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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

2)

3)

4)

5)

6)

7)

8)

9)

Internatignal (Standard IEC 60900 has been prepared by IEC technical committee
working.

all national electrotechnical
internatjenel-ce-operation-en—aH—e4 o

this end and in addition to other activities,
Technidal Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred 1

Committees). The object of IEC is to promote

c fields. To

IEC publishes International Standards, Technical Spgcifications,

b as “IEC

Publicalion(s)”). Their preparation is entrusted to technical committees; any IEC National Committeq interested

and non-

with the International Organization for Standardization (ISO) in accordance with Cohditions det¢rmined by
agreement between the two organizations.
The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an ifjternational

consensus of opinion on the relevant subjects since each technical comniittee has representati
interested IEC National Committees.

IEC Puplications have the form of recommendations for international use'and are accepted by IH
Commiftees in that sense. While all reasonable efforts are made tolensure that the technical con
Publicalions is accurate, IEC cannot be held responsible for the way in which they are used
misintefpretation by any end user.

In ordef to promote international uniformity, IEC National Committees undertake to apply IEC H
transpafently to the maximum extent possible in their national and regional publications. Any
between any IEC Publication and the corresponding natiofal or regional publication shall be clearly
the lattg

=

IEC its¢lf does not provide any attestation of conformity. Independent certification bodies provide
assessinent services and, in some areas, accesstto |[EC marks of conformity. IEC is not responsi
service$ carried out by independent certification-bodies.

All useris should ensure that they have the, latest edition of this publication.

No liabjlity shall attach to IEC or its directors, employees, servants or agents including individual 4
membefs of its technical committees and IEC National Committees for any personal injury, property
other dgmage of any nature whatsoever, whether direct or indirect, or for costs (including lega
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any
Publicalions.

Attentigdn is drawn to the(Noermative references cited in this publication. Use of the referenced pul
indispepsable for the carrect application of this publication.

Attentign is drawn {o-the possibility that some of the elements of this IEC Publication may be thg
patent fights. IEC shall not be held responsible for identifying any or all such patent rights.

bn from all

C National
ent of IEC
or for any

ublications
divergence
ndicated in

conformity

ble for any

xperts and
damage or
fees) and
other IEC

lications is

subject of

78: Live

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.

Terms defined in Clause 3 are given in italic print throughout this document.

The committee has decided that the contents of this document will remain unchangéeq until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the\data felated to
the specific document. At this date, the document will be

e reconffirmed,
e withdfawn,
e replaged by a revised edition, or

e amended.

The contg¢nts of the corrigenda of January 2019 and May-2020 have been included in|this copy.

IMPORTANT - The 'colour inside' logo on_thée cover page of this publication indicates
that it| contains colours which are cconsidered to be useful for the |correct
undersfanding of its contents. Users-should therefore print this document psing 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.
However, all parties intervening in their design, manufacture, packaging, distribution, use,

maintenrj

environ

nce, repair, reuse,
ental considerations.

recovery and disposal

are

invited

to take ac

bount  of
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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 proWwMW&qu&m@u&Mwe safety
of the usfers provided they are used by skilled persons, in accordance with safe t¢thods of

work and|the instructions for use (where appropriate).

2 Normative references

The following documents are referred to in the text in such a way that some or a|l of their
content ¢onstitutes requirements of this document. For dated.feférences, only the edition
cited applies. For undated references, the latest edition of the referenced document (Fncluding
any amefndments) applies.

IEC 60040-1, High-voltage test techniques — Part 1: Genéral definitions and test requjrements

IEC 60212, Standard conditions for use prior to>and during the testing of solid |electrical
insulating materials

IEC 60417, Graphical symbols for use on’ equipment (available at: http://www.draphical-
symbols.[nfo/equipment)

IEC 61318, Live working — Conformity assessment applicable to tools, devices and equipment

IEC 61477, Live working — Minimum requirements for the utilization of tools, deVices and
equipment

ISO 1174-1, Assemblystools for screw and nuts — Driving squares — Part 1: Driving squares for
hand socket tools

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

=

S

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
following 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 to entry: Hand tools are normally tools such as screwdrivers, pliers, spanners or knives.

Note 3 to eptry: 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 bheen mepdified to
refer to Annex A.]

