliers

The height of the guard shall-be sufficient to prevent the slipping of the fingers towarfls the
uncovgred conductive parts.during the work.

For pliers, the minimum) dimensions of the guard shall be (see Figures 8, 9 and 10 [as an
example):

e 10[mm on the teft and on the right of the pliers held on a flat surface;

e 5 1hm oncthe upper and lower part of the pliers held on a flat surface.

The minimum insulated distance between the inner edge of each guard and any non-insulated
parts shall be T2 mm (see Figures 8, 9, 10 and 1T). The insulation portion in front of the guard
shall extend as far as possible towards the working head.
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Dimensions in millimetres

Figure 8 — Insulation of pliers

' ' >10 >
\_/ i£c

In the|case of a slip joint, a guard of 5 mm shall be provided for the inner part of the hgndles.

Refer o Figure 9 for further dimensioning.

Dimensions in mil

imetres

et et SR o e T— Dy

Figure 9 — Insulation of multiple slip joint pliers

IEC

Where there is a functional surface below the joint, an inner guard shall be provided (as used

with multiple slip joint pliers). See Figure 10.
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Dimensions in millimetres

N
Figure 10 — Insulation of pliers with a functional area below the joint
Wherg the handles of the hand tools are longer than 400 mm, a guard is not required.

In the|case of insulated pliers and-nippers for electronics, the dimensions of the guard shall
be at least:

e 5 1mm on left and right ‘of the pliers held on a flat surface;
e 3 1mhm on the upper'part and the lower part of the pliers held on a flat surface.
The nmlinimum instilated distance between the inner edge of the guard and the non-insjulated

part shall be A2 mm. The insulation portion in front of the guard shall extend as far as
possiljle towards the working head (see Figure 11).

Insulafed/pliers and nippers for electronics shall be in accordance with ISO 965p and
ISO 9657 and, where relevant, with SO 9654 or ISO 9655.



https://iecnorm.com/api/?name=67d95a00c087308f9850f7eab65086ab

IEC 60900:2018 RLV © IEC 2018 - 23 -

Dimensions in millimetres

U @W

Figure 11 — lllustration of insulation of pliers.and nippers for electronics

4.4.6 Scissors

A typic¢al insulation of insulated scissors is shown in Figure 12.

The ghackles of the scissors shall have—ene—of both—designs the design presented in
Figurg 12a or the design presented.inFigure 12b.

The mlaximum length of the up~ihsulated parts of scissors shall not exceed 100 mm.

The infsulation portion in{ront of the guard shall extend as far as possible towards the wiorking
head. |If the insulated_length in front of the shackle is less than 50 mm, at least one gdard is
requirgd.
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Dimensions in millimetres

Figure 12a

IEC

Figure 12b

Figure 12 — Insulation of scissors

4.4.7 Knives

Figure 13 shows an example for the application of the insulation of insulated or hybrid knives.
The dimensions of insulated or hybrid knives shall be in accordance with Figure 13.
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Dimensions in millimetres

>100

Y \ IEC

Key

insylation

T o

guard
working-head cutting blade (not insulated)

(¢

d distance between the inner edge of the guard and the non-instlated part

Figure 13 — Insulation of knives

4.4.8 Tweezers

The tdtal length / of tweezers shall be 13@mm minimum and 200 mm maximum. The length of
the handles g shall be 80 mm minimum~(see Figure 14).

Both handles of the tweezers shall have a guard towards the working head. The guard shall
not bg movable. Its height 2(and width 5 shall be sufficient (5 mm minimum) to prevept any
slippirlg of the fingers during, the work towards the un-insulated length u of the working|head.
On both handles, the insulated or insulating length e between the guard and the working head
shall Be 12 mm minimum’and 35 mm maximum (see Figure 14).

The up-insulatedjlength u of the working head shall not exceed 20 mm (see Figure 14).

In the|case of tweezers with a metallic working head, the metallic part shall have a mipimum
hardngss 0’35 HRC at least from the working head up to the handles.



https://iecnorm.com/api/?name=67d95a00c087308f9850f7eab65086ab

- 26 — IEC 60900:2018 RLV © IEC 2018

A
Y
A
Y

A
Y

A

IEQ

Key

~

tota| length of the tweezers
lendth of the handle (grip)
width of the guard

> o 0

height of the guard

e insylated or insulating part of the hafdle between the guard and the working head
u uhiAsulated-partofthe working head (insulated or not)

Figure 14="Example of insulation of the handles of tweezers

5 Tests

5.1 General

This dogdment provides testing provisions to demonstrate compliance of the product [to the
requir.,mcnto of-Cltatse4—Fhese tcotilly pluv;o;uno are pl;lllal;:y intended—tobeused—=a type
tests for validation of the design input. Where relevant, alternative means (calculation,
examination, tests, etc.) are specified within the test subclauses for the purpose of hand tools
having completed the production phase.

The type tests specified in 5.2 to 5.11 shall be carried out on at least three hand tools of the
same design and in the sequence specified in Annex E.

Should a hand tool fail any part of the type test, the type test shall be repeated on at least six
further hand tools of the same design. Should any one of these six hand tools fail any part of
the type test, the whole test shall be regarded as having been failed.

All hand tools that have failed the type test shall be either destroyed or rendered unsuitable
for use in live working.
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Unless otherwise stated, the type tests shall be carried out after a minimum storage time of
16 h under IEC climatic conditions, 23 °C +5 °C, relative humidity 45 % to 75 %
(see IEC 60212, "standard ambient").

Unless otherwise stated, tolerances of +5 % from any type test values required are
permissible.

5.2 Visual check

The hand tool (in particular the insulation) shall be visually checked and shall be free from
external defects.

The n]arking shall be checked for legibility and completeness in accordance with 4.1.4:

The cpmpliance with the relevant complementary requirements of the following subclauses
shall he checked by visual inspection:

e supclause 4.4.1.2, in the case of connecting parts of hand tools’ capable of [being
asgembled;

e supclause 4.4.1.3.2 for instructions for use in the case of jhand tools capable of|being
asgembled and designed to be interchangeable between different manufacturers;

e supclause 4.4.2.4 for the type of material of the screw retaining devices of screwdrivgrs;

e supclause 4.4.3 for un-insulated areas of-wrenches spanners.
5.3 |Dimensional check

The dimensional requirements of 4.4 shall be checked. The dimensions of certain elemgnts of
marking shall be checked according to 4.1.4.

5.4 |Impact tests
5.4.1 Type test
5.4.1. General

The tgst shall be carried out according to one of the two methods shown in Figures 15 ahd 16.
In casg of doubt, methed *B” applies (see Figure 16).

In the|case of hand-tools capable of being assembled, the tool components shall be fested
separately.

The hammer‘used in the apparatus of Figure 15 and the hammer and intermediate piec¢ used
in the| dpparatus of Figure 16 shall be made of steel with hardness between 20 HR[C and
46 HRE:

At least three points of the insulating material or insulating layer shall be selected as testing
points, these being points which could be damaged when the hand tool drops on a flat
surface.

The test shall be conS|dered as passed |f the |nsuIat|ng materlal shows no breaks e*fehatrens
peeling, or cracks-pene

the—sehd+ty—ef—the—msu+atmg—hand—teet Any other VISIb|e or non- V|S|ble defects Caused by the

impact tests will be verified by the dielectric tests in 5.5.
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Dimensions in millimetres
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Detail of the assembly of hammer Detail of hammer head
Key
1 axis of swing adjustable 5 hammer head — Rockwell hardness of material between
20 HRC and 46 HRC
2 axe neutral axis of hammer steel tube
H fall height test piece
3 frame vertical plane through axis of pendulum
4 hammer

Figure 15 — Example of test arrangement for the impact test — Method A
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Dimensions in millimetres
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Key

H fall height

1 Hammer

2 dteel intermediate piece 100 g
3 dlightly rounded.edges

4 dteel part 10.Kg

5 test piece

Figure 16 — Example of test arrangement for the impact test - Method B

5.4.1.2 Ambient temperature impact test

The hand tool shall be tested at the ambient temperature, 23 °C + 5 °C, of the test room.

The height of fall H of the hammer shall be determined as a function of its weight P, so that
the energy W of impact on the hand tool to be tested shall be equal to that of this tool falling
on a hard surface from a height of 2 m:

H =

Z 2xF
P P
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where

H is the height of fall of the hammer, in metres;

F is the weight of the hand tool tested, in newtons;
P is the weight of the hammer, in newtons.

5.41.3 Low temperature impact test

Hand tools, excluding those of category "C", shall be conditioned in a cooling chamber for 2 h
at —25 °C £ 3 °C. The impact test shall start 120 s after removal from the cooling chamber.
The ambient temperature of the test room shall be 23 °C + 5 °C.

The height of fall # of the hammer shall be determined as a function of its weight R,\qo that
the energy W of impact on the hand tool to be tested shall be equal to that of this)tool [falling
on a hiard surface from a height of 0,6 m:

w 06xF
P

where
H is the height of fall of the hammer, in metres;

F is the weight of the hand tool tested, in newtons;
P is the weight of the hammer, in newtons.

5.41.4 Extreme low temperature impact test

Hand fools of category "C" shall be conditioned¢in a cooling chamber for 2 h at -40 °C (3 °C.

The inmppact test shall be carried out according to 5.4.1.3.

5.4.2 Alternative-means methodS)in cases-of-insulated-and-insulating where hand

tools have completed the production phase

For cpnformity evaluation of-insulated—and—insulating hand tools having completdd the
produ¢tion phase, the manufacturer shall prove that he has followed the same docunjented

produc¢tion procedure asiper the type tested device.

The manufacturer_shall document components and procedures that could affect the jmpact
resistance.

In casp of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for thq typetest, applies.

5.5 Dielectric tests
5.5.1 General requirements

For tests to be carried out according to IEC 60060-1, the test voltage shall be increased and
reduced at a uniform rate of approximately 1 000 V/s.

The dielectric testing shall be started at the latest 5 min after conditioning is completed.
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5.5.2

Conditioning (for type test only)

5.5.21 General

Before testing (according to 5.5.3 or 5.5.4), the hand tools shall be conditioned in accordance
with one of the two possibilities described in 5.5.2.2 and 5.5.2.3.

5.5.2.2 Water bath

The hand tools shall be totally immersed in a bath of tap water at room temperature as
specified in 5.1 (23 °C + 5 °C) for 24 h £ 0,5 h. The water shall have a minimum conductivity
of 100 uS/cm. After this conditioning, the hand tools shall be wiped dry and submitted to the

dielec

5.5.2

The Hand tools shall be stored at a relative humidity of (93 £ 2) % at-a)temperat

23 °C
condit

NOTE
contain
expose

5.5.3
5.5.3.
5.5.3.
The h

] Wet chamber

ric test.

+ 5 °C for 48 h. Hand tools capable of being assembled shall not be: assembled p
oning.

This humidity conditioning—may can be obtained by storing the hand.tools in a closed chambe]
b a saturated solution of sodium sulphate decahydrate Na, SO, 10H,O (Glauber's salt) having
i surface.

Dielectric testing of insulated and hybrid hand tools
Type test

| General

hnd tool shall be immersed-with-its-instilatedpart in a bath of tap water up to a Ig

re of
rior to

I which
a large

vel of

24 mm + 2 mm from the nearest non-insulated part. The water shall have a mifimum

condu
Figurg

Pliers
inner
constr

For hand tools capable-of being assembled and for those tools where the design do

allow
steel |

A test
acces

ctivity of 100 yS/cm. The accessible)conductive part shall be above the water leveé
17).

sides of the-insulated handles is 2 mm to 3 mm, or the minimum possible by the
uction but not less than 2 mm (see Figure 17).

festing in a water bath, the water bath shall be replaced by a bath of nickel st3
alls 3 mmrinidiameter (measured with normal industrial tolerances).

voltage“of 10 kV rms at 50 Hz or 60 Hz shall then be continuously applied betwe
bibles-conductive parts and the water bath / steel ball bath for a test period of

| (see

and similar hand tools shallybe tested in such a position that the gap d between the two

tool’s

Ps not
inless

en the
3 min

accor

ing’to IEC 60060-1—and-the leakage currentis measured.-This current shall be-s

raller

than—4-mA-for 200-mm-of coated-hand-took The current is measured during the test period,

either

continuously or at the end of the period.

For insulated tools this current shall be smaller than 1 mA rms for 200 mm of the insulation.
This corresponds to a maximum value of the leakage current of:

where

]M:5L

Iy, is the maximum leakage current (in milliamperes rms) rounded to the upper value in
milliamperes;

L is the-unwinded total linear length (in metres) of-ceating insulation rounded to the lower
value in centimetres.
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NOTE Annex F gives examples of calculation of the—urwinded total linear length of-eeatirg insulation and the
limits of acceptable leakage current.

For hybrid tools the current shall be smaller than 0,5 mA rms.

Hand tools capable of being assembled shall be tested in all variations of the assembly that
are specified by the manufacturer. For tools capable of being assembled with square drives,
dummies may be used for the electrical test (see 5.5.3.1.2). Hand tools with retaining devices
shall be tested on both end positions, if applicable.

The test shall be considered as passed if no electrical puncture, sparkover or flashover
occurs during the test period, and if the limits of leakage current are not exceeded.

Dimensions.jn_millimetres

10 kV

()
J
- Y _ 1
- /'__ ;JL__:_
b o }L‘ i
\\. ﬁ 42?2

RN
|‘||
=
R

AR
!

Key

a conductive-werking-head part
b tap water bath

(9]

insulated or insulating part of the hand tool

QL

gap to be maintained between the two inner sides of the legs

A ammeter

Figure 17 — Dielectric testing arrangement for insulated or hybrid hand tools

5.5.3.1.2 Tests of hand tools capable of being assembled with square drives

In the case of hand tools capable of being assembled with square drives (see 4.4.1.3.1), the
tools can be tested in separate parts, if the parts are assembled with dummies described in
Figure 18. The dimensions and tolerances of the dummies shall be in accordance with
Table 2.
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Dimensions in millimetres
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L4 Y T 7 2
~ 2 IEC EC
Dummy part 1 to be used with Dummy part 2 to be used
female hand tool ends with male hand tool ends
Key

1 conguctive part

2 insylation

Figure 18 — Description of dummies for dielectric tests for-hand tools capable
of being assembled with square drives

Table 2 — Dimensions and tolerances for dummies to‘be used for dielectric tests

Dimensions in millimetres

Nominal size L,+0,1 L,+0,1 E, +0,05 D, +£0,05 D, + 0,05 D, + 0,05
4,3 19 16 8,4 11 14,5 165
0 19 16 12,7 16 19,5 2145
1R,5 19 16 16,9 20 23,5 25/5
PO 19 16 25,4 30,5 34,5 35/6
Ly, Ly)Ey, Dy, D, and D4 are described(in*Figure 18.

Dummy part 1 shall be~assembled with female tool ends and dummy part 2 with male tool
ends.

On all|single parts-tested with dummies, the dielectric testing on the complete assembly|is not
requirgd.

The tést{shall be considered as passed if no electrical puncture, sparkover or flaghover
occurs auring the testperfod, and i the fimits of feakage current are not eXceeded.

5.5.3.2 Alternative-means test in cases where insulated hand tools have completed
the production phase

For conformity evaluation of hand tools having completed the production phase, the
manufacturer shall prove that he has followed the same documented manufacturing procedure
as per the test of 5.5.3.1 which shall be performed but:

e conditioning as specified in 5.5.2 is not necessary;

e the period of test-time shall be 10 s after reaching the specified voltage;

e the distance of the water level (or ball level) from the nearest exposed metal part shall be
24J_r‘21 mm;
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o the leakage current measurement is not carried out.

The manufacturer shall document components and procedures that could affect the dielectric
performance.

In any doubt, a sampling test in accordance with IEC 61318, using the test method defined for
the type test, applies.

5.5.3.3

as pefl

The m
perfor

In any

the type test, applies.

5.5.4
5.5.4.

Tools

NOTE

Electr

surfac]
IEC 6
forat

production phase

doubt, a sampling test in accordance with IEC 61318, using the-{est method defir]

Dielectric testing of insulating hand tools
Type test
having no exposed conductive parts shall be tested as follows.

The purpose of this test is to check the dielectric quality of the material used for the tool.

bdes of conductive tape or conductive paint, in 5 mm wide strips, shall be placed
e of the handle at intervals of 24-mm + 2 mm (see Figure 19). In accordanc

bst period of 3 min between each adjacent electrode.

Dimensions in mil

( Ol ¢

Alternative methods in cases where hybrid hand tools have completed the

e, the
edure

the type tested device.
anufacturer shall document components and procedures that could affect the diglectric
mance.

ed for

bn the
b with

060-1, a test voltage of 10 kV rmis~at 50 Hz or 60 Hz shall then be continuously gpplied

imetres

Key

Y

10 kV

IEC

A ammeter

Figure 19 — Dielectric testing arrangement for insulating hand tools
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The test shall be considered as passed if no electrical puncture, sparkover or flashover
occurs during the test period, and if the leakage current is less than 0,5 mA rms multiplied by

the number of-inter-electrode-spacings spaces between adjacent electrodes.

5.5.4.2 Alternative-means methods in cases where insulating hand tools have

completed the production phase

For conformity evaluation of insulating hand tools having completed the production phase, the
manufacturer shall prove that he has followed the same documented manufacturing procedure

as per the type tested device.

The manufasturershal-document-ecempenents—andprecedures—that-coutd—affectthe—diglectric
performance.

In casg of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for thq type test, applies.

5.6 |Indentation test (for insulated hand tools)

5.6.1 Type test

All pafts of the insulating coating of insulated hand tools, electrically tested as indicated|in the
relevant subclauses of 5.5 shall pass this test. The test shall be performed on thg most
vulnererIe part(s) for screwdrivers with insulated shaft, ‘and for other hand tools pt the
external middle part of the handle or legs.

If the fadius R at the test point is equal to or largerithan 10 mm, the test shall be made |with a
test device according to Figure 20a. The part ofithe mass m in contact with the test| piece
shall hhe a stainless steel hemispheric nose-pie¢é of 5 mm diameter. The applied force ¥ shall
be 20 |N.