3.1.1
hybrid hand tool
hand too] made from insulating material(s) with exposed conductive parts at the workjng head

Note 1 to ephtry: Hybrid hand tools may have some non-exposed conductive parts used for reinforcement

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

3.1.2
insulated hand tool
hand too| made of conductive material(s), fully,or'partially covered by insulating matefial(s)

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

3.1.3
insulating hand tool
hand too| made totally or essentially from insulating material(s) except for inserts mjade from
conductiye material(s) used.for reinforcement, but with no exposed conductive parts

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

3.2
working |head
part of thr toelhead 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.

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
manufacturer or the customer (for example a national standard). The mechanical
specificatien i =¥s h etained-even—afterapplication
of an insdilating layer.

Insulating and hybrid hand tools specially designed for live working may have lower stress
resistance than insulated hand tools, but they shall withstand the expected workloads without
failing dye to remaining deformation or breaking. These hand tools gcan be equigped with
devices that limit the workloads that can be applied with them, foryexample by |overload
slipping glutches (see also Annex B).

4.1.3 Multiple-ended hand tools

Multiple-¢nded hand tools, such as box spanner, keys for_hexagonal socket screws|, double-
ended sq@cket-spanner, double-head open-end spanners etc., are not allowed for |insulated
hand tools but are allowed for insulating or hybrid hand tools if the design assures that there
is no conductive 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 miagnification.

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

— maprking of the @rigin (manufacturer’s name or trade mark);
e on the insulating material:

— mpdel/type reference;

— ygarof‘manufacture (at least the last two digits of the year);

— Sy = X = = i ' myg; triangle
(see Annex C);

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

— nygmber of the relevant IEC standard immediately adjacent to,the” doublq triangle
symbol (IEC 60900);
— fof hand tools designed for use at extremely low temperature:-letter “C” (see 4/2.2);

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

— additional marking where specified by the customer-(for example ownership mprk).

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

NOTE Fof example, the indication of test voltage may lead>to the assumption that the hand tool is puitable for
work at thaf voltage.

Other cHharacteristics or information not. needed at the work location, like the| year of
publicatign of the standard and the type of ‘hand tool, shall be associated to the profuct item
by other]| means, such as coded inférmation (bar codes, microchips, etc.), or [shall be
associated to its packaging.

The double triangle symbol shall be at least 3 mm high; the letter and the figur¢s of the
electricallworking limit shall.be at least 2 mm high (see Figure 1).

4.1.5 Separating of covers

If hand fools have{conductive elements (for example: torque adjusting screws, ¢perating
direction [switches,/etc.) which are insulated with covers of insulating materials, thege covers
shall be|securely fastened, so that they do not become separated during nofmal use
(see 5.9.]1)¢

4.1.6 Instructions for correct adjustment 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 insufatimgTmaterrat—apptiedom frarmdtoofs siatt—adteresecurety tothe—comdugtive part
from -20|°C to +70 °C.

Hand togls intended for use at extremely low temperatures (down to (=40 °C) [shall be
designated “Category °C” and shall be designed for this purpose.

4.3 Requirement concerning exposed conductive parts of hybrid tools

Exposed|conductive parts shall be securely fastened, so that they do not become deparated
during ndrmal use (see 5.8).

4.4 Additional requirements
4.41 Hand tools capable of being assembled
4411 Retaining devices for hand tools capable of being assembled

Hand togls capable of being assembled.sshall have suitable retaining devices tq prevent
unintentipnal separation of the assembly."The retaining forces shall be tested accprding to
5.9.5.

4.41.2 Insulation design for hand tools capable of being assembled

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

4.41.3 Hand:tools capable of being assembled with square drives

4.4.1.31 General

Hand tools capable of being assembled with square drives shall have square drives 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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Figurd 2 — Description of the insulating overlapping element and different assembly
conigurations for hand tools capable of being assembled with square drqes

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

IEC

Figure 3 — Marking symbol for hand tools’capable of being assembled and designed to
be interchangeable between different manufacturers (IEC 60417-6168:2012107)

The reliaple function of locking sysfems used for these hand tools shall be tested by|applying
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 manfufacturer
shall include the following“information: “To assure that the complete assembly of jnsulated
hand toof components\from different manufacturers will withstand separating forceq that are
expected| during thérintended use, prior to the use of any assembly the user shall agsure, by
pulling by hand. in)a separating direction, that the retaining devices of all used elements are
working ¢fficiently”.

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
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Insulated
capable

7 j} / v ff /
= 7 %ﬂﬁ

ive part
b

head

30

Shape of shaft insulation

30

Screwdrivers with exchangeable working heads

Figure 4 — lllustration of insulation.of a typical screwdriver

insulation of insulated screwdrivers shall be bonded to the handle.