If the radius R at the test point is less than 10 mm, a rod of 4 mm diameter and at least $0 mm
in length placed at right angles to the tool axis shall be used with the same force F of 20 N
(see Rigure 20b).

The hand tool shall be clampéd in such a way that the insulating material coating at the test

point

held dgccording to code. 2 h/70 °C/<20 % of IEC 60212, in a heating chamber with venti

At the
voltag
IEC 6
of 3

s in a horizontal pesition. After setting up the testing device, the arrangement shall be

end of the heating time and after a cooling period outside the chamber of 5 min,
e of 5kV rms at 50 Hz or 60 Hz shall be applied continuously, in accordanc
060-1, between the testing device and the metal part of the hand tool for a test
in, using-the code 18-28 °C/45-75 % of IEC 60212.

lation.
a test
b with
period

The t

pstishall be considered as passed if no electrical puncture, sparkover or flaghover

occurs during the test period.


https://iecnorm.com/api/?name=67d95a00c087308f9850f7eab65086ab

Key
a con
b insy
hem
rod

radi

3 x o o

test

5.6.2

For cd

- 36 - IEC 60900:2018 RLV © IEC 2018

Dimensions in millimetres

~

b b g
g a —
R <1

IEC

juctive part

lation (test point)

ispheric nose-piece

s at the test point of the hand tool
ng mass

Figure 20a — Radius at the test point Figure 20b — Radius at the test point
of the hand tool 210 mm of the hand tool <10 mm

Figure 20 =~ Indentation test

Alternative-means methods in cases where insulated hand tools have
completed the production.phase

manuflacturer shall prove that*he has followed the same documented production proced

per th

The
inden

In cas
for theg

b type tested device!

anufacturer,_ shall document components and procedures that could affe
tion resistance.

e of deubt, a sampling test in accordance with IEC 61318, using the test method d
type _test, applies.

IEC

nformity evaluation of jastifated hand tools having completed the production phage, the

Lre as

t the

lefined

5.7

5.7.1

Test for adhesion of the insulating material coating of insulated hand tools

Conditioning

Before the test, the insulated hand tools shall be conditioned in a heating chamber with
ventilation at a temperature of 70 °C + 3 °C for 168 h.

The following tests shall be started at ambient temperature 3 min after removal from the

heatin

g chamber, using the code 18-28 °C/45-75 % of IEC 60212.
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5.7.2 Type test
5.7.2.1 Test on the working head of insulated hand tools
The test shall be made on the following insulated hand tools:

e wrenches spanner;
e open-jaw holding-wrenches spanner;

e hand tools capable of being assembled (except for pieces acting as screwdrivers).

The test may be carrled out usmg either method A or method B as shown in Figures 21 and

A hook having a cutting edge of 5 mm width shall be placed on the working\yhead in guch a
manngr that it does not touch the conductive part.

A force F of 50 N shall be applied in the direction of the line dividifig-the insulating mpterial
coating from the conductive part for 3 min.



https://iecnorm.com/api/?name=67d95a00c087308f9850f7eab65086ab

- 38 - IEC 60900:2018 RLV © IEC 2018

Dimensions in millimetres

Key

hoo

(o2 )

con

insy

(9]

L lend

Figure 21 — Principle-of the testing device for checking adhesion of the insulati

Metho

A dev

é b 3,3xL

IEC

(the length of the handle depends on.the size of the hand tool)
juctive part
lating material coating

th of the short arm of the hookK

coating on conductive parts of the insulated hand tool -
Test on the working head — Method A

d B (see Figure 22):

céaving two cutting edges, each of 5 mm width, shall be placed on the working

in suc

tbh ot 1+ Al 4+ 4 btk Al F'H 4
T airarmrcr urat 1 UUTo TTUL tTUUULITT LT CUTTUULLIVE pdlt.

head

A force F of 100 N shall then be applied in the direction of the line dividing the insulating

materi

al coating from the conductive part for 3 min.
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Dimensions in millimetres

F IEC

Key
1 adjdsting device
Figure 22 — Principle of the testing device for checking adhesion of the insulating

coating on conductive parts of the insulated hand tools —
Test on the working head — Method B

Either| test shall be~considered as passed if the insulating material coating does not| move
more than 3 mm/from its initial location on the conductive part, and without any breakgage of
the ingulating. material.

5.7.2.2 Test on the insulation of the shafts of insulated screwdrivers

The test shall be carried out on insulated screwdrivers or on parts of insulated hand tools
capable of being assembled acting as screwdrivers with the testing apparatus as shown in
Figure 23.
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Dimensions in millimetres

A
A L+

o ST NG |
o L tri
i\ _
|
>>/,|
L1
s<0,5t 1.
t: -
oD
—

IEC

Key

1 suitpble clamping device to hold thectésted screwdriver in position with the shaft vertical downwards dufing the
test

2 adjdsting device

s depth of penetration (s <,0,57%)

t thickness of the insulating material coating
F  test|ng force

a spaging of 10/mm to 15 mm between the point where the shaft comes out of the handle and the cutting pdge of
the festing.apptiance

D shaft diameter

i 53— Testinadeviceforchecki hesi Etheinsulat

coating of insulated screwdrivers on conductive parts and the handle

The penetration depth of the cutting edges s of the testing apparatus shall not exceed 50 % of
the thickness ¢ of the insulating material coating. The cutting edges shall be placed on the
shaft insulation at a distance a of 10 mm to 15 mm from the point where the shaft emerges
from the handle or from the body of the hand tools capable of being assembled acting as
screwdrivers.

If the cutting edges slide on the insulation, it is permissible to cut a groove in the shaft
insulation of up to 50 % of its thickness, to prevent movement.
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The force F in newtons shall be equal to 35 times the shaft diameter or 35 times the greatest
dimension of the shaft cross-section in millimetres. The maximum force to be applied is
200 N. It shall be applied in the axial direction of the shaft for 1 min.

The test shall be considered as passed if the insulating coating does not move more than
3 mm from its initial location on the conductive part and if there is no breakage of the
insulating material.

5.7.2.3 Test of adhesion of the insulation of the entire insulated hand tool

The test shall be made on pliers, strippers, cable-cutting hand tools, cable scissors and

k H eath thao toctina AnnAaratiic A rAin~ A Dinern 24
nives—with-the-testingapparatus—accordingtoFigure24-

The fgrce F of 500 N shall be applied for 3 min.

The tgst shall be considered as passed

o if the handle remains firmly attached to the conducting part, and

o if the guard(s) remain firmly attached to the handles.

NOTE Peformation of the insulating coating is not considered as a_failure.
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IEC

Figure 24a

IEC

Figure 24b
Figure 24 — Example of mountings for checking stability of adhesion
of the insulation of the entire insulated hand tool

5.7.3 Alternative-means methods in cases where insulated hand tools have
completed the production phase

In the case where insulated hand tools have completed the production phase, the conditioning
time can be reduced to 2 h.
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If the test devices shown in Figures 24a and/or 24b leave marks on the tested hand tools,-it-is
up-te the manufacturer-te can shape the contact areas between tool and test devices with a
customized fit to the tested tools.

The manufacturer shall prove that he has followed the same documented production
procedure as per the type tested device.

The manufacturer shall document components and procedures that could affect the adhesion
resistance.

In case of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for thg type test, applies.

5.8 |Test of adhesion of exposed conductive parts at the working head of hybrid hand
tools

5.8.1 Type test

A sepprating force of 100 N shall be applied to the exposed conductive part in a pdssible
separating direction by a suitable device for 3 min.

The tiSt shall be considered as passed if the exposed cond¥etive parts or inserts afe not
separgted from the supporting insulating material at the\\working head. If there is any
movement between the conductive parts or inserts and,the supporting material the test is
deemed to have failed.

5.8.2 Alternative methods in cases where hybrid hand tools have completed the
production phase

For cgnformity evaluation of hybrid hand {ools having completed the production phage, the
manufacturer shall prove that he has followed the same documented manufacturing progedure
as per the type tested device.

The manufacturer shall document;Components and procedures that could affect the refaining
process.

In casp of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for thg type test, applies-

5.9 Mechanical tests

5.9.1 Test-of adhesion of insulating covers of conductive adjusting or switching
elements

5.9.1. Type test

A separating force of 50 N shall be applied to the cover in a possible separating direction by a
suitable device for 3 min.

The test shall be considered as passed if the covers do not come off the elements they are
insulating, if the function of the elements they are insulating is still-giver in good working
condition and if the dielectric test of 5.5.3.1 is passed after this test.

Deformation of the covers due to this test is not considered to be a failure.

If covers are used in areas that are not touched during work, this test need not be performed.
Also, the test need not be performed where the design of the sealing elements does not allow
application of a separating force.
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5.9.1.2 Alternative-means methods in cases where hand tools have completed the
production phase

In the case where hand tools have completed the production phase, the test of 5.9.1.1 shall
be performed but the time for the application of the separating force shall be limited to 10 s
and the test of 5.5.3.1 shall be performed with a conditioning time of 2 h.

In case of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for the type test, applies.

5.9.2 Insulated hand tools

5.9.2. Type test

The-hpnd-tools—shall-complywith-all- the-specific-mechanical requirementsof 1ISO-stagdards
orresihonding to the differen nes of hand too no—1SO andard e = the hand-tools
RatoenpE andard ne-manuia e nall provide the repo of-these at-the regyestof

thecustomer-

Type fests are described in the ISO standards corresponding to. the different types of hand
tools. | The manufacturer shall provide the reports of these’, tests at the request pf the
customer.

5.9.2.2 Alternative-means methods in cases whereinsulated hand tools have
completed the production phase

For cqgnformity evaluation of insulated hand toolschaving completed the production phage, the
manuflacturer shall prove that he has followed the same documented production procedure as
per the type tested device.

The manufacturer shall document components and procedures that could affe¢t the
mechanical stability of the hand too/This includes documentation concerning the basi¢ hand
tools that have been insulated.

In casg of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for thq type test, applies.

5.9.3 Insulating and hybrid hand tools
5.9.3. Type€ test

Insulafing ,@nc hybrid hand tools specially designed for live working may have lower [stress
resistancethan insulated hand tools, but they shall withstand the expected workloads without
failing|du€e to remaining deformation or breaking (see Annex B).

The manufacturer shall provide the reports of the type tests performed on the insulating or
hybrid hand tools, at the request of the customer.

5.9.3.2 Alternative-means methods in cases where insulating and hybrid hand tools
have completed the production phase

For conformity evaluation of insulating and hybrid hand tools having completed the production
phase, the manufacturer shall prove that he has followed the same documented production
procedure as per the type tested device.

The manufacturer shall document components and procedures that could affect the
mechanical stability of the hand tool.
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In case of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for the type test, applies.

5.9.4

Tweezers

A clamping force of 10 N shall be applied 10 mm behind the guard, clamping a test piece with
a thickness of 2 mm, a width and length of 10 mm and a hardness of not less than 35 HRC.
This stress shall not cause any permanent deformation.

5.9.5
5.9.5.1
The-K

the detachable part is vertical and downwards.

The Ig
in 5.9.

In the

Retaining force test for tools capable of being assembled

| ____General procedure

brd tool assembly shall be maintained in such position that the dismantling direc

ad shall be gradually applied-aleng in the dismantling direction to reach’the value]
5.2 or 5.9.5.3 within 2 s; it shall then be held for 1 min.

case of interchangeable components made by different manufacturers (see 4.4.

corre
used
with H
combi
be usé

Due tq

The t¢g

the rqliable function of locking systems used for those hand (fools shall be tested

ponding dummy. These dummies can be shaped to the neéds of the measuring d
or the test, but the dimensions of the female square drive part shall be in accof
igures 25 and 26. To assure that the intended, function is given with all pg
hations of tolerances according to ISO 1174, always a “MIN” and a “MAX” dumm
d.

st shall be considered as passed-ifithe assembly does not come apart.

ion of

given

1.3.2),
vith a
bvices
dance
ssible

shall

a lack of information concerning relevant*dimensions, the design of the dummigs has
been [imited to the nominal dimensions 10 mmand 12,5 mm.
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Dimensions in millimetres
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Figure 25a — Dummy “MIN”
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Figure(25b — Dummy “MAX”

Figure 25 — Dummies for testing locking systems used
with square drives of nominal size 12,5 mm of ISO 1174
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Dimensions in millimetres

5!9-5-A

For hand tools capable_of being assembled with retaining systems without mechanica

which
be ex
systen
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=
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Figure 26a — Dummy “MIN”
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L

I
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IEC

Figure’26b — Dummy “MAX”

Figure 26 — Dummies for testing locking systems used
with square.drives of nominal size 10 mm of ISO 1174

p Not mechanically locked retaining systems

means that no‘locking element has to be activated before elements of the assemb
changed (for-example retaining systems acting based on magnetic retaining for
ns acting by a spring loaded element only), the following values shall be us
tion:

I lock,

ly can
Ces or
ed for

\.for,drives up to 6,50 mm;

e 11
e 30
e 80

N for drives from 6,51 mm to 10,00 mm;
N for drives from 10,01 mm to 13,50 mm;

N when drives exceed 13,50 mm.

NOTE The nominal size of the drives is measured across flats. If there are no parallel flats
(triangular drive, pentagon drive, etc.), the nominal size should be specified in a comparable
manner.

5.9.5.3 Mechanically locked retaining systems

In the case of mechanically locked retaining systems, which means that a locking element
(screwed fitting, lever, ring, etc.) has to be activated before elements of the assembly can be
exchanged, a load of 500 N shall be used.
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Durability of marking

The items of marking shall be rubbed for 15 s with a rag soaked in water, and then for 15 s

with a

rag soaked in isopropanol (CH3-CH(OH)-CHa).

After this rubbing, the marking shall still be legible.

NOTE 1

It is-the-employer's—duty not part of this document to ensure that any relevant legislation and any specific
safety instructions regarding the use of isopropanol are fully observed.

NOTE 2 For special service requirements, the customer-may can specify extra tests for the durability of marking.

5.11
5.11.1

The test shall be carried out in a draught-free room. The hand tool to be itested sh
ed in a horizontal position. A small burner shall be arranged in such a‘'way that the axis

clamp
of the
verticy

The g
produ

NOTE
appro

The
20 m

The b
produ
supply
produ
flame

The b
flame

FHameretardancy-test
Type test

burner nozzle and the axis of the handle of the hand tool are at right angles and
| plane.
Ce a uniform gas flow.

If natural gas is used as an alternative to methane, its heat content shol
imately 37 MJ/m3, which has been found to providé similar results.

ozzle of the burner shall have a diameter of 9,5 mm+0,5mm to prod
+ 2 mm high blue flame.

e a blue flame 20 mm + 2 mm high. The flame is then obtained by adjusting th

ced. The air supply is then_increased until the yellow tip disappears. The height
s measured again, and cofrected if necessary.

irner shall then be placed in the test position as shown in Figure 27, with the axis
at right angles tothat of the hand tool.

all be

orm a

s supply shall be technical grade methane gas with a suitable regulator and meter to

Id be

ice a

irner is placed remote from the hand:tool, ignited and adjusted in the vertical position to

e gas

and the air ports of the burner until a 20 mm + 2 mm yellow-tipped blue flgme is

of the

of the
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Dimensions in millimetres

IEC

Key

test|piece

(o2 )

tip qf the flame
burner
horigontal reference line

inndr diameter of burner tube 9,5 mm + 0,5 mm

= . a o

height of the flame of the gas burner

Figure 27 — Example/of a flame retardancy test arrangement

At the| start of the test, the tip\of the testing flame shall touch the insulating material |at the
lower part of the working head-facing the hand tool to be tested (see Figure 27).

The hprizontal reference line d of Figure 27 at the level of the lower end of the insfilating
material is the datum\for measuring the flame height.

If diffdrent types‘of insulating material are used for the same hand tool, the test shall belmade
on eac¢h individdal type of insulating material.

The tgsting flame shall act upon the hand tool to be tested for 10 s. After this perigd, the
flame shall be withdrawn. It shall be ensured that no air draught interferes with the test. The
propagation of the flame on the hand tool shall be observed for 20 s after the withdrawal of
the testing flame.

The test shall be considered as passed if the flame height on the hand tool does not exceed
120 mm during the 20 s of the observation period.

5.11.2 Alternative-means methods in cases where hand tools have completed the
production phase

For conformity evaluation of—insulating—and—insulated hand tools having completed the
production phase, the manufacturer shall prove that he has followed the same documented

production procedure as per the type tested device.
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The manufacturer shall document components and procedures that could affect the flame
retardancy of the insulation.

In case of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for the type test, applies.

6 Conformity assessment of hand tools having completed the production
phase

For conducting the conformity assessment during the production phase, IEC 61318 shall be

1 H EH HES SN 1 N Al +
Used I P OUTIHUTTCUUTT Wit hiTto UULUTTToTIL.

AnneX G, developed from a risk analysis on the performance of the hand tools, proevides the
classification of defects and identifies the associated tests applicable inGthe cdse of
produg¢tion follow-up.

The rdtionale for the classification of defects specified in Annex G is prawded in Annex I.

7 Mpdifications

Any modification of the hand tools shall require the type tests to be repeated, in whol¢ or in
part (if the degree of modification so justifies), as well{as a change in hand tool refgrence
literatgire.
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Annex A
(informative)

Description and examples for insulated, hybrid and insulating hand tools

INSULATED HAND TOOLS
Conductive N /Condu.ctive (niqoar;grig'cllve
material L~ material
® STt Tnsulati
. nsulating nsulating
Insulating e material mau:&
material 2\,
\ Q
g Q
N
N
austive materal
HYBRID HAND TOOLS Exposed ¢ ctive material lnsert\rsulating mkhterial
Insulating Exposed conductive
material material insert
Non accessible 5\0
conductive material Q)
insert InsulatiTg
tori
Insulating materlal& materia
Insulatlng material ~
Exposed conductive
material insert
§\‘
O
\
INSULATING HA I.S
Insulating
material

Insulatm

materlal
Non accessible
conductive material
insert
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Annex B
(informative)

Mechanical strength of insulating and hybrid hand tools

Context

2018

Hand tools complying with ISO standards are often tested with test loads far beyond loads
that can really be applied by hand. Among the reasons for this are

e tha

e thd
wif

For live working, the workers have to have a much better training level and the applicati
hand tools are very well defined. The following informative proposals are basled on
loads that can be applied by hand only and under regular conditions,

some

Insulafing and hybrid hand tools specially designed for live working applications may

lower
withod

B.2

To check the ability of insulating and hybrid_h@nd tools to withstand the expected ma

workld
test
ISO s

For thpse tests the IEC climatic conditions and tolerances of 5.1 apply.

If insu
with th
these

t the application of these universal hand tools is not always known in detail, and

hout failing and endangering the user.

stress resistance than insulated hand tools, if they withstand the expected wor
t failing due to permanent deformation or breaking.

General

ads specified in Clauses B.3 to B.6, tésts should be carried out in accordance w
rocedures defined in ISO standards for similar insulated hand tools. If
andards do not exist, tests may bé specified by the manufacturer or by the cus

ating hand tools are equipped with devices that limit the workloads that can be 9
em, for example overload slipping clutches, these limiting devices are activated
tools reach the testdoads specified hereafter.

t such hand tools are required to resist various improper uses that are toybe expected,

pons of

have
loads

imum
th the
such
omer.

pplied
before

B.3 |[Insulating«ahd hybrid screwdrivers
Torqug valueg for insulating and hybrid screwdrivers are given in Table B.1.
Table B.1 — Torque values for insulating
| hubrid i
Blade diameter Test torque
mm N-m
More than 8,0 10
6,5t07,9 8,0
5,510 6,4 5,5
4,5t0 5,4 4,5
4,0to 4,4 2,5
3,5t03,9 1,3
3,0to0 3,4 0,7
2,5t02,9 0,4
Up to 2,4 0,3
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B.4 Insulating and hybrid-wrenches spanners and ratchets
Wrenches Spanners and ratchets: maximum hand force = 500 N.

The force is applied 35 mm away from the outer extremities of the handles right angled to the
axle of the work piece to be turned.

B.5 |Insulating and hybrid T--wrenches spanners

T-wrenches spanners: maximum hand force = 250 N.

The fdrce is applied simultaneously on both handles in opposite directions, 35 mm_ awaly from
the outer extremities of the handles right angled to the axle of the work piece to bedturngd.

B.6 |Insulating and hybrid pliers and cable shears
A hang load test in accordance with ISO 5744 should be carried out with a load of 500 N.

The lgad is applied 35 mm away from the outer extremities/of-the handles squeezing the
handlgs.

A tors|on test in accordance with ISO 5744 should be egarried out for gripping pliers with a flat
nose. [The force for clamping is 350 N, applied 35 min away from the outer extremities [of the
handl¢. The torque applied is 4 N-m. The maximum. permissible twist angle at this torgue is
20°.
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Annex C
(normative)

Suitable for live working; double triangle
(IEC 60417-5216:2002-10)

[ ]
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D.1

Annex D
(informative)

Recommendation for use and in-service care

General

Annex D is for guidance only concerning the maintenance, inspection, retest and use of hand
tools after purchase.

D.2

syl
the in

Storage

ted-or-insulating Hand tools should be properly stored to minimize the rigk(of dam

separated from other tools to avoid mechanical damage or confusion, Furthermore,

hand
pipes)

D.3

Each {

If ther
subjeq

D.4

Accor
betwe

D.5

An an
suitab

regulation or by, customer specifications or in the case of doubt after visual examinatig

dielec
5.5.4.

ools should be-prevented protected from excessive heat (for example heating or
as well as UV radiation.

Inspection before use
ime before use, each hand tool should be visually ihspected by the user.

e is any doubt concerning the safety of the. hand tool, it should either be scrap
ted to examination by a competent personand retested, if necessary.

Temperature

ling to their capability, hand toofs should be used only in areas having temper
en —20 °C and +70 °C and, fortools marked “C”, between —40 °C and +70 °C.

Periodic examination and electrical retesting

hual visual examination by a suitably trained person is recommended to determi

ric test inG.5.3.2 for insulated hand tools, 5.5.3.3 for hybrid hand tools and the
for instiating hand tools should be performed.

age to

Eulation due to storage or transportation. These hand tools should bg stored generally

these
steam

ped or

atures

he the

lity of the hand’/tool for further service. If an electrical retest is required by national

n, the
fest in
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Annex E
(normative)

General type test procedure

See Table E.1.
Table E.1 — Sequential order for performing type tests @
Sequential .
order? Type test Subclause Requirements
1 Visual check 5.2 4.1.1, 4424,
4.1,6y4.4.1.2,
4,4.3.2,4.4.2.4,
443
1 Dimensional check 5.3 4.1.4,4.4
2 Impact test 5.4.1 4.2.1and 4.2.2
— at ambient temperature (for all hand tools) 5.4.1.2
3 Impact test 54.1
— at low temperature (all hand tools except category “C”) 5.41.3

— at extremely low temperature (hand tools of category “CZ)\ (5.4.1.4

4 Dielectric testing (insulated or hybrid hand tools) 5.5.1,5.5.2and [4.2.1
5.5.3.1
4 Dielectric testing (insulating hand tools) 5.5.1,56.5.2and |(4.21
5.5.4.1
5 Indentation test (insulated hand tools) 5.6.1 4.2.1and 4.2.2
6 Test for adhesion of the insulating material coating (insulated |5.7.1 and 5.7.2 4.2.1 and 4.2.2

hand tools)
— test on the working head (5.7:241)

— test on the insulation of thevshaft of screwdrivers (5.7.2.2)

— test of the insulation.ef-the entire hand tool (5.7.2.3) 5.7.21 4.1.5
7 Test of adhesion of,exposed conductive parts at the working |5.8.1 4.3
head of hybrid h&nd tools
8 Mechanical tests 5.9
— test of\instlating covers of conductive adjusting or 5.9.1.1 4.1.5
switehing elements
— (performance under load (insulated hand tools) 5.9.2.1 4.1.2
=, performance under load (insulating or hybrid hand tools) 5.9.31 4.1.2
— tweezers 5.9.4 4.1.2
— retaining force test 5.9.5 4.4.1.1
9 Durability of marking 5.10 4.1.4
10 Flame retardancy test 511.1 4.2.1

2  Type tests with the same sequential number can be performed in the more convenient order.
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Annex F
(normative)

Examples of calculation of the-unwinded total linear length
of-ceating insulation and acceptable leakage current (see 5.5.3.1.1)

Designations

Unwinded Total linear

Limits of acceptable

length of-coating leakage current
insulation
L Iw=5L
[ a ; Enqgineers’ wranch L =4
| ‘ spanner single head
*@ Example: 5L=1
L=a=020m Iy, = 1mA
=
IEC
‘(L) All-purpose pliers L=a,+ay=2a,
Example: 5L=14
o
E a;=a,= 0,14 m rounded to
@) L=0,28m 1M=2mA
IEC
41 N Socket-wrench L=dpda,
D spanner, single head
Example: 5L=2
s é a,=0,30m
£¢ a,=0,10m
L=0,40m 1M=2mA
Speed brace L=a+a, +az+2a,
Example: 5L =5,50
a,=0,30 m
a,=0,15m rounded to
az;=0,15m
a, = 0,25 m
L=1,10m 1M=6mA
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Annex G
(normative)
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Classification of defects and tests to be allocated

Annex G was developed to address the type of defects of a manufactured hand tool (critical,
major or minor) in a consistent manner (see IEC 61318). For each requirement identified in
Table G.1, both the type of defect and the associated test are specified.

Table G.1 - Classification of defects and associated requirements and tests

. Type of defects L
Requirements — - Tests
Critical | Major Minor
Gener3l (4.1)
4.1.1 General integrity X 52,5B
4.1.2 Performance under load
— Insulated hand tools X 5.9.2.3
— Insulating or hybrid hand tools X 5.9.3.9
— Tweezers X 5.9.4
4.1.4 Marking
— Correctness X 52,5
— Durability X 5.10
4.1.5 Separating of covers X 5.9.1.4
4.1.6 Instructions for use X 5.2
Generdl requirements concerning insulating materials (4.2)
4.2.1 Resistance to electrical stress 5.5
— Insulated hand tools X 5.5.3.9
— Hybrid hand tools X 5.5.3.3
— Insulating hand tools X 5.5.4.4
4.2.1 apd |Resistance to mechanical stress
4.2.2 — Impact resistance X 5.4.2
— Insulated hand tools — resistance to indentation X 5.6.2
4.3 — Insulated hand tools — adhesion of the insulating materials X 5.7.3
— Hybrid hand tools — adh€ésion of conductive parts X 5.8.2
4.21 Flame retardancy X 5.11.2
Additignal requirements—\Hand tools capable of being assembled (4.4.1)
4.41.1 Retaining devices X 5.9.5
4.41.2 Insulation.design X 5.2
Hand\tools capable of being assembled with square drives
4.4.1.3|1 |7General requirements X 5.3
4.4.1.3|2 <4~ nterchangeability of components made by different X 5.2, 5.,
manufacturers 5.9.5
4.4.1.3.2 |- Instructions for use X 5.2
Additional requirements — Screwdrivers (4.4.2)
4.4.2.1 Un-insulated areas X 5.3
4.4.2.2 Shape of shaft insulation X
4.4.2.3 Bit screwdrivers X 5.2,5.3
4424 Screwdrivers with screw retaining devices X
Additional requirements —\Alrenches Spanner — un-insulated areas X 5.2
(4.4.3)
Additional requirements — Adjustable-wrenches spanner (4.4.4) X 5.2,5.3
Additional requirements — Pliers, strippers, cable scissors, cable- X 5.2,5.3
cutting hand tools (4.4.5)
Additional requirements — Scissors (4.4.6) X 52,53
Additional requirements — Knives (4.4.7) X 5.3
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Requirements

Type of defects

Critical

Major

Minor

Tests

Additional requirements — Tweezers (4.4.8)

X

52,53
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Annex H
(informative)

Rationale for the ¢

lassification of defects

IEC 60900:2018 RLV © IEC 2018

Annex H provides the rationale for the classification of defects specified in Annex G. For
brand new hand tools, Table H.1 presents the justification for the type of defect associated
with a lack of compliance with each of the requirements included in this document. This
analysis takes into consideration that the hand tools are used by skilled persons and in
accordance with safe methods of work.

Table H.1 - Justificatio

3

n for the type of defect

to a hazardous situation.

A\
Requirement Justification for the asso%&
defect specified in Anne\
" Q

Critichl defects ’(1/

Generpl integrity Electrical hazard in the case fects (for exan]ple
lack of insulating material ificant inclusions In the
insulation coating). Q)Q

Separhpting of covers In case of separatio covers this will result in §n
electrical hazard @ e user.

\\v
Resisflance to electrical stress The good diel%{[ic performance of the insulating
_  Inbulated hand tools material guarantees the protection of the worker
. during e use of the hand tools. Lack of dielec}ric
—  Hybrid hand tools propejti akes the hand tool an electrical hazgrd for
— Inpulating hand tools the worker.
\\‘

Insulafion design for hand tools capable of being S@ration of parts during use of a hand tool ma

assenjbled 72 ult in electrical hazards for the user.

Instrugtions for use for hand tools capable of being %‘ If no information or wrong information is provided,

assenlbled with square drives incorrect assembly may result, leading to hazardpus

;\Q) conditions for the user.

Additipnal requirements — Screwdrivers (4.@)\\ Electrical hazard for the user.

— Up-insulated areas \{~

- Shape of shaft insulation ~\Q

—  Bif screwdrivers C)

— Sg¢rewdrivers with screw rw’ming devices

Additipnal requirements — @‘ner — un-insulated A too wide un-insulated area can increase electrical

areas|(4.4.3) (') hazards to the user.

Additipnal requirem@.\L Adjustable spanner (4.4.4) A too wide un-insulated area can increase electrical
hazards to the user. The absence of guard can Idad to

O a hazardous situation.
AN
Additipnal irements — Pliers, strippers, cable A too wide un-insulated area can increase electrical
scissqrs -cutting hand tools (4.4.5) hazards to the user. The absence of a guard can|lead
\ to a hazardous situation.

Additional requirements — Scissors (4.4.6) A too wide un-insulated area can increase electrical
hazards to the user. The absence of a guard can lead
to a hazardous situation.

Additional requirements — Knives (4.4.7) A too wide un-insulated area can increase electrical
hazards to the user. The absence of a guard can lead
to a hazardous situation.

Additional requirements — Tweezers (4.4.8) A too wide un-insulated area can increase electrical
hazards to the user. The absence of a guard can lead
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Requirement

Justification for the associated
defect specified in Annex G

Major defects

Performance under load

The deformation or breaking of the hand tools under
load makes them unusable.

Resistance to mechanical stress

Insulated hand tools — adhesion of the insulating
materials

Hybrid hand tools — adhesion of conductive parts

Defect is likely to be detected by the user — the worker
will stop using the hand tool.

For hand tools capable of being assembled with
square drives

Defect is likely to be detected by the user — the worker

G

In
di

bneral requirements

erchangeability of components made by
ferent suppliers

will stop using the hand tool.

&

Resisfance to mechanical stress Defect is likely to be detected by the ;\% during|the
— In{pact resistance visual inspection before use — the @ker will notjuse
) ) ) the hand tool. A
— Inpulated hand tools — resistance to indentation A
i N

Minor|defects AO)

Flamel retardancy The effect of flames on@BIated tools already rgsults
from an accident at k (electric arc) and is not|a
normal working c fon of live working.

The flame reta&a cy of insulating materials is ofly to
minimize tpe &ffects of otherwise created hazardp.

Correg¢tness of marking Wrong_i ation will not result in a hazardous
situat‘@ r the user.

Durabjlity of marking /-%sﬁg as the worker can read the marking, the hand
toels can be used.

Instrugtions for use (availability) 5&* ithout information the skilled worker can use the

Y hand tools.
>

Retairling devices for tools capable of being ’\Q) In case of separation of the assembly, the worke[ can

assenlbled AA use it again after being re-assembled.

\U
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LIVE WORKING - HAND TOOLS FOR USE UP
TO 1000V AC AND 1500V DC

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all jhational electrotechnical committees (IEC National Committees). The object of IEC is to, promote
intefnational co-operation on all questions concerning standardization in the electrical and electronic-figlds. To
this|end and in addition to other activities, IEC publishes International Standards, Technical Specifigations,
Tecpnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred, to ds “IEC
Pubjication(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 arjd 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 determ|ned by
agrg¢ement between the two organizations.

2) The|formal decisions or agreements of IEC on technical matters express, as neatlyyas possible, an interpational
congensus of opinion on the relevant subjects since each technical committee has representation {from all
intefested IEC National Committees.

3) 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 contenf of IEC
Pubjications is accurate, IEC cannot be held responsible for the ‘way in which they are used or for any
misinterpretation by any end user.

4) In drder to promote international uniformity, IEC National €ommittees undertake to apply IEC Publ|cations
trangparently to the maximum extent possible in their national and regional publications. Any divérgence
between any IEC Publication and the corresponding natienal or regional publication shall be clearly indigated in
the |atter.

5) IEC]itself does not provide any attestation of conformity. Independent certification bodies provide cofpformity
asséssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible [for any
ser\ices carried out by independent certification,bodies.

6) All dsers should ensure that they have the latest edition of this publication.

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

8) Attgntion is drawn to the-Normative references cited in this publication. Use of the referenced publications is
indigpensable for the cercect application of this publication.

9) Attgntion is drawn tg the possibility that some of the elements of this IEC Publication may be the supject of
patgnt rights. IEG,shall not be held responsible for identifying any or all such patent rights.

Interngtional“Standard |IEC 60900 has been prepared by IEC technical committee 78: Live
workirg.

This fourth edition cancels and replaces the third edition, published in 2012, This edition
constitutes a technical revision.

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

a) addition of a third category of tools has been added, namely hybrid hand tools;

b) introduction of a new informative Annex A on examples of insulated, insulating and hybrid
hand tools.
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The text of this standard is based on the following documents:

FDIS Report on voting
78/1221/FDIS 78/1229/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.

Termgdefmed In Clause 3 are given In rialic print tnrougnout tnis aocument.

The committee has decided that the contents of this document will remain unchanged until the
stabilify date indicated on the IEC website under "http://webstore.iec.ch" in the data reldted to
the specific document. At this date, the document will be
e re¢onfirmed,

° wilhdrawn,

e replaced by a revised edition, or

e anjended.

The contents of the corrigenda of January 2019 and May<{2020 have been included in this copy.

IMPORTANT - The 'colour inside' logo on/the cover page of this publication indi¢ates
that | it contains colours which are considered to be useful for the cofrect
unddrstanding of its contents. Users:'should therefore print this document using a
colour printer.
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INTRODUCTION

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

The products covered by this document may have an impact on the environment during some
or all stages of its life cycle. These impacts can range from slight to significant, be of short-
term or long-term duration, and occur at the global, regional or local level.

This document does not include requirements and test provisions for the manufacturers of the
products, or recommendations to the users of the products for environmental improvement.
Howeier, all parties intervening in their design, manufacture, packaging, distribution, use,
maintg¢nance, repair, reuse, recovery and disposal are invited to take accoynt of
environmental considerations.
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LIVE WORKING - HAND TOOLS FOR USE UP
TO 1000 VAC AND 1500V DC

1 Scope

This document is applicable to insulated, insulating and hybrid hand tools used for working

live or

close to live parts at nominal voltages up to 1 000 V AC and 1 500 V DC.

The p
of the
work g

2 N

The fq
conter
cited §
any ar

IEC 6

IEC 6
insula

oducts designed and manufactured according to this document contribute to the
users provided they are used by skilled persons, in accordance with safesmeth
nd the instructions for use (where appropriate).

brmative references

llowing documents are referred to in the text in such a way\that some or all
t constitutes requirements of this document. For datedreferences, only the
pplies. For undated references, the latest edition of the refefrenced document (ing
hendments) applies.