IEC

r diameter of the insulationtof insulated and hybrid screwdrivers, over a
N area "W" of Figure 4,/shall not exceed by more than 2 mm the width of th
the width of the tip, whatever is the larger dimension. This area may be p
bwards the tip.

irement does _net apply to insulated bit sockets (or insulated socket drivers).

or, hybrid screwdrivers with exchangeable working heads are regarded as h
pf.being assembled. They shall meet the relevant requirements. The outer

length of
b shaft at
arallel or

and tools
diameter

of the insttation may exceed the dimensions of 4.4.2.2.

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

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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At the request of the customer, the un-insulated area can be extended to the working head.

EC 2018

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

Key

conduc

a
b insulatipn

(9]

working

o

contact

W working

4.4.4 Adjustable spanners

The insu
the work
head rern

slipping fowards the uncoyvered conductive parts of the head. For the minimum dime

the guarg

In the ca
than the

) E-_-
| LSS LSSS

IEC

ive part

surface
area

head

Figure 5 — lllustration oflinsulation of typical spanners

ation of insulated adjustable spanners shall be applied as far as possible
hains un-insulateds.'a guard shall be applied so that the hand is preven

s, see Figure 6.

se of hybrid adjustable spanners where there are more uncovered conduc
wvorkingssurface at the head, a guard shall be applied.

towards

ng head. The un-insulated area may be extended to the working head. If the¢ working

ted from

hsions of

ive parts
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Dimensions in millimetres

U N_J

Figure 6 — Insulated or-hybrid adjustable spanner

IEC

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

The handle insulation of such insulated or hybrid hand tools shall have a guard sq that the
hand is |prevented from slipping’ towards the uncovered conductive parts of fhe head
(see Figyre 7 as an example),
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Figure 7 — lllustration of insulation of typical pliers

ht of the guard shall be sufficient to prevent the slipping of the fingers toy
d conductive partssduring the work.

5, the minimun~dimensions of the guard shall be (see Figures 8, 9 and
example):

e 10 min on the'teft and on the right of the pliers held on a flat surface;

e 5mm

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

ards the

10 as an

The minimum insulated distance between the inner edge of each guard and any non-insulated
parts shall be 12 mm (see Figures 8, 9, 10 and 11). 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

In the cage of a slip joint, a guard of 5 mm shall be provided-for the inner part of the|handles.
Refer to Figure 9 for further dimensioning.

Dimensions in|millimetres

IEC

Figure 9 — Insulation of multiple slip joint pliers

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
Where 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 gdard shall
be at least:

e 5 mm|on left and right(ofithe pliers held on a flat surface;

e 3 mm|on the upperpart and the lower part of the pliers held on a flat surface.
The minimum insulated distance between the inner edge of the guard and the non-insulated

part shall be 42mm. The insulation portion in front of the guard shall extend as far as
possible fowards the working head (see Figure 11).

Insulated pliers and nippers for electronics shall be in accordance with ISO 9656 and
ISO 9657 and, where relevant, with ISO 9654 or ISO 9655
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Dimensions in millimetres

U

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

IEC

4.4.6 Scissors

A typicallinsulation of insulated scissors is shoewn in Figure 12.

The shagkles of the scissors shall have the design presented in Figure 12a or the design
presented in Figure 12b.

The maximum length of the un-insulated parts of scissors shall not exceed 100 mm.

The insulfation portion infront of the guard shall extend as far as possible towards th¢ working
head. If {he insulatedJength in front of the shackle is less than 50 mm, at least ong| guard is
required.
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Dimensions in millimetres

>h >h

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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Figure 13 — Insulation of knives
Tweezers
length / of tweezers shall be 130 mm minimum and 200 mm maximum. The(length of

es g shall be 80 mm minimum*(see Figure 14).

dles of the tweezers shall have a guard towards the working head. The gy
ovable. Its height icand width b shall be sufficient (5 mm minimum) to pre
f the fingers during:-the work towards the un-insulated length u of the work
nandles, the insulated or insulating length e between the guard and the wor}
2 mm minimum-and 35 mm maximum (see Figure 14).

sulated{length u of the working head shall not exceed 20 mm (see Figure 14

ard shall
vent any
ng head.
ing head

).

minimum

hardness
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Key

~

total length of the tweezers
length ¢f the handle (grip)
width of the guard

= o 0

height ¢f the guard
e insulatdd or insulating part of the handle 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 Gdneral

This document provides testing provisions to demonsirate compliance oi the product to the
requirements of Clause 4. These testing provisions are primarily intended to be used as 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 markimgstattbethecked for tegibitity andcomptetenessimaccordance with 217

The compliance with the relevant complementary requirements of the following subclauses
shall be ¢hecked by visual inspection:

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

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

e subclpuse 4.4.2.4 for the type of material of the screw retaining devices of screwdrivers;

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

The dimgnsional requirements of 4.4 shall be checked. The dimensions of certain elgments of
marking s$hall be checked according to 4.1.4.