060-1, High-voltage test techniques — Part 1: Geheral definitions and test require

212, Standard conditions for use prior to~and during the testing of solid elg
ting materials

safety
bds of

their
dition
luding

ments

ctrical

IEC 60417, Graphical symbols for use .oh equipment (available at: http://www.graphical-

symbg

IEC 6

Is.info/equipment)

318, Live working — Conformity assessment applicable to tools, devices and equipment

IEC 61477, Live working — Mihimum requirements for the utilization of tools, devicgs and
equipment

ISO 1174-1, Assembly xools for screw and nuts — Driving squares — Part 1: Driving squares for
hand $ocket tools

ISO 9654, Pliers and nippers for electronics — Single-purpose nippers — Cutting nippers

ISO 9655,/Pliers and nippers for electronics — Single-purpose pliers — Pliers for gripping and
manipulating

ISO 9656, Pliers and nippers for electronics — Test methods

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

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61318 and the

followi

ng apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:
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o |EC Electropedia: available at http://www.electropedia.org/

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

NOTE The definitions of general terms used in this document are given in IEC 60050 or in special definitions
given in IEC 60743.

3.1
hand tool
hand held tool

Note 1 to entry: Hand tools may be insulated hand tools, insulating hand tools or hybrid hand tools (see Annex A).

Note 2 {o entry: Hand tools are normally tools such as screwdrivers, pliers, spanners or Knives.

Note 3 o entry: Hand tools are designed to provide protection to the worker against electric shock.

[SOURCE: IEC 60050-651:2014, 651-21-19, modified — Note 1 to entry has been modified to
refer tp Annex A.]

3.1.1
hybrid hand tool
hand fool made from insulating material(s) with exposed conductive‘parts at the working|head

Note 1 jo entry: Hybrid hand tools may have some non-exposed conductive parts used for reinforcement.

[SOURCE: IEC 60050-651:2014, 651-21-22]

3.1.2
insulgted hand tool
hand ool made of conductive material(s), fully 0% partially covered by insulating materiall(s)

[SOURCE: IEC 60050-651:2014, 651-21-20]

3.1.3
insuldting hand tool
hand jool made totally or essentially from insulating material(s) except for inserts madg¢ from
conduptive material(s) used forreinforcement, but with no exposed conductive parts

[SOURCE: IEC 60050-651: 2014, 651-21-21,]

3.2
workihg head
part of the toolhead that is limited to the working surface and the contact area

Note 1 joventry: See Figures 5 and 7.

4 Requirements

4.1 General requirements
4.1.1 Safety

Insulated, insulating and hybrid hand tools shall be manufactured and dimensioned in such a
way that they protect the user from electric shock.

NOTE 1 |Insulating hand tools minimize the risk of short-circuits between two parts at different potentials.

NOTE 2 Hybrid hand tools reduce the risk of short-circuits between two parts at different potentials.


http://www.electropedia.org/
http://www.iso.org/obp
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NOTE 3 Insulated hand tools, completely covered by insulating material, except the conductive part of the
working surface, reduce the risk of short-circuits between two parts at different potentials.

The following requirements have been prepared in order that the hand tools covered by this
document are designed and manufactured to contribute to the safety of the users, provided
they are used by persons skilled for live working, in accordance with safe methods of work
and the instructions for use (where appropriate).

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
manufgctorer—or—the——cuoustomer—({for—exampte—=anatiomat—standard)—The—mechanical
speciflcations for the working parts of the hand tools shall be retained even after application
of an insulating layer.

Insulafing and hybrid hand tools specially designed for live working may have lower [stress
resistgnce than insulated hand tools, but they shall withstand the expected workloads without
failing| due to remaining deformation or breaking. These hand tools can be equippefl with
devicgs that limit the workloads that can be applied with them, foryexample by ovgrload
slippirlg clutches (see also Annex B).

4.1.3 Multiple-ended hand tools

Multiple-ended hand tools, such as box spanner, keys for hexagonal socket screws, dpuble-
ended| socket-spanner, double-head open-end spannér;“etc., are not allowed for insulated
hand tools but are allowed for insulating or hybrid hand tools if the design assures tha{ there
is no gonductive connection between two of the working heads.

4.1.4 Marking

The marking shall be clearly identifiable>by persons with normal or corrected sight Without
further magnification.

Each |hand tool and/or tool component shall be legibly and permanently marked with the
follow{ng items of marking:
e on|the insulating material or on the metal part:
— | marking of the-origin (manufacturer’s name or trade mark);
e on|the insulating.material:
— | model/type reference;
— | yearsof*manufacture (at least the last two digits of the year);
— | symbol |IEC 60417-5216:2002-10 - Suitable for live working; double triangle

(anan Annay ().
\NSASA-IE A RIEA =7 un— g K

NOTE For the symbol, the exact ratio of the height of the figure to the base of the triangle is
1,43:1. For the purpose of convenience, this ratio can be between the values of 1,4 and 1,5.

— indication 1 000 V (i.e. the electrical working limit for alternating current), immediately
adjacent to the double triangle symbol (see Figure 1 for an example);
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1000V

IEC

Figure 1 — Marking of the electrical working limit adjacent to
the double triangle symbol (IEC 60417-5216:2002-10)

— | number of the relevant IEC standard immediately adjacent to, the’ double tniangle
symbol (IEC 60900);
— | for hand tools designed for use at extremely low temperature:(Jetter “C” (see 4.2.2);

— | additional marking for hand tools capable of being assémbled and designed|to be
interchangeable between different manufacturers (see 4.4.1.3.2);

— | additional marking where specified by the customer (for example ownership mark).

The hand tools shall bear no voltage marking apart from those described above.

NOTE |For example, the indication of test voltage may lead“to the assumption that the hand tool is suitpble for
work at|that voltage.

Other| characteristics or information not needed at the work location, like the ye¢ar of
publicption of the standard and the type ofthand tool, shall be associated to the produgt item
by other means, such as coded infarmation (bar codes, microchips, etc.), or shgll be
assocjated to its packaging.

The double triangle symbol shall be at least 3 mm high; the letter and the figures pf the
electrical working limit shall be-at least 2 mm high (see Figure 1).

4.1.5 Separating of covers

If hanld tools haveconductive elements (for example: torque adjusting screws, opgrating
directipn switchés; etc.) which are insulated with covers of insulating materials, these ¢overs
shall pbe securely fastened, so that they do not become separated during normal use
(see §.9.1)-

4.1.6 —instruetionsfor-correctadjustment-and-assembly

Where the manufacturer deems that instructions are necessary for correct adjustment or
assembly, then the manufacturer shall provide these in accordance with the general
provisions given in IEC 61477 (see also Annex D).

4.2 Requirements concerning insulating materials
421 General

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.
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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 handhold and prevent
unintentional hand slipping. The handle and guard dimensions given in different figures are
applicable to all types of hand tools in order to define the handling zone.

4.2.2 Thermal stability

The service ability of the hand tools shall not be impaired within the temperature range —-20 °C
to +70 °C.

The insulating material applied on hand tools shall adhere securely to the conductive part
from 420 °C to +70 °C.

Hand |tools intended for use at extremely low temperatures (down to~~40 °C) shpll be
designated “Category °C” and shall be designed for this purpose.

4.3 |Requirement concerning exposed conductive parts of hybridtools

Exposled conductive parts shall be securely fastened, so that they do not become sepgrated
during| normal use (see 5.8).

4.4 |Additional requirements
4.41 Hand tools capable of being assembled
4.4.1. Retaining devices for hand tools capable of being assembled

Hand |tools capable of being assembled.shall have suitable retaining devices to pfevent
unintentional separation of the assemblys The retaining forces shall be tested according to
5.9.5.

4.41.2 Insulation design for hand tools capable of being assembled

In the|case of connecting parts” of hand tools capable of being assembled, the insulation shall
be applied in such a manner that if any part becomes detached during use by exceedipg the
retaining forces according to 5.9.5, no conductive part, which may still be live, can be
inadvgrtently touched or cause a disruptive discharge.

4.41.3 Handtools capable of being assembled with square drives

4.4.1.3.1 General

are drives she 2\E are drivels and
square sockets in accordance with ISO 1174-1 (for separating forces, see 5.9.5.2). To ensure
compatibility of insulation between different manufacturers, these hand tools shall be
designed with overlapping elements described in Figure 2. Their dimensions and tolerances
shall be in accordance with Table 1.
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Figlure 2 — Description of the insulating overlapping element and different assenbly
configurations for hand tools capable of being assembled with square drives|

Table 1 — Dimensions and tolerances of the insulating overlapping element

Dimensions in millimetres

Non;ifntar:esize /, min. I, 2 Iy 105 i 9 dy % dy %5 d, 5175
square drive
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, 1y, 1y, dy, dy, dy @and d, are described in Figure 2
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4.4.1.3.2 Interchangeability of components made by different manufacturers

Hand tools capable of being assembled and designed to be interchangeable between different
manufacturers shall be specifically marked as such.

The marking symbol and the dimensions are given in Figure 3. The dimension H shall be
greater than or equal to 5 mm.

Dimensions in millimetres

03H 0,3H 0,3H

0,6 H

0,125 H

0,125 H
o
)
a
=
(

IEC

Figure 3 — Marking symbol for hand tools capable of being assembled and designgd to
be interchangeable between different manufacturers (IEC 60417-6168:2012-07)

The rgliable function of locking systems used for these hand tools shall be tested by agplying
a separation test in accordance with 5.9.5 with a corresponding dummy.

For th|s kind of hand tools, instructions for correct assembly are mandatory. The manufdcturer
shall include the following information: “To assure that the complete assembly of insjulated
hand fool components from different manufacturers will withstand separating forces thiat are
expecfed during the_intended use, prior to the use of any assembly the user shall assyre, by
pulling by hand_ nva separating direction, that the retaining devices of all used elements are
working efficiently”.

4.4.2 Screwdrivers

4.4.2.1 Un-insulated areas

For insulated or hybrid screwdrivers, an un-insulated conductive area having a maximum
length of 18 mm is permissible on the working head (see Figure 4).
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Dimensions in millimetres

Vi ‘ /“ / Vi ’ /a /

<18 30 <18 30

IEC

Key
a congluctive part
b insdlation

W working head

Figure 4 — lllustration of insulation.of a typical screwdriver

4.4.2.2 Shape of shaft insulation

The shaft insulation of insulated screwdrivers shall be bonded to the handle.

The opter diameter of the insulationJof insulated and hybrid screwdrivers, over a length of
30 mn, in area "W" of Figure 4, shall not exceed by more than 2 mm the width of the shaft at
the tig or the width of the tip,~whatever is the larger dimension. This area may be pargllel or
tapergd towards the tip.

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

4.4.2.3 Screwdrivers with exchangeable working heads

Insulated or_hybrid screwdrivers with exchangeable working heads are regarded as hand tools
capable of being assembled. They shall meet the relevant requirements. The outer digmeter
of the|instlation may exceed the dimensions of 4.4.2.2.

4.4.2.4 Screwdrivers with screw retaining devices

If an insulated or hybrid screwdriver has a screw retaining device, the screwdriver itself shall
meet the requirements of this document. The outer diameter of the retaining device may
exceed the dimensions of 4.4.2.2. The retaining device shall be made from insulating
material.

4.4.3 Spanners — un-insulated areas

The following un-insulated areas on the working head of insulated and hybrid spanners are
permissible (see Figure 5):

e single headed spanner: the working surface;
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TE At the request of the customer, the un-insulated area can be extended to the working head.

g spanner, socket-spanner, T spanner: the working surface and the contact area.

Key
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a
b insy

(9]

wor

o
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W  wor

4.4.4

The in
the wq
head

slippin

the guards, see Figure(6:

In the

than the working¢surface at the head, a guard shall be applied.

;|

IEC

juctive part
lation

ing surface
act area

ing head

Figure 5 — lllustration of.insulation of typical spanners

Adjustable spanners

sulation of insulated adjustable spanners shall be applied as far as possible to
rking head. The un-insulated area may be extended to the working head. If the w
remains un-insulated, a“guard shall be applied so that the hand is prevented
g towards the uncovered conductive parts of the head. For the minimum dimensi

case of hybrid adjustable spanners where there are more uncovered conductive

wards
orking

from
pns of

parts
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Dimensions in millimetres

U N

Figure 6 — Insulated orchybrid adjustable spanner

IEC

4.4.5 Pliers, strippers, cable scissors, cable-cutting hand tools

The hpndle insulation of such insulated or hybrid hand tools shall have a guard so that the
hand |is prevented from slipping towards the uncovered conductive parts of the| head
(see Higure 7 as an example).
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IEC
Key
a congluctive part
b working surface
¢ insdlation

d confact area

W  working head

Figure 7 — lllustration of insulation of typical pliers

The height of the guard shall-be sufficient to prevent the slipping of the fingers towarfls the
uncovgred conductive parts.during the work.

For pliers, the minimum) dimensions of the guard shall be (see Figures 8, 9 and 10 [as an
example):

e 10[mm on the teft and on the right of the pliers held on a flat surface;

e 5 mm onsthe upper and lower part of the pliers held on a flat surface.

The minimum insulated distance between the inner edge of each guard and any non-insulated
parts shall be T2 mm (see Figures 8, 9, 10 and TT). The insulation portion in front of the guard
shall extend as far as possible towards the working head.
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_I_

Dimensions in millimetres

Figure 8 — Insulation of pliers

>10 >
\_/ IEC

In the|case of a slip joint, a guard of 5 mm shall be provided for the inner part of the hgndles.

Refer o Figure 9 for further dimensioning.

Dimensions in mil

imetres

Figure 9 — Insulation of multiple slip joint pliers

IEC

Where there is a functional surface below the joint, an inner guard shall be provided (as used

with multiple slip joint pliers). See Figure 10.
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Dimensions in millimetres

_/
Figure 10 — Insulation of pliers with a functional area below the joint
Wherg the handles of the hand tools are longer than 400 mm, a guard is not required.

In the|case of insulated pliers and-nippers for electronics, the dimensions of the guard shall
be at l|east:

e 5 1mm on left and right ‘of the pliers held on a flat surface;
e 3 1hm on the upper'part and the lower part of the pliers held on a flat surface.
The nmlinimum insulated distance between the inner edge of the guard and the non-insjulated

part shall be A2 mm. The insulation portion in front of the guard shall extend as far as
possiljle towards the working head (see Figure 11).

Insulatedpliers and nippers for electronics shall be in accordance with ISO 965p and
ISO 9657 and, where relevant, with ISO 9654 or ISO 9655
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Dimensions in millimetres

>5
>3 23
U IEC
Figure 11 — lllustration of insulation of pliers.and nippers for electronics
4.4.6 | Scissors
A typical insulation of insulated scissors is shown in Figure 12.

The s

hackles of the scissors shall have the design presented in Figure 12a or the
presenmted in Figure 12b.

The mlaximum length of the up~ihsulated parts of scissors shall not exceed 100 mm.

The in
head.
requir

pd.

sulation portion indront of the guard shall extend as far as possible towards the w
If the insulated_length in front of the shackle is less than 50 mm, at least one gu

fesign

orking
ard is
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Dimensions in millimetres

Figure 12a

IEC

Figure 12b

Figure 12 — Insulation of scissors

4.4.7 Knives

Figure 13 shows an example for the application of the insulation of insulated or hybrid knives.
The dimensions of insulated or hybrid knives shall be in accordance with Figure 13.
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Dimensions in millimetres

>100

y \ IEC

Key

insylation

T o

guard

(9]

cutt|ng blade (not insulated)

d distance between the inner edge of the guard and the non-instlated part

Figure 13 — Insulation of knives

4.4.8 Tweezers

The tdtal length / of tweezers shall be 13@mm minimum and 200 mm maximum. The length of
the handles g shall be 80 mm minimum~(see Figure 14).

Both handles of the tweezers shall have a guard towards the working head. The guard shall
not bg movable. Its height #2(and width 5 shall be sufficient (5 mm minimum) to prevept any
slippirlg of the fingers during, the work towards the un-insulated length u of the working|head.
On both handles, the insulated or insulating length e between the guard and the working head
shall e 12 mm minimum/and 35 mm maximum (see Figure 14).

The up-insulatedjlength u of the working head shall not exceed 20 mm (see Figure 14).

In the|case of tweezers with a metallic working head, the metallic part shall have a mipimum
hardngss, 0’35 HRC at least from the working head up to the handles.
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tota| length of the tweezers
lendth of the handle (grip)
width of the guard

= o 0

height of the guard
e insylated or insulating part of the hafdle between the guard and the working head

u working head (insulated or not)

Figure 14="Example of insulation of the handles of tweezers

5 Tests

5.1 General

This dogédment provides testing provisions to demonstrate compliance of the product Jto the
requir.,mcnto of-Ctatse4—These tcotilly pluv;c;unc are pl;lllal;:y intended—tobeused—=a type
tests for validation of the design input. Where relevant, alternative means (calculation,
examination, tests, etc.) are specified within the test subclauses for the purpose of hand tools
having completed the production phase.

The type tests specified in 5.2 to 5.11 shall be carried out on at least three hand tools of the
same design and in the sequence specified in Annex E.

Should a hand tool fail any part of the type test, the type test shall be repeated on at least six
further hand tools of the same design. Should any one of these six hand tools fail any part of
the type test, the whole test shall be regarded as having been failed.

All hand tools that have failed the type test shall be either destroyed or rendered unsuitable
for use in live working.
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Unless otherwise stated, the type tests shall be carried out after a minimum storage time of
16 h under IEC climatic conditions, 23 °C +5 °C, relative humidity 45 % to 75 %
(see IEC 60212, "standard ambient").

Unless otherwise stated, tolerances of +5 % from any type test values required are
permissible.

5.2 Visual check

The hand tool (in particular the insulation) shall be visually checked and shall be free from
external defects.