5.4 Impact tests
5.4.1 Type test
54.1.1 General

The test ghall be carried aut'according to one of the two methods shown in Figures 1% and 16.
In case of doubt, method 9B” applies (see Figure 16).

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

The hammefrused in the apparatus of Figure 15 and the hammer and intermediate piece used
in the apparatus of Figure 16 shall be made of steel with hardness between 20 HRC and
46 HRC.

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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Dimensions in millimetres

— /®

R

Key

-

w0 m N

Side view
g11,5
w
[ X
o7 ®
411,5 | | B
| —H R
( =% S
™. N
F S
w
Y

S
N T
"
TR L]
= |1
AN
i [
| N Pext 19 Bint 8 () i ol g
\\\ - R IS
a N | | —
= |11
N [ {1
© RN N
= [ 11
=\ jay) | Y
[ Q Y
! QT e
| IEC IEC

Front view

Dimensions in|millimetres

- R50

12
25,

IEC

J 4
215 IEC
Detail of the assembly of hammer Detail of hammer head
axis of swing adjustable 5 hammer head — Rockwell hardness of material between

neutral axis of hammer
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20 HRC and 46 HRC
steel tube
test piece

vertical plane through axis of pendulum

Figure 15 — Example of test arrangement for the impact test — Method A
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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 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 amblent 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 #, so that
the energy W of impact on the hand tool to be tested shall be equal to that of this tqol falling
on a hard 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.

5414 Extreme low temperature impagcttest

Hand tools of category "C" shall be conditioned in a cooling chamber for 2 h at -40 °C + 3 °C.
The impdct test shall be carried outiaccording to 5.4.1.3.

5.4.2 Alternative methods.in cases where hand tools have completed the profluction
pbhase

For con}lormity evaluation of hand tools having completed the production phlase, the
manufacfurer shall{prove that he has followed the same documented production prodedure as
per the type tested)device.

The mantlfacturer shall document components and procedures that could affect tHe impact
resistancle-

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
dielectric test.

5.5.2.3 Wet chamber

The hand tools shall be stored at a relative humidity of (93 £ 2) % at ca, tempefrature of
23 °C + § °C for 48 h. Hand tools capable of being assembled shall not bexassemble[d prior to
conditionjng.

NOTE This humidity conditioning can be obtained by storing the hand tools in & closed chamber whichl contains a
saturated $olution of sodium sulphate decahydrate Na, SO, 10H,0 (Glayber's” salt) having a large exposed
surface.

5.5.3 Dielectric testing of insulated and hybrid hand tools
5.5.3.1 Type test
5.5.3.1.1 General

The hand tool shall be immersed in a bath of‘tap water up to a level of 24 mm + 2|mm from
the neargst non-insulated part. The watersshall have a minimum conductivity of 100 pS/cm.
The accefssible conductive part shall be above the water level (see Figure 17).

Pliers anfl similar hand tools shall:be tested in such a position that the gap d betweeh the two
inner sides of the handles is._2'mm to 3 mm, or the minimum possible by the tool’s
construcffion but not less than 2. mm (see Figure 17).

For hand tools capable(of ‘being assembled and for those tools where the design [does not
allow testing in a water-bath, the water bath shall be replaced by a bath of nickel |stainless
steel balls 3 mm inddiameter (measured with normal industrial tolerances).

A test voltage of 10 kV rms at 50 Hz or 60 Hz shall then be continuously applied between the
accessible<conductive parts and the water bath / steel ball bath for a test period|of 3 min
according-tetEC-60060 he current is measured during the test peri e oAtinuously
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:

[M=5L

where

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

TU KV

R
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3
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b - C
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Key

conducfivedpart

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
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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 {ests

Dimensions in|millimetres

Nominal pize | L, +0,1 L,+0,1 E, + 0,08 D, £0,05 D, £ 0,05 D) £ 0,05
6,3 19 16 8,4 11 14,5 16,5
10 19 16 12,7 16 19,5 21,5
12,5 19 16 16,9 20 23,5 25,5
20 19 16 25,4 30,5 34,5 35,6

Ly, Ly, E{,|Dy, D, and D are described.in Figure 18.