The n]arking shall be checked for legibility and completeness in accordance with 4.1.4:

The cpmpliance with the relevant complementary requirements of the following subclauses
shall he checked by visual inspection:

e supclause 4.4.1.2, in the case of connecting parts of hand tools’ capable of[being
asgembled,;

e supclause 4.4.1.3.2 for instructions for use in the case of hand tools capable of|being
asgembled and designed to be interchangeable between different manufacturers;

e supclause 4.4.2.4 for the type of material of the screw retaining devices of screwdrivgrs;

e supclause 4.4.3 for un-insulated areas of spanners.
5.3 |Dimensional check

The dimensional requirements of 4.4 shall be checked. The dimensions of certain elemgnts of
marking shall be checked according to 4.1.4.

5.4 |Impact tests
5.4.1 Type test
5.4.1. General

The tgst shall be carried out according to one of the two methods shown in Figures 15 and 16.
In casp of doubt, method *B” applies (see Figure 16).

In the|case of hand-tools capable of being assembled, the tool components shall be tested
separately.

The hammer‘used in the apparatus of Figure 15 and the hammer and intermediate piecg used
in thg‘rapparatus of Figure 16 shall be made of steel with hardness between 20 HRLC and
46 HRE-

At least three points of the insulating material or insulating layer shall be selected as testing
points, these being points which could be damaged when the hand tool drops on a flat
surface.

The test shall be considered as passed if the insulating material shows no breaks, peeling, or
cracks. Any other visible or non-visible defects caused by the impact tests will be verified by
the dielectric tests in 5.5.
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Figure 15 — Example of test arrangement for the impact test — Method A
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Figure 16 — Example of test arrangement for the impact test - Method B

5.4.1.2 Ambient temperature impact test

The hand tool shall be tested at the ambient temperature, 23 °C + 5 °C, of the test room.

The height of fall # of the hammer shall be determined as a function of its weight P, so that
the energy W of impact on the hand tool to be tested shall be equal to that of this tool falling
on a hard surface from a height of 2 m:
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where

H is the height of fall of the hammer, in metres;

F is the weight of the hand tool tested, in newtons;
P is the weight of the hammer, in newtons.

5.4.1.3 Low temperature impact test

Hand for 2 h
at —28 °C + 3 °C. The impact test shall start 120 s after removal from the cooling chgmber.
The ambient temperature of the test room shall be 23 °C + 5 °C.

The height of fall H of the hammer shall be determined as a function of its weight P, 4o that
the energy W of impact on the hand tool to be tested shall be equal to that)of this tool [falling
on a hiard surface from a height of 0,6 m:

w 06xF
P

where
H is the height of fall of the hammer, in metres;

F is the weight of the hand tool tested, in newtons;
P is the weight of the hammer, in newtons.

5.4.1.4 Extreme low temperature impact.test

Hand fools of category "C" shall be conditioned in a cooling chamber for 2 h at —-40 °C (3 °C.
The impact test shall be carried out according to 5.4.1.3.

5.4.2 Alternative methods-in cases where hand tools have completed the produg¢tion
phase

For cpnformity evaluation of hand tools having completed the production phas¢, the
manufacturer shall‘prove that he has followed the same documented production procedpure as
per the type testéd-device.

The manufacturer shall document components and procedures that could affect the impact
resistgnce.

In case of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for the type test, applies.

5.5 Dielectric tests
5.5.1 General requirements

For tests to be carried out according to IEC 60060-1, the test voltage shall be increased and
reduced at a uniform rate of approximately 1 000 V/s.

The dielectric testing shall be started at the latest 5 min after conditioning is completed.
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5.5.2

Conditioning (for type test only)

5.5.21 General

Before testing (according to 5.5.3 or 5.5.4), the hand tools shall be conditioned in accordance
with one of the two possibilities described in 5.5.2.2 and 5.5.2.3.

5.5.2.2 Water bath

The hand tools shall be totally immersed in a bath of tap water at room temperature as
specified in 5.1 (23 °C + 5 °C) for 24 h £ 0,5 h. The water shall have a minimum conductivity
of 100 uS/cm. After this conditioning, the hand tools shall be wiped dry and submitted to the

dielec

5.5.2.

ric test.

3 Wet chamber

The Hand tools shall be stored at a relative humidity of (93 £ 2) % at-a)temperat

23 °C
condit

NOTE
saturatg
surface

5.5.3
5.5.3.
5.5.3.

The h
the nqg
The a

Pliers
inner
constr

+ 5 °C for 48 h. Hand tools capable of being assembled shall not be: assembled p
oning.

This humidity conditioning can be obtained by storing the hand tools in_a closed chamber which co
d solution of sodium sulphate decahydrate Na, SO, 10H,0 (Glauber’s salt) having a large €

Dielectric testing of insulated and hybrid hand tools
Type test
A General
and tool shall be immersed in a bath of tap water up to a level of 24 mm + 2 mn

arest non-insulated part. The water<shall have a minimum conductivity of 100 |
ccessible conductive part shall be:above the water level (see Figure 17).

sides of the handles is(2 mm to 3 mm, or the minimum possible by the
uction but not less than"2)mm (see Figure 17).

For hand tools capable-of being assembled and for those tools where the design do

allow
steel |

A test
acces
accorq

festing in a water-bath, the water bath shall be replaced by a bath of nickel sts
alls 3 mm intdiameter (measured with normal industrial tolerances).

voltagelof 10 kV rms at 50 Hz or 60 Hz shall then be continuously applied betwe
sible~conductive parts and the water bath / steel ball bath for a test period of
ing te IEC 60060-1. The current is measured during the test period, either contin

oratt

ire of
rior to

tains a
xposed

 from
S/cm.

and similar hand tools shall betested in such a position that the gap d between the two

tool’s

ps not
inless

en the
3 min
lously

hevend of the period.

For insulated tools this current shall be smaller than 1 mA rms for 200 mm of the insulation.
This corresponds to a maximum value of the leakage current of:

where

[M=5L

I, is the maximum leakage current (in milliamperes rms) rounded to the upper value in
milliamperes;

L is the total linear length (in metres) of insulation rounded to the lower value in centimetres.

NOTE Annex F gives examples of calculation of the total linear length of insulation and the limits of acceptable
leakage current.
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For hybrid tools the current shall be smaller than 0,5 mA rms.

Hand tools capable of being assembled shall be tested in all variations of the assembly that
are specified by the manufacturer. For tools capable of being assembled with square drives,
dummies may be used for the electrical test (see 5.5.3.1.2). Hand tools with retaining devices
shall be tested on both end positions, if applicable.

The test shall be considered as passed if no electrical puncture, sparkover or flashover
occurs during the test period, and if the limits of leakage current are not exceeded.

Dimensions in millimetres

10 kV

|_

Y

Key

confluctiye part

T o

tap water’bath

(¢

insulated or insulating part of the hand tool

U

gap to be maintained between the two inner sides of the legs

A ammeter

Figure 17 — Dielectric testing arrangement for insulated or hybrid hand tools

5.5.3.1.2 Tests of hand tools capable of being assembled with square drives

In the case of hand tools capable of being assembled with square drives (see 4.4.1.3.1), the
tools can be tested in separate parts, if the parts are assembled with dummies described in
Figure 18. The dimensions and tolerances of the dummies shall be in accordance with
Table 2.
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Dimensions in millimetres

Ly
© L2
N
[ y = r A
L4 Y T 7 2
~ 2 IEC EC
Dummy part 1 to be used with Dummy part 2 to be used
female hand tool ends with male hand tool ends
Key

1 congluctive part

2 insylation

Figure 18 — Description of dummies for dielectric tests for-hand tools capable
of being assembled with square drives

Table 2 — Dimensions and tolerances for dummies to‘'be used for dielectric tests

Dimensions in millimetres

Nominal size L, £0,1 L,+0,1 E, 0,05 D, £ 0,05 D, + 0,05 D, + 0,05
9,3 19 16 8,4 11 14,5 165
0 19 16 12,7 16 19,5 2145
1R,5 19 16 16,9 20 23,5 25/5
PO 19 16 25,4 30,5 34,5 35/6
Ly, Ly)Ey, Dy, D, and D, are described(in*Figure 18.

Dummy part 1 shall be~assembled with female tool ends and dummy part 2 with male tool
ends.

On all|single parts-tested with dummies, the dielectric testing on the complete assembly|is not
requirgd.

The tést{shall be considered as passed if no electrical puncture, sparkover or flaghover
occurs auring the testperfod, and i the fimits of feakage current are not eXceeded.

5.5.3.2 Alternative test in cases where insulated hand tools have completed the
production phase

For conformity evaluation of hand tools having completed the production phase, the
manufacturer shall prove that he has followed the same documented manufacturing procedure
as per the test of 5.5.3.1 which shall be performed but:

e conditioning as specified in 5.5.2 is not necessary;

e the period of test shall be 10 s after reaching the specified voltage;

e the distance of the water level (or ball level) from the nearest exposed metal part shall be
24f‘21 mm;


https://iecnorm.com/api/?name=67d95a00c087308f9850f7eab65086ab

-32 - IEC 60900:2018 © IEC 2018

o the leakage current measurement is not carried out.

The manufacturer shall document components and procedures that could affect the dielectric
performance.

In any doubt, a sampling test in accordance with IEC 61318, using the test method defined for
the type test, applies.

5.5.3.3

manuf
as per

The m
perfor

In any

production phase

the type tested device.

anufacturer shall document components and procedures that could affect the die
mance.

doubt, a sampling test in accordance with IEC 61318, using the-test method defin

the type test, applies.

5.5.4
5.5.4.

Tools

NOTE

Electr
surfac]

Dielectric testing of insulating hand tools
Type test

having no exposed conductive parts shall be tested as follows.

The purpose of this test is to check the dielectric quality of the material used for the tool.

bdes of conductive tape or conductive paint, in 5 mm wide strips, shall be placed
e of the handle at intervals of 24-mm + 2 mm (see Figure 19). In accordanc

Alternative methods in cases where hybrid hand tools have completed the

e, the
edure

lectric

ed for

bn the
b with

IEC 60060-1, a test voltage of 10 kV rmis-at 50 Hz or 60 Hz shall then be continuously applied

forat

pst period of 3 min between each adjacent electrode.

Dimensions in mil

( Ol ©

imetres

Key

Y

10 kV

IEC

A ammeter

Figure 19 — Dielectric testing arrangement for insulating hand tools
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The test shall be considered as passed if no electrical puncture, sparkover or flashover
occurs during the test period, and if the leakage current is less than 0,5 mA rms multiplied by
the number of spaces between adjacent electrodes.

5.5.4.2 Alternative methods in cases where insulating hand tools have completed the
production phase

For conformity evaluation of insulating hand tools having completed the production phase, the
manufacturer shall prove that he has followed the same documented manufacturing procedure
as per the type tested device.

The anufactiirar chall Ao ant ~aamnAanAant n r
orroroCtoreTroTrraT oo SO POoTTeT

...... P Hs—ara—pH
performance.

ecedures—that-coutd—affestthe—diglectric

In casg of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for thq type test, applies.

5.6 |Indentation test (for insulated hand tools)
5.6.1 Type test

All pafts of the insulating coating of insulated hand tools, electtically tested as indicated|in the
relevant subclauses of 5.5 shall pass this test. The test shall be performed on thg most
vulnerable part(s) for screwdrivers with insulated shaft, ‘and for other hand tools pt the
externjal middle part of the handle or legs.

If the fadius R at the test point is equal to or largerithan 10 mm, the test shall be made |with a
test device according to Figure 20a. The part ofithe mass m in contact with the test| piece
shall he a stainless steel hemispheric nose-piecé of 5 mm diameter. The applied force 4 shall
be 20 |N.

If the radius R at the test point is less than 10 mm, a rod of 4 mm diameter and at least 30 mm
in length placed at right angles to the tool axis shall be used with the same force F of 20 N
(see Higure 20b).

The hand tool shall be clampéd in such a way that the insulating material coating at the test
point is in a horizontal pesition. After setting up the testing device, the arrangement shall be
held dccording to code 2 h/70 °C/<20 % of IEC 60212, in a heating chamber with ventifation.
At the|end of the heating time and after a cooling period outside the chamber of 5 min,|a test
voltage of 5kV _rms at 50 Hz or 60 Hz shall be applied continuously, in accordancge with
IEC 61)060-1, between the testing device and the metal part of the hand tool for a test period
of 3 mlin, using-the code 18-28 °C/45-75 % of IEC 60212.

The tg¢stishall be considered as passed if no electrical puncture, sparkover or flaghover
occurs during the test period.
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Dimensions in millimetres
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. a —|
R<1
a 1
!

IEC IEC
Key
a congluctive part
b insdlation (test point)
¢ henlispheric nose-piece
d rod
R radius at the test point of the hand tool
m test|ng mass

Figure 20a — Radius at the test point Figure 20b — Radius at the test point
of the hand tool 210 mm of the hand tool <10 mm
Figure 20 =~ Indentation test
5.6.2 Alternative methods in cases'where insulated hand tools have completed the
production phase

For cqgnformity evaluation of jastifated hand tools having completed the production phage, the
manuflacturer shall prove that*he has followed the same documented production procedure as
per the type tested device!
The anufacturer_ shall document components and procedures that could affe¢t the
indentfation resistance.
In casg of deubt, a sampling test in accordance with IEC 61318, using the test method defined
for thq type test, applies.
5.7 Test for adhesion of the insulating material coating of insulated hand tools
5.71 Conditioning

Before the test, the insulated hand tools shall be conditioned in a heating chamber with
ventilation at a temperature of 70 °C + 3 °C for 168 h.

The following tests shall be started at ambient temperature 3 min after removal from the
heating chamber, using the code 18-28 °C/45-75 % of IEC 60212.
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5.7.2 Type test
5.7.2.1 Test on the working head of insulated hand tools
The test shall be made on the following insulated hand tools:

e spanner;
e open-jaw holding spanner;

e hand tools capable of being assembled (except for pieces acting as screwdrivers).

The test may be carried out using either method A or method B as shown in Figures 21 and

A hook having a cutting edge of 5 mm width shall be placed on the working\head in guch a
manngr that it does not touch the conductive part.

A force F of 50 N shall be applied in the direction of the line dividifg-the insulating mpterial
coating from the conductive part for 3 min.
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Dimensions in millimetres
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Figure 21 — Principle-of the testing device for checking adhesion of the insulati
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Test on the working head — Method A

d B (see Figure 22):
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A force F of 100 N shall then be applied in the direction of the line dividing the insulating

materi

al coating from the conductive part for 3 min.


https://iecnorm.com/api/?name=67d95a00c087308f9850f7eab65086ab

IEC 60900:2018 © IEC 2018 - 37 -

Dimensions in millimetres

B-B
Y :
o J N U7
A
/.
y
F IEC

Key
1 adjdsting device
Figure 22 — Principle of the testing device for checking adhesion of the insulating

coating on conductive parts of the insulated hand tools —
Test on the working head — Method B

Either| test shall be~considered as passed if the insulating material coating does not| move
more than 3 mm/from its initial location on the conductive part, and without any breakgage of
the ingulating. material.

5.7.2.2 Test on the insulation of the shafts of insulated screwdrivers

The test shall be carried out on insulated screwdrivers or on parts of insulated hand tools
capable of being assembled acting as screwdrivers with the testing apparatus as shown in
Figure 23.
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Dimensions in millimetres
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1 suitpble clamping device to hold thectésted screwdriver in position with the shaft vertical downwards dufing the
test

2 adjysting device

s depth of penetration (s <,0,57%)

t thickness of the insulating material coating
F  test|ng force

a spaging of 10/mm to 15 mm between the point where the shaft comes out of the handle and the cutting pdge of
the festing.apptiance

D shaft diameter

i 53— Testinadeviceforchecki thesionof-theimstulat

coating of insulated screwdrivers on conductive parts and the handle

The penetration depth of the cutting edges s of the testing apparatus shall not exceed 50 % of
the thickness ¢ of the insulating material coating. The cutting edges shall be placed on the
shaft insulation at a distance a of 10 mm to 15 mm from the point where the shaft emerges
from the handle or from the body of the hand tools capable of being assembled acting as
screwdrivers.

If the cutting edges slide on the insulation, it is permissible to cut a groove in the shaft
insulation of up to 50 % of its thickness, to prevent movement.
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The force F in newtons shall be equal to 35 times the shaft diameter or 35 times the greatest
dimension of the shaft cross-section in millimetres. The maximum force to be applied is
200 N. It shall be applied in the axial direction of the shaft for 1 min.

The test shall be considered as passed if the insulating coating does not move more than
3 mm from its initial location on the conductive part and if there is no breakage of the
insulating material.

5.7.2.3 Test of adhesion of the insulation of the entire insulated hand tool

The test shall be made on pliers, strippers, cable-cutting hand tools, cable scissors and

k H eath thao toctina AnnAaratiic AnnArA i~ A Dinern 24
nives-with-the-testing-apparatus-aceordingtoFigure24-

The fgrce F of 500 N shall be applied for 3 min.

The tgst shall be considered as passed

o if the handle remains firmly attached to the conducting part, and

e if the guard(s) remain firmly attached to the handles.

Deformation of the insulating coating is not considered as a failure.
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IEC

Figure 24a

IEC

Figure 24b
Figure 24 — Example of mountings for checking stability of adhesion
of the insulation of the entire insulated hand tool

5.7.3 Alternative methods in cases where insulated hand tools have completed the
production phase

In the case where insulated hand tools have completed the production phase, the conditioning
time can be reduced to 2 h.
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If the test devices shown in Figures 24a and/or 24b leave marks on the tested hand tools, the
manufacturer can shape the contact areas between tool and test devices with a customized fit
to the tested tools.

The manufacturer shall prove that he has followed the same documented production
procedure as per the type tested device.

The manufacturer shall document components and procedures that could affect the adhesion
resistance.

In case of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for thg type test, applies.

5.8 |Test of adhesion of exposed conductive parts at the working head of hybrid hand
tools

5.8.1 Type test

A sepprating force of 100 N shall be applied to the exposed conductive part in a pgssible
separating direction by a suitable device for 3 min.

The tiSt shall be considered as passed if the exposed conduective parts or inserts are not
separated from the supporting insulating material at theworking head. If there is any
movement between the conductive parts or inserts and,the supporting material the test is
deemgd to have failed.

5.8.2 Alternative methods in cases where hybrid hand tools have completed the
production phase

For conformity evaluation of hybrid hand {ools having completed the production phase, the
manufacturer shall prove that he has followed the same documented manufacturing progedure
as pell the type tested device.

The manufacturer shall document;components and procedures that could affect the refaining
process.

In casp of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for thg type test, applies-

5.9 Mechanical tests

5.9.1 Test-of adhesion of insulating covers of conductive adjusting or switching
elements

5.9.1. Type test

A separating force of 50 N shall be applied to the cover in a possible separating direction by a
suitable device for 3 min.

The test shall be considered as passed if the covers do not come off the elements they are
insulating, if the function of the elements they are insulating is still in good working condition
and if the dielectric test of 5.5.3.1 is passed after this test.

Deformation of the covers due to this test is not considered to be a failure.

If covers are used in areas that are not touched during work, this test need not be performed.
Also, the test need not be performed where the design of the sealing elements does not allow
application of a separating force.
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5.9.1.2 Alternative methods in cases where hand tools have completed the
production phase

In the case where hand tools have completed the production phase, the test of 5.9.1.1 shall
be performed but the time for the application of the separating force shall be limited to 10 s
and the test of 5.5.3.1 shall be performed with a conditioning time of 2 h.

In case of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for the type test, applies.

5.9.2 Insulated hand tools

5.9.2. Type test

Type jests are described in the ISO standards corresponding to the different types of hand
tools. | The manufacturer shall provide the reports of these tests at the pequest pf the
customer.

5.9.2.2 Alternative methods in cases where insulated hand tools:have completed the
production phase

For cqgnformity evaluation of insulated hand tools having completed the production phage, the
manufacturer shall prove that he has followed the same documented production procedjire as
per the type tested device.

The manufacturer shall document components and/ procedures that could affe¢t the
mechgnical stability of the hand tool. This includesidocumentation concerning the basi¢ hand
tools that have been insulated.

In caske of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for thq type test, applies.

5.9.3 Insulating and hybrid hand tools
5.9.3. Type test

Insulating and hybrid hand tools specially designed for live working may have lower |stress
resistance than insulatedhand tools, but they shall withstand the expected workloads without
failing|due to remaining-deformation or breaking (see Annex B).

The manufacturérshall provide the reports of the type tests performed on the insulafing or
hybridl hand tdols, at the request of the customer.

5.9.3.2 Alternative methods in cases where insulating and hybrid hand tools har/e
L____completed the production phase
For conformity evaluation of insulating and hybrid hand tools having completed the production

phase, the manufacturer shall prove that he has followed the same documented production
procedure as per the type tested device.

The manufacturer shall document components and procedures that could affect the
mechanical stability of the hand tool.

In case of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for the type test, applies.
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5.9.4 Tweezers

A clamping force of 10 N shall be applied 10 mm behind the guard, clamping a test piece with
a thickness of 2 mm, a width and length of 10 mm and a hardness of not less than 35 HRC.
This stress shall not cause any permanent deformation.

5.9.5 Retaining force test for tools capable of being assembled
5.9.5.1 General procedure

The tool assembly shall be maintained in such position that the dismantling direction of the
detachable part is vertical and downwards.

The Igad shall be gradually applied in the dismantling direction to reach the value giyen in
5.9.5.2 or 5.9.5.3 within 2 s; it shall then be held for 1 min.

In the|case of interchangeable components made by different manufacturers’(see 4.4.1.3.2),
the reliable function of locking systems used for those hand tools shall-'be tested With a
corre%ponding dummy. These dummies can be shaped to the needs of\the measuring dgvices
used for the test, but the dimensions of the female square drive partyshall be in accordance
with Figures 25 and 26. To assure that the intended function is’ given with all pqgssible
combihations of tolerances according to ISO 1174, always a “MIN” and a “MAX” dummy shall
be used.

Due t¢ a lack of information concerning relevant dimepsions, the design of the dummigs has
been ljmited to the nominal dimensions 10 mm and 12)5"mm.

The tgst shall be considered as passed if the assembly does not come apart.
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Dimensions in millimetres
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Figure 25a — Dummy “MIN”
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Figure(25b — Dummy “MAX”

Figure 25 — Dummies for testing locking systems used
with square drives of nominal size 12,5 mm of ISO 1174
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Dimensions in millimetres

5.9.5.]

For hand tools capable_of being assembled with retaining systems without mechanica

which
be ex
syster
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Figure 26a — Dummy “MIN”
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Figure’26b — Dummy “MAX”

Figure 26 — Dummies for testing locking systems used
with square.drives of nominal size 10 mm of ISO 1174

p Not mechanically locked retaining systems

means that no‘locking element has to be activated before elements of the assemb
changed (for-example retaining systems acting based on magnetic retaining for
ns acting by a spring loaded element only), the following values shall be us
tion:

Il lock,

ly can
ces or
ed for

\.for,drives up to 6,50 mm;

e 11
e 30
e 80

N for drives from 6,51 mm to 10,00 mm;
N for drives from 10,01 mm to 13,50 mm;

N when drives exceed 13,50 mm.

The nominal size of the drives is measured across flats. If there are no parallel flats
(triangular drive, pentagon drive, etc.), the nominal size should be specified in a comparable
manner.

5.9.5.3 Mechanically locked retaining systems

In the case of mechanically locked retaining systems, which means that a locking element
(screwed fitting, lever, ring, etc.) has to be activated before elements of the assembly can be
exchanged, a load of 500 N shall be used.
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Durability of marking

The items of marking shall be rubbed for 15 s with a rag soaked in water, and then for 15 s

with a

After t

NOTE 1

rag soaked in isopropanol (CH3-CH(OH)-CHa).

his rubbing, the marking shall still be legible.

It is not part of this document to ensure that any relevant legislation and any specific safety instructions
regarding the use of isopropanol are fully observed.

NOTE 2 For special service requirements, the customer can specify extra tests for the durability of marking.

5.11

5.11.1

FHameretardancy-test
Type test

The test shall be carried out in a draught-free room. The hand tool to be itested sh

clamp
of the
verticy

The g
produ
conter

The
20m

The b
produ
supply
produ
flame

The b
flame

burner nozzle and the axis of the handle of the hand tool are at right angles and
| plane.

ce a uniform gas flow. If natural gas is used as an alternative to methane, it

ozzle of the burner shall have a diameter™of 9,5 mm + 0,5 mm to prod
+ 2 mm high blue flame.

e a blue flame 20 mm £ 2 mm high. JThe flame is then obtained by adjusting th

ced. The air supply is then increased until the yellow tip disappears. The height
s measured again, and correctedVif necessary.

irner shall then be placed_ in‘the test position as shown in Figure 27, with the axis
at right angles to that of the hand tool.

all be

ed in a horizontal position. A small burner shall be arranged in such a'way that the axis

orm a

s supply shall be technical grade methane gas with a suitable regulator and meter to

5 heat

t should be approximately 37 MJ/m3, which has been fourd to provide similar reslits.

ice a

irner is placed remote from the hand tool;ignited and adjusted in the vertical position to

e gas

and the air ports of the burner until a 20 mm + 2 mm yellow-tipped blue flgme is

of the

of the
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Key

test

T o

hori

>~ a8 a o

Dimensions in millimetres

IEC

piece

tip qf the flame

burner

gontal reference line

inngdr diameter of burner tube 9,5 mm + 0,5 mm

height of the flame of the gas burner

Figure 27 — Example/of a flame retardancy test arrangement

At the| start of the test, the tipuof the testing flame shall touch the insulating material

lower

The h
mater

part of the working head-facing the hand tool to be tested (see Figure 27).

al is the datum\for measuring the flame height.

If diffgrent types‘of insulating material are used for the same hand tool, the test shall be

on ea

h individdal type of insulating material.

at the

prizontal reference ‘line d of Figure 27 at the level of the lower end of the insllating

made

The tgsting flame shall act upon the hand tool to be tested for 10 s. After this perig
flame shall be withdrawn. It shall be ensured that no air draught interferes with the test. The
propagation of the flame on the hand tool shall be observed for 20 s after the withdrawal of
the testing flame.

d, the

The test shall be considered as passed if the flame height on the hand tool does not exceed

120 m

m during the 20 s of the observation period.

5.11.2 Alternative methods in cases where hand tools have completed the production

phase

For conformity evaluation of hand tools having completed the production phase, the
manufacturer shall prove that he has followed the same documented production procedure as
per the type tested device.
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The manufacturer shall document components and procedures that could affect the flame
retardancy of the insulation.

In case of doubt, a sampling test in accordance with IEC 61318, using the test method defined
for the type test, applies.

6 Conformity assessment of hand tools having completed the production
phase

For conducting the conformity assessment during the production phase, IEC 61318 shall be

1 H EH HES SN 1 N Al +
uSed I P OUTIHUTTCUUTT Wit hiTto UULUTTToTIL.

AnneX G, developed from a risk analysis on the performance of the hand tools, proevides the
classification of defects and identifies the associated tests applicable in(the cdse of
produg¢tion follow-up.

The rdtionale for the classification of defects specified in Annex G is pravided in Annex H.

7 Mpdifications

Any modification of the hand tools shall require the type tests to be repeated, in whol¢ or in
part (if the degree of modification so justifies), as well{as a change in hand tool refgrence
literatgire.
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Annex A
(informative)

Description and examples for insulated, hybrid and insulating hand tools

INSULATED HAND TOOLS
Conductive _ Conductive rcn%rlg;’ig?ve
material P’ material
® Insulating Insulating
Insulating Vmaterial mate%
material 2\,
8 Q
O
N
HYBRID HAND TOOLS Exposed ¢ s%uctive material insert Insulating mpterial
. T~
Insulating Exposed conductive
material material insert
Non accessible 5\0
conductive material Q)
insert Insulatir|1g
tori
Insulating materlal& materia
Insulatlng material N
Exposed conductive
material insert
O
\.
INSULATING HA LS
Insulating
material

Insulatln
materlal
[ﬁ k
Non accessible
conductive material
insert
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Annex B
(informative)

Mechanical strength of insulating and hybrid hand tools

Context

2018

Hand tools complying with ISO standards are often tested with test loads far beyond loads
that can really be applied by hand. Among the reasons for this are

o thad
e thd
wif

For live working, the workers have to have a much better training level and the applicati
hand tools are very well defined. The following informative propgsals are basled on
loads that can be applied by hand only and under regular conditions.

some

Insulafing and hybrid hand tools specially designed for live working applications may

lower
withod

B.2

To check the ability of insulating and hybrid hand)tools to withstand the expected ma

workld
test
ISO s

For thpse tests the IEC climatic conditions’and tolerances of 5.1 apply.

If insu
with th
these

B.3

Torqu

t the application of these universal hand tools i1s not always known In detail, and

hout failing and endangering the user.

stress resistance than insulated hand tools, if they withstand the expected wor
t failing due to permanent deformation or breaking.

General

ads specified in Clauses B.3 to B.6, testg;should be carried out in accordance w
rocedures defined in ISO standards. for similar insulated hand tools. If
andards do not exist, tests may be. specified by the manufacturer or by the cus

em, for example overload(slipping clutches, these limiting devices are activated
tools reach the test loads)specified hereafter.

Insulating and_hybrid screwdrivers
b values for insulating and hybrid screwdrivers are given in Table B.1.

Table B.1 — Torque values for insulating
and hybrid screwdrivers

t such hand tools are required to resist various improper uses that are to be“expected,

pns of

have
loads

imum
th the
such
omer.

ating hand tools are equipped”with devices that limit the workloads that can be applied

before

Blade diameter Test torque
mm N-m
More than 8,0 10
6,5t07,9 8,0
5,5to0 6,4 5,5
4,5t05,4 4,5
4,0to 4,4 2,5
3,5t03,9 1,3
3,0to 3,4 0,7
2,5t02,9 0,4
Up to 2,4 0,3
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B.4

Insulating and hybrid spanners and ratchets

Spanners and ratchets: maximum hand force = 500 N.

The force is applied 35 mm away from the outer extremities of the handles right angled to the
axle of the work piece to be turned.

B.5

Insulating and hybrid T-spanners

T-spanners: maximum hand force = 250 N.

The fq

the outer extremities of the handles right angled to the axle of the work piece to bedturng

B.6

A hang load test in accordance with ISO 5744 should be carried out with a load of 500 N.

rce is applied simultaneously on both handles in opposite directions, 35 mm_:awal from

Insulating and hybrid pliers and cable shears

d.

a flat

The lgad is applied 35 mm away from the outer extremities/of-the handles squeezing the
handlgs.
A torsjon test in accordance with ISO 5744 should be egarried out for gripping pliers with

nose. [The force for clamping is 350 N, applied 35 mim away from the outer extremities
handl¢. The torque applied is 4 N-m. The maximum. permissible twist angle at this tor|

20°.

of the
que is
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Annex C
(normative)

Suitable for live working; double triangle
(IEC 60417-5216:2002-10)

[ -
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D.1

Annex D
(informative)

Recommendation for use and in-service care

General

Annex D is for guidance only concerning the maintenance, inspection, retest and use of hand
tools after purchase.

D.2

Hand
storag
tools
proteg

D.3
Each {

If ther
subjeq

D.4

Accor
betwe

D.5

An an
suitab

regulation or by custemer specifications or in the case of doubt after visual examinatig

dielec
5.5.4.

Storage

fools should be properly stored to minimize the risk of damage to the insulation
e or transportation. These hand tools should be stored generally separated from
o avoid mechanical damage or confusion. Furthermore, these hand’tools sho

Inspection before use
ime before use, each hand tool should be visually inspected by the user.

e is any doubt concerning the safety of the hand/tool, it should either be scrap
ted to examination by a competent person and retested, if necessary.

Temperature

ling to their capability, hand tools¢should be used only in areas having temper
en —20 °C and +70 °C and, for tools marked “C”, between —40 °C and +70 °C.

Periodic examination.and electrical retesting

hual visual examination by a suitably trained person is recommended to determi

ric test in,5:5.3.2 for insulated hand tools, 5.5.3.3 for hybrid hand tools and the
for insulating hand tools should be performed.

Hue to
other
ild be

ted from excessive heat (for example heating or steam pipes) as well as UV radiafion.

ped or

atures

he the

lity of the hand\tool for further service. If an electrical retest is required by national

n, the
fest in
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(normative)
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General type test procedure

See Table E.1.
Table E.1 — Sequential order for performing type tests
Seg:;::_gial Type test Subclause Requirements
1 Visual check 5.2 4.1.1, 44144,
4.1.6,4.4.1.2,
4,44.3.2,44.2.4,
443
1 Dimensional check 5.3 4.1.4,4.4
2 Impact test 5.4.1 4.2.1and 4.2.2
— at ambient temperature (for all hand tools) 5.4.1.2
3 Impact test 54.1
— at low temperature (all hand tools except category “C”) 5.41.3
— at extremely low temperature (hand tools of category “CZ)\ (5.4.1.4
4 Dielectric testing (insulated or hybrid hand tools) 5.5.1,5.5.2and [4.2.1
5.5.3.1
4 Dielectric testing (insulating hand tools) 5.5.1,5.5.2and [4.2.1
5.5.4.1
5 Indentation test (insulated hand tools) 5.6.1 4.2.1and 4.2.2
6 Test for adhesion of the insulating material coating (insulated |5.7.1 and 5.7.2 4.2.1and 4.2.2
hand tools)
— test on the working head (5.7:241)
— test on the insulation of thevshaft of screwdrivers (5.7.2.2)
— test of the insulation.ef-the entire hand tool (5.7.2.3) 5.7.21 4.1.5
7 Test of adhesion of,exposed conductive parts at the working |5.8.1 4.3
head of hybrid hand tools
8 Mechanical tests 5.9
— test of\instlating covers of conductive adjusting or 5.9.1.1 4.1.5
switehing elements
— (performance under load (insulated hand tools) 5.9.2.1 4.1.2
=, performance under load (insulating or hybrid hand tools) 5.9.31 4.1.2
— tweezers 5.9.4 4.1.2
— retaining force test 5.9.5 4.4.1.1
9 Durability of marking 5.10 4.1.4
10 Flame retardancy test 511.1 4.2.1

2  Type tests with the same sequential number can be performed in the more convenient order.
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Annex

F

(normative)

Examples of calculation of the total linear length
of insulation and acceptable leakage current (see 5.5.3.1.1)

Designations

Total linear length of
insulation

Limits of acceptable
leakage current

L IM =5L
a Engineers’ spanner L=a
’<—> single head
5 Example: SL=1
J L=a=020m Iy =1mA
[~ IEC
ay All-purpose pliers L=a,+a,=2a,
<>
‘ Example: 5L=1,4
6@ a;=a,=0,14m rounded to
ap L=0,28m Iy =2mA
IEC
a S_ocket spanner, L =a,da,
< > single head
Example: 5L=2
~ é ay=0,30 m
N
IEC a,=0,90 m
L=0,40m Iy =2mA
Speed brace L=a;+a, +az+2a,
Example: 5L =5,50
a; =0,30m
a, = 0,15 m rounded to
= a,=0,15m
a, =0,25m
L=1,10m 1M=6mA
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Classification of defects and tests to be allocated

Annex G was developed to address the type of defects of a manufactured hand tool (critical,
major or minor) in a consistent manner (see IEC 61318). For each requirement identified in
Table G.1, both the type of defect and the associated test are specified.