Dummy part 1 shall belassembled 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 assemply is not
required.

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.

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=b22c8bc715ba5c74b9177cfb0eb043c5

o thele

-32 - IEC 60900:2018 © IEC 2018

akage 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

Alternative methods in cases where hybrid hand tools have completed the

production phase

For conformity evaluation of hybrid hand tools having completed the production phase, the

manufac

urer shall prove that he has followed the same documented manufacturing p

rocedure

as per th

The man
performa

In any ddg
the type

5.5.4
5.5.4.1

Tools ha

NOTE Th

Electrods

surface
IEC 6006
for a test

b type tested device.

facturer shall document components and procedures that could affect the
hce.

ubt, a sampling test in accordance with IEC 61318, using the:test method d
est, applies.

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

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

s of conductive tape or conductivezpaint, in 5 mm wide strips, shall be plac
bf the handle at intervals of 24\mm + 2 mm (see Figure 19). In accordg

period of 3 min between eac¢h adjacent electrode.

Dimensions in

( Ol ©

dielectric

pfined for

pd on the
nce with

0-1, a test voltage of 10 kV rmis)at 50 Hz or 60 Hz shall then be continuouslly applied

millimetres

| —

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 manufacturer shall document components and procedures that could affect the dielectric
performapce

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

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

All parts pf the insulating coating of insulated hand tools, electrically tested as indicated in the
relevant |subclauses of 5.5 shall pass this test. The tests/shall be performed on fhe most
vulnerable part(s) for screwdrivers with insulated shaftiand for other hand tools at the
external middle part of the handle or legs.

If the radjius R at the test point is equal to or larger,than 10 mm, the test shall be made with a
test device according to Figure 20a. The part,efithe mass m in contact with the test piece
shall be @ stainless steel hemispheric nose-piece of 5 mm diameter. The applied for¢e F shall
be 20 N.

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

The hand tool shall be clamped in such a way that the insulating material coating af the test
point is ip a horizontal position. After setting up the testing device, the arrangemen{ shall be
held according to code 2°h/70 °C/<20 % of IEC 60212, in a heating chamber with véntilation.
At the end of the heating time and after a cooling period outside the chamber of 5 min, a test
voltage ¢f 5 kV sms at 50 Hz or 60 Hz shall be applied continuously, in accordgnce with
IEC 60040-1, between the testing device and the metal part of the hand tool for a tgst period
of 3 min, [usingthe code 18-28 °C/45-75 % of IEC 60212.

The test shall be considered as passed if no electrical puncture, sparkover or flashover
occurs during the test period.
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Dimensions in millimetres

7

IEC 1 IEC
Key
a conducfive part
b insulatipn (test point)
¢ hemispheric nose-piece
d rod
R radius 3t the test point of the hand tool
m testing mass
Flgure 20a — Radius at the test point Figure 20b — Radius at the test point
of the hand tool > 10 mm of the hand tool < 10 mm

Figure 20:4Indentation test

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

For confgrmity evaluation of insulated hand tools having completed the production phase, the
manufacturer shall prove that*he has followed the same documented production proqedure as
per the type tested device,

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

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


https://iecnorm.com/api/?name=b22c8bc715ba5c74b9177cfb0eb043c5

IEC 60900:2018 © IEC 2018 - 35 -

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
22, respectively. In case of doubt, method A shall apply.

Method A (see Figure 21):

A hook having a cutting edge of 5 mm width shall be placed on the working Head iIn such a
manner that it does not touch the conductive part.

A force H of 50 N shall be applied in the direction of the line dividing-the insulating material
coating ffom the conductive part for 3 min.
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Dimensions in millimetres

IEC
Key
a hook (the length of the handle depends an the size of the hand tool)
b conducfive part
¢ insulating material coating
L length gf the short arm of the heok

Figure 21 — Principle)of the testing device for checking adhesion of the insulating

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

Method B (se€ Figure 22):

A device having two cutling edges, each of 5 mm width, shall be placed on the working head
in such a manner that it does not touch the conductive part.

A force F of 100 N shall then be applied in the direction of the line dividing the insulating
material coating from the conductive part for 3 min.
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Dimensions in millimetres

A

S

I
e

| «— w

IEC

Key

1 adjusting device

Figune 22 — Principle of the testing device for checking adhesion of the insulating
coating onyconductive parts of the insulated hand tools —
Test on the working head — Method B

Either tegt 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 brdakage of
the insulating"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

i B I i T
1
oL L

an7\

IEC

Key

1 suitablg clamping device to hold the tested screwdriver in position with the shaft vertical downwardq during the
test

2 adjustirl]g device

s depth of penetration (s < 0,57)

t thickness of the insulating material coating
F  testing force

a spacing of 10.mm to 15 mm between the point where the shaft comes out of the handle and the cutt|ng edge of
the testing,appliance

D shaft dipmeter

Figure 23 — Testing device for checking adhesion of the insulating
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
knives with the testing apparatus according to Figure 24.