Table G.1 - Classification of defects and associated requirements and tests

. Type of defects L
Requirements — - Tests
Critical | Major Minor
Gener3l (4.1)
4.1.1 General integrity X 52,5B
4.1.2 Performance under load
— Insulated hand tools X 5.9.2.3
— Insulating or hybrid hand tools X 5.9.3.9
— Tweezers X 5.9.4
4.1.4 Marking
— Correctness X 52,5
— Durability X 5.10
4.1.5 Separating of covers X 5.9.1.4
4.1.6 Instructions for use X 5.2
Genergl requirements concerning insulating materials (4.2)
4.2.1 Resistance to electrical stress 5.5
— Insulated hand tools X 5.5.3.9
— Hybrid hand tools X 5.5.3.3
— Insulating hand tools X 5.5.4.4
4.2.1 apd |Resistance to mechanical stress
4.2.2 — Impact resistance X 5.4.2
— Insulated hand tools — resistance to indentation X 5.6.2
4.3 — Insulated hand tools — adhesion of the insulating materials X 5.7.3
— Hybrid hand tools — adhésion of conductive parts X 5.8.2
4.21 Flame retardancy X 5.11.2
Additignal requirements—\Hand tools capable of being assembled (4.4.1)
4.41.1 Retaining devices X 5.9.5
4.41.2 Insulation.design X 5.2
Hand\tools capable of being assembled with square drives
4.4.1.3|1 |7General requirements X 5.3
4.4.1.3|2 <4~ nterchangeability of components made by different X 5.2, 5.,
manufacturers 5.9.5
4.4.1.3.2 |- Instructions for use X 5.2
Additional requirements — Screwdrivers (4.4.2)
4.4.2.1 Un-insulated areas X 5.3
4.4.2.2 Shape of shaft insulation X
4.4.2.3 Bit screwdrivers X 5.2,5.3
4424 Screwdrivers with screw retaining devices X
Additional requirements — Spanner — un-insulated areas (4.4.3) X 5.2
Additional requirements — Adjustable spanner (4.4.4) X 5.2,5.3
Additional requirements — Pliers, strippers, cable scissors, cable- X 52,53
cutting hand tools (4.4.5)
Additional requirements — Scissors (4.4.6) X 52,53
Additional requirements — Knives (4.4.7) X 5.3
Additional requirements — Tweezers (4.4.8) X 52,53
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Annex H
(informative)

Rationale for the classification of defects

Annex H provides the rationale for the classification of defects specified in Annex G. For
brand new hand tools, Table H.1 presents the justification for the type of defect associated
with a lack of compliance with each of the requirements included in this document. This
analysis takes into consideration that the hand tools are used by skilled persons and in
accordance with safe methods of work.

Table H.1 — Justification for the type of defect
Requirement Justification for the associated
defect specified in Annex-G

Critical defects

Generpl integrity Electrical hazard in the casecof\defects (for exan]ple
lack of insulating material, Significant inclusions |n the
insulation coating).

Separhpting of covers In case of separation of covers this will result in &n
electrical hazard for the user.

Resisfance to electrical stress The good dielectric performance of the insulating

_ Inbulated hand tools material guarantees the protection of the worker

) during each use of the hand tools. Lack of dielecfric

= Hybrid hand tools properties makes the hand tool an electrical hazgrd for

— Inpulating hand tools the worker.

Insulalion design for hand tools capable of being Separation of parts during use of a hand tool ma

assemnlbled result in electrical hazards for the user.

Instrugtions for use for hand tools capable of being If no information or wrong information is provided,

assemnbled with square drives incorrect assembly may result, leading to hazardpus
conditions for the user.

Additipnal requirements — Screwdrivers (4.4-2) Electrical hazard for the user.

— Up-insulated areas

— Shape of shaft insulation

— Bif screwdrivers

— Sgrewdrivers with screw retaining devices

Additipnal requirements — Spanner — un-insulated A too wide un-insulated area can increase electrical

areas|(4.4.3) hazards to the user.

Additipnal requirements\= Adjustable spanner (4.4.4) A too wide un-insulated area can increase electrical
hazards to the user. The absence of guard can Igad to
a hazardous situation.

Additipnal requirements — Pliers, strippers, cable A too wide un-insulated area can increase electrical

scissqrs,/cable-cutting hand tools (4.4.5) hazards to the user. The absence of a guard can|lead
to a hazardous situation.

Additional requirements — Scissors (4.4.6) A too wide un-insulated area can increase electrical
hazards to the user. The absence of a guard can lead
to a hazardous situation.

Additional requirements — Knives (4.4.7) A too wide un-insulated area can increase electrical
hazards to the user. The absence of a guard can lead
to a hazardous situation.

Additional requirements — Tweezers (4.4.8) A too wide un-insulated area can increase electrical
hazards to the user. The absence of a guard can lead
to a hazardous situation.
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Requirement

Justification for the associated
defect specified in Annex G

Major defects

Performance under load

The deformation or breaking of the hand tools under
load makes them unusable.

Resistance to mechanical stress

— Insulated hand tools — adhesion of the insulating
materials

— Hybrid hand tools — adhesion of conductive parts

Defect is likely to be detected by the user — the worker
will stop using the hand tool.

For hand tools capable of being assembled with
square drives

Defect is likely to be detected by the user — the worker
will stop using the hand tool.

— General requirements

— Inferchangeability of components made by
different suppliers

Resisfance to mechanical stress
— Impact resistance
— Inpulated hand tools — resistance to indentation

Defect is likely to be detected by the user during|the
visual inspection before use — the worker will notjuse
the hand tool.

Minor|{defects

Flamel retardancy

The effect of flames onlinsulated tools already rgsults
from an accident at work (electric arc) and is not|a
normal working cehdition of live working.

The flame retardancy of insulating materials is onply to
minimize the effects of otherwise created hazardg.

Corre¢tness of marking

Wrong_ififormation will not result in a hazardous
situation for the user.

Durabjlity of marking

As ‘long as the worker can read the marking, the hand
tools can be used.

Instrugtions for use (availability)

Without information the skilled worker can use thie
hand tools.

Retairling devices for tools capable of being
assenjbled

In case of separation of the assembly, the worke[ can
use it again after being re-assembled.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

TRAVAUX SOUS TENSION — OUTILS A MAIN POUR USAGE JUSQU
1000 VEN COURANT ALTERNATIF ET 1 500 V EN COURANT CONTI

AVANT-PROPOS

'A

NU

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation

composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEC
objdqt de favoriser la coopération internationale pour toutes les questions de normalisation dans les~dd
de |'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publiendes
intefnationales, des Spécifications techniques, des Rapports techniques, des Spécifications dccessi
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration_est confié
conlités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut particig
orggnisations internationales, gouvernementales et non gouvernementales, en liaisonfavec I'lEC, pa
également aux travaux. L'IEC collabore étroitement avec I'Organisation Internationalé~de Normalisatio
seldn des conditions fixées par accord entre les deux organisations.

Les|décisions ou accords officiels de I'lEC concernant les questions techniques_teprésentent, dans la
du possible, un accord international sur les sujets étudiés, étant donné que\les Comités nationaux (
intéfessés sont représentés dans chaque comité d’études.

Les|Publications de I'lEC se présentent sous la forme de recommandations internationales et sont
conmme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin qu

a pour
maines
Normes
bles au
b a des
er. Les
ticipent

(180),

mesure
e I''EC

hgréées
e I'lEC

s'asisure de I'exactitude du contenu technique de ses publicationsy|'lEC ne peut pas étre tenue respongable de

I'événtuelle mauvaise utilisation ou interprétation qui en est faite-par un quelconque utilisateur final.

Danls le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans
megure possible, a appliquer de fagon transparente les Pubtications de I'lEC dans leurs publications na
et rggionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nation
régipnales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

L'IEIC elle-méme ne fournit aucune attestation de<eonformité. Des organismes de certification indép
fourhissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux mard
conformité de I'lEC. L’IEC n'est responsable.daucun des services effectués par les organismes de cert
indgpendants.

Toup les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publicatig

Aucpine responsabilité ne doit étreimputée a I'IEC, a ses administrateurs, employés, auxilia
marjdataires, y compris ses expeits’ particuliers et les membres de ses comités d'études et des
natipnaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de to
donmmage de quelque nature dque ce soit, directe ou indirecte, ou pour supporter les colts (y compris |
de justice) et les dépenses.découlant de la publication ou de I'utilisation de cette Publication de I'lE(
toute autre Publication de FIEC, ou au crédit qui lui est accordé.

L'atfention est attirée'sur les références normatives citées dans cette publication. L'utilisation de publ
référencées est obligatoire pour une application correcte de la présente publication.

L’atfention est-attifée sur le fait que certains des éléments de la présente Publication de I'lEC peuvdq
I'objet de dreits/de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de te
de Qrevets €t"de ne pas avoir signalé leur existence.
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La Normeg“internationale IEC 60900 a été établie par le comité d'études 78 de I'l[EC: Ti
sous tension.

avaux

Cette quatrieme édition annule et remplace la troisiéme édition, parue en 2012. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) ajout d'une troisieme catégorie d'outils: les outils a main hybrides;

b) introduction d’'une nouvelle Annexe A informative sur des exemples des différents types

d’outils @ main: isolés, isolants et hybrides.
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mes detinis a I Article s sont rediges en rialique tout au long du present document.
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INTRODUCTION

Le présent document a été préparé conformément aux exigences de I'lEC 61477 lorsque cela
s’applique.

Pendant certaines ou pendant toutes les étapes de son cycle de vie, les produits couverts par
le présent document peuvent avoir un impact sur I’environnement. Ces impacts peuvent étre
de légers a importants, de court ou de long terme, et se produire a un niveau local, régional
ou global.

Le présent document ne contient pas d’exigences et de dispositions d’essai s’adressant aux
fabricPts, ou de recommandations aux utilisateurs des produits ayant pour but d’amfliorer

I’envirpnnement. Cependant, tous les intervenants a la conception, la fabrication, 'emballage,
la distfribution, 'utilisation, I’entretien, la réparation, la réutilisation, la récupération et la mise

au relut sont invités a prendre en compte les éléments environnementaux.
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TRAVAUX SOUS TENSION — OUTILS A MAIN POUR USAGE JUSQU’A
1000 VEN COURANT ALTERNATIF ET 1 500 V EN COURANT CONTINU

1 D

omaine d’application

Le présent document est applicable aux outils a main isolés, isolants et hybrides utilisés sous
tension ou a proximité de parties actives, a des tensions nominales jusqu’a 1 000V en
courant_alternatif et 1 500 \V en courant continu

Les p
sécuri

échéa

2 R

Les d

des ¢gxigences du présent document. Pour les références\datées, seule [I'édition

s’appl
s'appl

IEC 60060-1, Technique des essais & haute tension — Partie 1: Définitions et exig

génér

IEC 6
électr

IEC 6
http://

IEC 6
matér

IEC 6

dispog

ISO 1
Carré

oduits congus et fabriqués en conformité avec le présent document contribuer

ht).

bférences normatives

pcuments suivants cités dans le texte constituent, pourdout ou partie de leur co

que. Pour les références non datées, la derniére édition du document de réfé
que (y compris les éventuels amendements).

hles

212, Conditions normales a observer.avant et pendant les essais de matériaux is
ques solides

417, Symboles graphiquées’ utilisables sur le matériel (disponible
vww.graphical-symbols.infe/equipment)

318, Travaux sous, tension — Evaluation de la conformité applicable a l'outilla
el et aux dispositifs

477, Travatx.sous tension — Exigences minimales pour [lutilisation des
itifs et équipements

74-A4,\Outils de manceuvre pour vis et écrous — Carrés d'entrainement — P3
b d'entrainement pour outils a main

tala

fé des utilisateurs, a condition qu'ils soient utilisés par des personnes* qualifiées,
confomément a des méthodes de travail en toute sécurité et aux instructions d:emploi

le cas

htenu,
citée
rence

ences

olants

SOous:

e, au

outils,

rtie 1:

ISO 9654, Pinces pour I’électronique — Pinces unifonction — Pinces coupantes

ISO 9655, Pinces pour I’électronique — Pinces unifonction — Pinces de serrage et de

manip

ulation

ISO 9656, Pinces pour I'électronique — Méthodes d'essai

1ISO 9657, Pinces pour I'électronique — Spécifications techniques générales
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3 Termes et définitions

Pour les besoins du présent document, les termes et définitions de I'lEC 61318, ainsi que les
suivants s’appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

NOTE [Les définitions des termes généraux utilisés dans le présent document sont données dans I'lEC6(050 ou
pour leg définitions spécifiques données dans I'lEC 60743.

3.1
outil 3 main
outil t¢nu a la main

Note 1 p l'article: Les outils a main peuvent étre des outils a main isolés, des outilsca'main isolants ou dgs outils
a main hybrides (voir ’Annexe A).

Note 2 & l'article: Les outils a main sont normalement des outils tels que tournevijs, pinces, clés ou couteayx.

Note 3 |a l'article: Les outils a main sont congus pour fournir au travailleur une protection contre |e choc
électrigpe.

[SOURCE: IEC 60050-651:2014, 651-21-19, modifiée’—) La Note 1 a l'article a été modifiée
afin de faire référence a I’Annexe A.]

3.11
outil 3 main hybride
outil a main réalisé en matériau(x) isolant(s) comportant des parties conductrices accegsibles
dans [p téte de travail

Note 1 p I'article: Les outils @ main hybrides‘peuvent comporter des parties conductrices non accessibles (tilisées
pour leg renforcer.

[SOURCE: IEC 60050-651:2044, 651-21-22]

3.1.2
outil 3 main isolé
outil 4 main réalis€*en matériau(x) conducteur(s), recouvert totalement ou partiellemé¢nt de
matérfau(x) isolaft(s)

[SOURCEt IEC 60050-651:2014, 651-21-20]

3.1.3

outil & main isolant

outil @ main fabriqué essentiellement ou totalement en matériau(x) isolant(s), a I'’exception
d’inserts en matériau(x) conducteur(s), qui sont utilisés pour le renforcer, mais sans partie
conductrice accessible

[SOURCE: IEC 60050-651:2014, 651-21-21]

3.2
téte de travail
partie de la téte de I'outil limitée a la surface de travail et la surface de contact

Note 1 a l'article: Voir les Figures 5 et 7.
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4 Exigences

4.1 Exigences générales
411 Sécurité

Les outils a main isolés, isolants et hybrides doivent étre fabriqués et dimensionnés de fagon
a protéger Il'utilisateur contre tout choc électrique.

NOTE 1 Les outils a main isolants réduisent le plus possible le risque de court-circuit entre deux piéces portées a
des potentiels différents.

NOTE 7 TCes outils a main hybrides réduisent le risque de court-circuit enire deux pieces portiees a des pdtentiels
différenfts.

NOTE B Les outils @ main isolés complétement recouverts de matériaux isolants a I'exception des|parties
conducfrices situées sur la surface de travail réduisent le risque de court-circuit entre deux pieces portéep a des
potentigls différents.

Les exigences qui suivent ont été rédigées afin que les outils @ main couverts par le pfrésent
document soient congus et fabriqués de fagon a contribuer a la sécurité des utilisatdurs, a
conditjon qu’ils soient utilisés par des personnes qualifiées pourréaliser des travauy sous

tensioh, conformément a des méthodes de travail en toute ,sécurité et aux instryctions
d’emploi (le cas échéant).

4.1.2 Performance sous charge

Les gpécifications mécaniques des outils a main “isolés doivent étre conformeg aux
normegs ISO correspondantes ou, en I'absence desxnorme ISO, a une norme spécifiée |par le
fabricant ou le client (par exemple une norme nationale). Les spécifications mécaniqués des
partie$ actives des outils a main doivent étre maintenues méme aprés la mise en placqg de la
couchg isolante.

Les oytils a main isolants et hybrides\spécialement congus pour les travaux sous ténsion
peuvenht avoir une résistance mécanigque inférieure a celle des outils a main isolés, mlais ils
doivent supporter les charges de.travail attendues sans subir de déformation permanepte ou
de rupture. Ces outils a main~péuvent étre équipés de dispositifs limitant les charges de
travaill qu’ils peuvent appliquer) par exemple des systémes de débrayage par surcharge (voir
aussi |'Annexe B).

4.1.3 Outils a mainjayant plusieurs extrémités de travail

Les outils & maim.ayant plusieurs extrémités de travail, tels que les clés polygonales, Igs clés
pour §crous a(six pans creux, les clés a douilles a deux tétes, les clés a fourche doublq, etc.,
peuvent étre-des outils a main isolants ou hybrides si leur conception assure I'abserjce de
connekionconductrice entre deux tétes de travail, mais ne peuvent pas étre des outils T main
isolés

4.1.4 Marquage

Le marquage doit pouvoir étre clairement identifié par toute personne ayant une vue normale
ou corrigée sans autre moyen de grossissement.

Chaque outil a main et/ou élément d’outil doit étre marqué clairement et de fagon permanente
des éléments de marquage suivants:
e sur le matériau isolant ou sur la partie métallique:
— lorigine (nom du fabricant ou marque de fabrique);
e sur le matériau isolant:
— le modele/référence du type;
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I’année de fabrication (au moins les deux derniers chiffres de 'année);

le symbole |IEC 60417-5216:2002-10 — Approprié aux travaux sous tension; double

triangle (voir ’'Annexe C);

NOTE Pour le symbole, la proportion exacte de la hauteur de la figure a la base du triangle

est de 1,43:1. Dans un souci pratique, la proportion peut se situer entre les valeurs de
1,5.

1,4 et

I'indication 1 000 V (c’est-a-dire la limite électrique de travail en courant alternatif),

immédiatement adjacent au symbole double triangle (voir I'exemple a la Figure 1)

Les o
dessu

NOTE
pour ét

D’autr

1000 V

IEC

Figure 1 — Marquage de la limite électrique(de travail adjacent
au symbole double triangle (IEC 60447-5216:2002-10)

triangle (IEC 60900);

pour les outils a main congus pour étre dtilisés a trés basse température: la lettrn
(voir 4.2.2);

le marquage additionnel pour les @utils a main pouvant étre assemblés et congu
étre interchangeables entre différents fabricants (voir 4.4.1.3.2);

un marquage additionnel lorsqu’il est spécifié par le client (par exemple, marg
propriétaire).

D .