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

The test ghall 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.

Deformatjion of the insulating coating is not considered as a failure.
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F

Figure 24a

l_._

IEC

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 the type test, applies.

5.8 Telst of adhesion of exposed conductive parts at the working head of hybiid hand
tools

5.8.1 Type test

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

The test|shall be considered as passed if the exposed conductive parts or insert$ are not
separatefl from the supporting insulating material at the’ working head. If therg is any
movement between the conductive parts or inserts and\the supporting material the test is
deemed {o have failed.

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

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

The manpfacturer shall documentycomponents and procedures that could affect the|retaining
process.

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

5.9 Mdchanical tests

5.9.1 est-of adhesion of insulating covers of conductive adjusting or switchrng
lements

5.9.1.1 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

5.9.2.1 Type test

Type tesfs are described in the ISO standards corresponding to the different typeg of hand
tools. THe manufacturer shall provide the reports of these tests at the (reques$t of the
customer].

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

For confgrmity evaluation of insulated hand tools having completed the production phase, the
manufacfurer shall prove that he has followed the same documented production prodedure as
per the type tested device.

The manufacturer shall document components and procedures that could affect the
mechanigal stability of the hand tool. This includes ‘decumentation concerning the basic hand
tools thaf have been insulated.

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

5.9.3 nsulating and hybrid hand:tools
5.9.3.1 Type test

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

The manpfacturer_shall provide the reports of the type tests performed on the inswlating or
hybrid hdnd tools, at the request of the customer.

5.9.3.2 “—Altermative methodsin—cases-where-insutatingand-hybridthand-toots-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.

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 load| shall be gradually applied in the dismantling direction to reach the valug| given in
5.9.5.2 of 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 testqd with a
correspohding dummy. These dummies can be shaped to the needs of the measuring devices
used for [the test, but the dimensions of the female square drive part shall be in accordance
with Figdres 25 and 26. To assure that the intended function /is” given with all| possible
combinatjons of tolerances according to ISO 1174, always a “MIN”and a “MAX” dunpmy shall
be used.

Due to allack of information concerning relevant dimensions, the design of the dummies has
been limited to the nominal dimensions 10 mm and 12,5 mm.

The test ghall 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
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Figure 26a — Dummy “MIN”
A-A
w0
S
R2,5 0,1 o3
[sp]
V=
4 0T
_ 1 fiv4h <
S
A ®
0
5,7-0.1

IEC

Figure 26b — Dummy “MAX”

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

5.9.5.2 Not mechanically'locked retaining systems

For hanq tools capable ‘of being assembled with retaining systems without mechanjcal lock,
which mgans that ne‘locking element has to be activated before elements of the assegmbly can
be exchgnged (foryexample retaining systems acting based on magnetic retaining forces or
systems |acting—by a spring loaded element only), the following values shall be |used for
evaluation:

e 4 N fordrives up to 6,50 T,

e 11 N for drives from 6,51 mm to 10,00 mm;
e 30 N for drives from 10,01 mm to 13,50 mm;
e 80 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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5.10 Durability of marking

IEC 2018

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 (CH;-CH(OH)-CHs).

After this

rubbing, the marking shall still be legible.

NOTE 1 It is not part of this document to ensure that any relevant legislation and any specific safety instructions

regarding t

he 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 Flame retardancy test

5.11.1

The test
clamped
of the bu

Type test

shall be carried out in a draught-free room. The hand tool to be (tested
in a horizontal position. A small burner shall be arranged in such a way tha

vertical plane.

The gas
produce

supply shall be technical grade methane gas with a suitabte regulator and
a uniform gas flow. If natural gas is used as an alterhative to methane

shall be
the axis

‘ner nozzle and the axis of the handle of the hand tool are at right.angles and form a

meter to
its heat

content should be approximately 37 MJ/m3, which has been folnd to provide similar results.

The nozzle of the burner shall have a diameter “of 9,5 mm + 0,5 mm to produce a

20 mm =+

The burn
produce
supply a

produced

2 mm high blue flame.

hd the air ports of the burner until a 20 mm + 2 mm yellow-tipped blue

flame is measured again, and corrected-if necessary.

The burn
flame at

er shall then be placedlinthe test position as shown in Figure 27, with the a
ight angles to that of the hand tool.

er is placed remote from the hand toolyignited and adjusted in the vertical ppsition to
A blue flame 20 mm + 2 mm high. The flame is then obtained by adjusting the gas

flame is

. The air supply is then increased until the yellow tip disappears. The height of the

Kkis of the
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Key
test pie

tip of th

T o

burner
horizon

inner di

>~ a8 a o

At the st

Dimensions in

millimetres

IEC

Ce

e flame

al reference line

Ameter of burner tube 9,5 mm + 0,5 mm

height ¢f the flame of the gas burner

Figure 27 — Examplelof a flame retardancy test arrangement

art of the test, the tip of'the testing flame shall touch the insulating mater

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

The horizontal reference’/line d of Figure 27 at the level of the lower end of the i

material

s the datumisfor measuring the flame height.

If different types-of insulating material are used for the same hand tool, the test shall

on each i

ndividual type of insulating material.

al at the

nsulating

be made

The testing flame shall act upon the hand tool to be tested for 10 s. After this period, 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 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
used in conjunction with this document.

Annex G] developed from a risk analysis on the performance of the hand tools, ,proyides the
classification of defects and identifies the associated tests applicable in(“the|case of
productign follow-up.

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

7 Modjfications

Any modjffication of the hand tools shall require the type tésts to be repeated, in whole or in
part (if the degree of modification so justifies), as well~as’ a change in hand tool feference
literature
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Annex A
(informative)

Description and examples for insulated, hybrid and insulating hand tools

INSULATED HAND TOOLS
Conductive Conductive rcn%rlg;‘igﬁ've
material 2~ material
i Insulati Insulati
nsulatin nsulatin
Insulating Vmafnrialg Erialg
material

HYBRID HAND TOOLS

Insulating

Exposed conductive
material

material insert

Exposed Qductive material insert

Insulati

(s}
=7

g material

Non accessible
conductive material
insert

Insulating
material

Insulating materlalA\Q)

Insulating material
Exposed conductive
material insert

,S\QV

INSULATING HA ‘S)LS

ﬂ nsuatngi

Insulating
material
Non accessible
conductive material
insert

ﬁ
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Annex B
(informative)

Mechanical strength of insulating and hybrid hand tools

B.1 Context

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

e that such hand tools are required to resist various improper uses that are to be éxpected,

witho

For live v
some ha

It failing and endangering the user.

orking, the workers have to have a much better training level and the"appliq

lower str
without f

lnsu/atin} and hybrid hand tools specially designed for live working applications n

B2 G

To checK
workload
test pro
ISO stan
For thossg

If insulat

ss resistance than insulated hand tools, if they withstand the expected W
iling due to permanent deformation or breaking.

pneral

5 specified in Clauses B.3 to B.6, tests\ushould be carried out in accordancg
cedures defined in ISO standardst* for similar insulated hand tools.
jards do not exist, tests may beispecified by the manufacturer or by the ¢
tests the IEC climatic conditions and tolerances of 5.1 apply.

ng hand tools are equipped with devices that limit the workloads that can b

ations of

nd fools are very well defined. The following informative proposals are Ipased on
loads that can be applied by hand only and under regular conditions.

nay have
orkloads

the ability of insulating and hybrid han@itools to withstand the expected maximum

with the
If such
ustomer.

e applied

with then, for example overload.slipping clutches, these limiting devices are activated before

these tod

B.3 In

Torque v

Is reach the test loads specified hereafter.

sulating and hybrid screwdrivers
hlues fot insulating and hybrid screwdrivers are given in Table B.1.

Table B.1 — Torque values for insulating

and-hybrid screwdrivers
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 forcg is applied simultaneously on both handles in opposite directions, 35 mm-.away from
the outer|extremities of the handles right angled to the axle of the work piece to be turned.

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

The load| is applied 35 mm away from the outer extremities ©f*the handles squeg¢zing the
handles.

A torsion|test in accordance with ISO 5744 should be carried out for gripping pliers with a flat
nose. The force for clamping is 350 N, applied 35 mmyaway from the outer extremities of the
handle. The torque applied is 4 N-m. The maximum.permissible twist angle at this Jtorque is
20°.
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Annex C
(normative)

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

[ -
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Annex D
(informative)

Recommendation for use and in-service care

D.1 General

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

D.2 Sterage

Hand todls should be properly stored to minimize the risk of damage to the insulatipn due to
storage gr transportation. These hand tools should be stored generally separated flom other
tools to pvoid mechanical damage or confusion. Furthermore, these hand-tools should be
protected from excessive heat (for example heating or steam pipes) as well as UV radiation.