L’indication, par exemple, d’'une tension d’essai peut conduire a I’hypothése que l'outil a main eg
e utilisé a cette.tension.

ps caractéristiques ou informations non nécessaires sur le lieu de travail, ¢

I'anné
produ

électr@niques. etc.). ou doivent étre associées a I'emballage.

e de-publication de la norme ou le type d’outil & main, doivent étre associées a ¢
par d’autres moyens, tels que le codage d’information (code-barres,

le numéro de la norme IEC applicable immediatement adjacent au symbole double

e «C»

5 pour

ue du

itils a main ne doivent porter aucune indication de tension autre que celles décrites ci-

t prévu

omme
haque
puces

Le symbole double triangle doit avoir une hauteur d’au moins 3 mm; la lettre et les chiffres
indiquant la limite électrique de travail doivent avoir une hauteur d’au moins 2 mm (voir la
Figure 1).

41.5

Tenue des capots

Si les outils a main ont des éléments conducteurs (tels que vis de réglage de couple, bouton
inverseur de sens, etc.) isolés par des capots en matériau isolant, ces derniers doivent étre
fixés de fagon slire pour éviter qu’ils se séparent pendant leur utilisation normale (voir 5.9.1).
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4.1.6 Instructions d’assemblage ou de réglage

Dans le cas ou le fabricant juge que des instructions sont nécessaires afin de permettre un
assemblage ou un réglage correct, il doit alors les fournir conformément aux dispositions
générales données dans I'lEC 61477 (voir aussi ’Annexe D).

4.2 Exigences relatives aux matériaux isolants
4.21 Généralités
Le matériau isolant doit étre choisi en fonction des contraintes électriques, mécaniques et

thermiques auxquelles il peut étre exposé pendant le travail. De plus, le matériau isolant doit
avoir line resistance adequate au vielllissement et ne doit pas propager la flamme.

Le revétement isolant peut comporter une ou plusieurs couches. S’il existe plus d’dne cguche,
cellesici peuvent étre de couleurs différentes.

La comception et la construction des manches doivent permettre une prise-sire et éviter que
la majn ne puisse glisser inopinément. Les dimensions du manche ef.de la garde données
dans les différentes figures sont applicables a tous les types d’outils,a main dans le but de
définirf la zone de prise en main.

4.2.2 Stabilité thermique

Les odtils a main doivent pouvoir étre utilisés sans restriction entre —20 °C et +70 °C.

Le reyétement isolant appliqué sur les outils a .main doit adhérer solidement a la |partie
conduftrice entre —20 °C et +70 °C.

Les owtils a main congus pour usage aJ)des températures extrémement basses (jlisqu’a
—40 °C) doivent étre dénommés «Catégotie C» et doivent étre congus a cet effet.

4.3 |Exigence relative aux parties conductrices accessibles des outils hybrides

Les pIrties conductrices accessibles doivent étre fixées de fagon slre pour éviter qu’elles se
séparent pendant leur utilisation normale (voir 5.8).

4.4 |Exigences complémentaires
4.41 Outils a'main pouvant étre assemblés

4.41. Dispositifs de retenue des outils 48 main pouvant étre assemblés

Les oltils /@ main pouvant étre assemblés doivent avoir un dispositif de retenue apgroprié
pour eviter une séparation inopinée de l'assemblage |es forces de retenue doivent étre

soumises a I'essai conformément au 5.9.5.

4.4.1.2 Conception de I'isolation des outils a main pouvant étre assemblés

Dans le cas d’éléments de liaison pour des outils a main pouvant étre assemblés, le
recouvrement isolant doit étre appliqué de fagon telle que si une piéce quelconque se
désaccouple en cours d’opération par suite de I'application d’'une charge dépassant les forces
de retenue conformes a 5.9.5, aucune piece conductrice pouvant étre sous tension ne puisse
étre touchée par inadvertance ni ne puisse causer un amorgage.
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4.41.3 Outils a main pouvant étre assemblés avec des carrés conducteurs
4.4.1.31 Généralités

Les outils a main pouvant étre assemblés avec des carrés conducteurs doivent avoir des
carrés males et femelles conformes a I'lSO 1174-1 (pour les efforts de désassemblage,
voir 5.9.5.2). Pour assurer la compatibilité de I'isolation entre différents fabricants, ces outils
a main doivent présenter des éléments de chevauchement, tels que décrits a la Figure 2.
Leurs dimensions et tolérances doivent étre conformes a celles données dans le Tableau 1.
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Figure 2 — Description de I’élément de chevauchement isolant et
de différentes configurations d’assemblage d’outils & main pouvant
étre assemblés avec des carrés conducteurs
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Tableau 1 — Dimensions et tolérances de I’élément de chevauchement isolant

Dimensions en millimetres

Taille nominale 1, min. 52 Iy w08 dy 9 dy % dy %5 d, 51'5
du carré '
conducteur
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
I, 1y, 13, dy, d,, dy et d, sont décrites a la Figure 2.

4.4.1.3.2 Interchangeabilité des composants provenant de différents(fabricants

Les qgutils a main pouvant étre assemblés et congus pour étre interchangeables| entre

différgnts fabricants doivent étre spécialement marqués a cet effet.

Le symbole de marquage et ses dimensions sont indiqués a la Figure 3. La dimension [H doit
étre slipérieure ou égale a 5 mm.

Dimensions en millimétres

0,3H 0,3 H 0,3H

0,6 H

>

0,125 H

>! |l <

0,125 H

> <

0,125 H

IEC

Figure 3 — Symbole de marquage des outils & main pouvant étre assemblés et congus
pour étre interchangeables entre différents fabricants (IEC 60417-6168:2012-07)

Le fonctionnement fiable des mécanismes de verrouillage utilisés par ces outils a main doit
étre soumis a I'essai en réalisant un essai de retenue conformément au 5.9.5 a I'aide d’un

gabarit approprié.

Pour ce genre d’outils a main, les instructions pour un assemblage correct sont obligatoires.
Le fabricant doit inclure I'information suivante: «Afin d’étre sir que 'assemblage complet de
tous les éléments d’outils a main isolés issus de différents fabricants résisteront aux efforts
de désassemblage qui pourraient intervenir pendant I'utilisation, l'utilisateur doit vérifier,
avant l'utilisation de tout assemblage, en tirant manuellement dans une direction tendant a
séparer les éléments, que tous les dispositifs de retenue des éléments utilisés restent
efficaces».
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4.4.2
4.4.21

Tournevis

Surfaces non isolées

73—

Pour les tournevis isolés ou hybrides, une surface conductrice non isolée d’'une longueur
maximale de 18 mm est autorisée sur la téte de travail (voir la Figure 4).

Dimensions en millimetres

Légende

a parf

b isolftion

W téte

44272

L’isold

Dans

e conductrice

de travail

Forme de I’'isolation de la lame

30

30

<

Figure 4 — Représentation de I’isolation d’un tournevis typique

tion de la lame des:tournevis isolés doit étre reliée au manche.

IEC

a zone «Wy'de la Figure 4, le diametre extérieur de I'isolation, des tournevis isglés et
hybrides sur uneongueur de 30 mm, ne doit pas dépasser de plus de 2 mm la largeur |
grandef, que ce soit la largeur de la lame a I’extrémité ou la largeur de I’extrémité. Cette
peut étre paralliele ou conique vers I'extrémité.

la plus
partie

4423

Tournevis avec des tétes de travail interchangeables

Les tournevis isolés ou hybrides avec des tétes de travail interchangeables sont considérés
comme des outils a main pouvant étre assemblés. lls doivent répondre aux exigences
appropriées. Le diamétre extérieur de [lisolation peut excéder les dimensions données

en 4.4.2.2.

44.2.4

Tournevis avec dispositifs de maintien de la vis

Si un tournevis isolé ou hybride a un systéme de maintien de la vis, le tournevis doit lui-méme
répondre aux exigences du présent document. Le diamétre extérieur du systéme de maintien
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peut excéder les dimensions données en 4.4.2.2. Le systéme de maintien doit étre réalisé en
matériau isolant.

443

Clés — surfaces non isolées

Les surfaces non isolées autorisées sur la téte de travail des clés isolées ou hybrides sont les

suivan

e clé

tes (voir la Figure 5):

s a une téte: la surface de travail;

NOTE A la demande du client, la partie non isolée peut étre étendue a la téte de travail.

e clé

palygaonale clé a douilles, clé en T: |a surface de travail et 1a zone de contact

Légend
a part
b Isol

surf]

(¢

o

zon

W téte

4.4.4

L’isols

IEC

e
e conductrice
htion

bce de travail
b de contact

de travail

Figure 5 — Représentation de I'isolation d’une clé typique

Clésa molette

tion/des clés a molette isolées doit étre prolongée aussi loin que possible vers

de tra

vail. La zone non iIsolee peut s etendre a /a tete de travail. Sl 1a tete de travall res

a téte
e non

isolée, une garde doit étre installée afin d’éviter que la main glisse vers les parties
conductrices découvertes de la téte. Pour les dimensions minimales des gardes, voir la
Figure 6.

Dans le cas des clés a molette hybrides, une garde doit étre installée si les parties

condu

ctrices découvertes sont plus importantes que la surface de travail.
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Dimensions en millimétres

Ox

<
g N,

Figure 6 — Clé a molette isolée ou hybride

IEC

4.4.5 Pinces, pinces a dénuder, coupe-cables, pinces coupantes

L’isolgtion des branches de tels qutils'a main isolés ou hybrides doit comporter une garde afin

que lal main ne puisse pas glisser,vers les parties conductrices découvertes de la téte (voir la
Figurd 7 a titre d’exemple).
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Légend
a part
b surf
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o

zon

W téte

La ha
partie

Pour |
et 10

e 10
e 57

La dis

hce de travail
htion

b de contact

IEC

e

e conductrice

de travail

Figure 7 — Représentation de I'isolation d’une pince typique

Lteur de la garde doit €tre suffisante pour éviter tout glissement des doigts ve
5 conductrices découvertes au cours du travail.

s pinces, les dimensions de cette garde doivent étre d’au moins (voir les Figurg
titre d’exemple):

mm sura{gauche et la droite de la pince posée sur une surface plane;

nm sur-tes parties supérieure et inférieure de la pince posée sur une surface plang.

taricé minimale isolée entre la partie interne de chaque garde et toute partie non

rs les

s8,9

isolée

doit étre de TZ mm (voir les Figures 8, 9, 10 et 1T). La partie de Tisolation au-dela de Ta garde
doit étre prolongée aussi loin que possible vers la téte de travail.


https://iecnorm.com/api/?name=67d95a00c087308f9850f7eab65086ab

IEC 60900:2018 © IEC 2018 -77 -

Dimensions en millimétres

N/ FC
Figure 8 — Isolation des pinces

Dans |e cas d’une articulation coulissante, une garde de 5.nm doit étre prévue sur la|partie
intern¢ des branches. Se référer a la Figure 9 pour des-dimensions additionnelles.

Dimensions en millimetres

N
@ al
i

|

l |

! .

|
U

IEC

Figure 9 — Isolation de pinces multiprises

Lorsqu’il existe une surface fonctionnelle sous I'articulation, une garde intérieure doit étre
disponible (comme utilisée dans le cas des pinces multiprises). Voir la Figure 10.
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Dimensions en millimétres

—/

Figure 10 — Isolation des pinces comportant une surface
fonctionnelle'sous I’articulation

Dans |e cas ou les branches des odtils a main ont une longueur supérieure a 400 mm, une
garde|n’est pas exigée.

Dans |e cas de pinces et de tehailles isolées pour I'électronique, les dimensions de la|garde
doivent étre d’au moins:

e 5 1hm sur la gaucheet sur la droite de la pince posée sur une surface plane;
e 3 1nhm sur lesparties supérieure et inférieure de la pince posée sur une surface plang.
La disfance_minimale isolée entre la partie interne de la garde et la partie non isolée ddit étre

de 12lmm. Pa partie de l'isolation au-dela de la garde doit étre prolongée aussi loin que
possiljleivers la téte de travail (voir la Figure 11).

Les pinces et les tenailles isolées pour I'électronique doivent étre conformes a I'lSO 9656 et
I'ISO 9657, et le cas échéant a I'lSO 9654 ou I'I|SO 9655.
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Dimensions en millimétres

oy

Figure 11 — Représentation de llisolation des pinces
et des tenailles pour Félectronique

4.4.6 Ciseaux

L’isolgtion typique de ciseaux isolés est représentée a la Figure 12.

Les afceaux des ciseaux doivent étre)de la conception représentée a la Figure 12a o{ de la
conception représentée a la Figure_12b.

La longueur maximale des parties non isolées des ciseaux ne doit pas dépasser 100 mnj.

La paftie de l'isolation(au-dela de la garde doit étre prolongée aussi loin que possible yers la
téte de travail. Lorsque la longueur isolée au-dela de I'arceau est inférieure a 50 mm, au
moins|une garde_est-exigée.
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Dimensions en millimétres

410
J 512 A >12
i >N S
>5 >5
Figure 12a
410
>5 . ( >5

IEC

Figure 12b

4.4.7 Couteaux

Figure 12 — Isolation des ciseaux

La Figure 13 présente un exemple de l'application de l'isolation des couteaux isolés ou
hybrides. Les dimensions des couteaux isolés ou hybrides doivent se conformer a la

Figure 13.
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Dimensions en millimétres

>100

y \ IEC

Légende
a isolation
b garde

(9]

lamg (non isolée)

d distgnce entre le bord intérieur de la garde et la partie non isalée

Figure 13 — Isolation‘des couteaux

4.4.8 Brucelles

La longueur totale ! des brucelles doijt‘@tre comprise entre 130 mm minimum et 2(
maximum. La longueur des branches_gdoit étre au minimum de 80 mm (voir la Figure 14

Les deux branches des brucelles_doivent avoir une garde en direction de la téte de trav
garde|ne doit pas pouvoir s€ déplacer. Sa hauteur / et sa largeur b doivent étre suffi
(5 mm au minimum) pour éviter, durant le travail, tout glissement des doigts vers la lor]
non igolée u de la tétesde travail. Sur chaque branche, la longueur isolée ou en n
isolanfe e entre la garde et la téte de travail doit étre comprise entre 12 mm au minin
35 mnp au maximum (voir la Figure 14).

La lonjgueur nonyisolée u de la téte de travail ne doit pas dépasser 20 mm (voir la Figure

Dans Je«as de brucelles ayant une téte de travail métallique, la partie métallique doi

0 mm

).

ail. La
bantes
gueur
atiére
um et

14).

avoir

une direté minimale de 35 HRC, au moins de la téte de fravail aux branches., |
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A
Y
A

A

Y

A

IEQ
Légende
! londueur totale des brucelles

g londueur de la branche (préhension)

b largpur de la garde

h  hauteur de la garde

e partje isolée ou isolante de la branche entre la garde et la téte de travail

u téte|de travail (isolée ou non)

Figure 14 < Exemple de I’isolation des branches des brucelles

5 Essais

5.1 Généralités

jue le

4 4 dispositio d s—sont—p ement
destinées a étre utilisées comme essais de type permettant de valider la conception. Lorsque
cela est approprié, des moyens alternatifs (calcul, examen, essais, etc.) sont spécifiés dans
les paragraphes consacrés aux essais et sont destinés aux outils a main issus de la
production.

Les essais de type spécifiés de 5.2 a 5.11 doivent étre effectués sur au moins trois outils a
main de méme conception et conformément a la séquence spécifiée a I’Annexe E.

Si un outil @ main ne passe pas une partie quelconque de I'essai de type, 'essai de type doit
étre répété sur au moins six autres outils a main de méme conception. Si n’importe lequel de
ces six outils a main ne passe une partie quelconque de I'essai de type, alors I’essai complet
doit étre considéré comme ayant échoué.
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Tous les outils a main qui n’ont pas satisfait a8 I'essai de type doivent étre soit détruits, soit
rendus inutilisables pour des travaux sous tension.

Sauf indication contraire, les essais de type doivent étre effectués aprés un entreposage
d’'une durée minimale de 16 h conformément aux conditions climatiques IEC, 23 °C = 5 °C,
avec une humidité relative de 45 % a 75 % (voir I'lEC 60212 «ambiante normale»).

Sauf indication contraire, des tolérances de + 5 % sont admises sur les valeurs d’essai de
type exigées.

5.2 Controéle visuel

L’outill @ main (en particulier son isolation) doit étre vérifié visuellement et doit. étrq sans
défaufs apparents.

La lisipilité et la conformité du marquage doivent étre vérifiées conformément.a 4.1.4.

La conformité aux exigences complémentaires qui s’appliquent et\présentées dans les
paragraphes suivants doit étre vérifiée par examen visuel:

o lef.4.1.2, dans le cas d’éléments de liaison pour des  ‘autils a main pouvant étre
asgemblés;

e |le#.4.1.3.2 concernant les instructions d’emploi, dans le’cas d’outils a main pouvant étre
asgemblés et congus pour étre interchangeables entre.différents fabricants;

o |le f.4.2.4 concernant le type de matériau du systéme de maintien de la vis des tourngvis;

e le #.4.3 concernant les surfaces non isolées des clés.
5.3 Contréle dimensionnel

Les ekxigences dimensionnelles spécifiées en 4.4 doivent étre vérifiées. Les dimensidns de
certaifs éléments de marquage telles.que spécifiées en 4.1.4 doivent étre vérifiées.

5.4 Essais de chocs
5.4.1 Essai de type
5.4.1. Généralités

L'essdi doit étre.réalisé conformément a l'une des deux méthodes représentéep aux
Figurgs 15 et 16/En cas de doute, la méthode «B» s’applique (voir la Figure 16).

Dans |e cas)d’outils a main pouvant étre assemblés, les composants d’un outil doivent étre
vérifiés.par essai séparément.

L’acier du marteau utilisé dans Il'appareil de la Figure 15 et du marteau et de la piéce
intermédiaire utilisés dans I'appareil de la Figure 16 doit avoir une dureté comprise entre
20 HRC et 46 HRC.

Au minimum trois points de la couche isolante ou du matériau isolant doivent étre choisis
comme points d’essai, ces points étant ceux qui sont les plus susceptibles d’étre
endommagés lorsque I'outil & main tombe sur une surface plane.

L'essai doit étre considéré comme satisfait si le matériau isolant ne présente ni rupture, ni
desquamation, ni fissure. Tous les autres défauts visibles ou non visibles causés par I'essai
de choc sont vérifiés par les essais diélectriques en 5.5.
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