D.3 Inspection before use
Each time before use, each hand tool should be visually inspected by the user.

If there i any doubt concerning the safety of the hand ‘tool, it should either be scrapped or
subjected to examination by a competent person andtetested, if necessary.

D.4 Temperature

According to their capability, hand tools, should be used only in areas having temperatures
between |-20 °C and +70 °C and, for.tools marked “C”, between —40 °C and +70 °C.

D.5 Periodic examination and electrical retesting

An annual visual examination by a suitably trained person is recommended to detefmine the
suitability of the hand. fool for further service. If an electrical retest is required by national
regulation or by custamer specifications or in the case of doubt after visual examination, the
dielectric| test in 5:5.3.2 for insulated hand tools, 5.5.3.3 for hybrid hand tools and the test in
5.5.4.1 fqr insufating hand tools should be performed.
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General type test procedure

See Table E.1.
Table E.1 — Sequential order for performing type tests
Seg:;:r:_gial Type test Subclause Requirements
1 \lisual check 52 A4 414,
4.1.6)4.4.1.2,
4.43)2,4.4.2.4,
4.4.3
1 Dimensional check 5.3 4.1.4, 4.4
2 Impact test 5.4.1 4.2.1 apd 4.2.2
— at ambient temperature (for all hand tools) 5.4.1.2
3 Impact test 5.4.4
— at low temperature (all hand tools except category “C”) 5.4.1.3
— at extremely low temperature (hand tools of category “C?”) |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 4.2.1 apd 4.2.2
6 Test for adhesion of the insulating material coating (insulated |5.7.1 and 5.7.2 4.2.1 apd 4.2.2
hand tools)
— test on the working head (5.7.2.1)
— test on the insulation of.thesshaft of screwdrivers (5.7.2.2)
— test of the insulation of-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 handtools
8 Mechanical tests 5.9
— test of insulating covers of conductive adjusting or 5.9.1.1 4.1.5
switching 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

Limits of acceptable

insulation leakage current
L Iw=51L
a Engineers’ spanner L=a
single head
Example: 5L=1
R ~ L=a=020m I, =1 mA
IEC
a All-purpose pliers L=a,+a,=2a,
<
‘ Example: 5L=1,4
Og a;=a,=0,14m rounded to
a, L=0,28m Iy =2mA
IEC
a Socket spanner, L=a&a
1 ! 1842
> single head
Example: 5L=2
o a, = 0,30 m
S
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
R a;=0,15m
a, =0,25m
L=1,10m 1M=6mA
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Annex G
(normative)

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
Requirements — - Tests
Critical | Major Minor
General (4.1)
4.1.1 General integrity X 53,53
4.1.2 Performance under load
— Insulated hand tools X 5922
— Insulating or hybrid hand tools X 5.9.3.2
— Tweezers X 5.9.4
4.1.4 Marking
— Correctness X 54 5.3
— Durability X
4.1.5 Separating of covers X 5.9.1.2
4.1.6 Instructions for use X 5.2
General rgquirements concerning insulating materials (4.2)
4.2.1 Resistance to electrical stress 5.5
— Insulated hand tools X .94.3.2
— Hybrid hand tools X .94.3.3
— Insulating hand tools X 5.9.4.2
4.2.1 and ||Resistance to mechanical stress
4.2.2 — Impact resistance X 5.4.2
— Insulated hand tools — resistance to indentation X 5.4.2
4.3 — Insulated hand tools — adhesion of the insulating materials X 5.1.3
— Hybrid hand tools —«adhesion of conductive parts X 5.4.2
4.21 Flame retardancy, X 5.11.2
Additional requirements % Hand tools capable of being assembled (4.4.1)
4.41.1 Retaining devices X 5.9.5
4.41.2 Insulatign_design X 5.2
Hand tools capable of being assembled with square drives
4.4.1.3.1 |=General requirements X 5.3
4.41.3.2 T illlvluilallyvabiiiiy of COTTPOTTETTtS TTade Iuy different N 52, 5.3,
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

General iftegrity

Electrical hazard in the casecof-defects (for ekample
lack of insulating material, significant inclusigns in the
insulation coating).

Separatinpg of covers

In case of separation @f/,covers this will resulfin an
electrical hazard fot the user.

Resistande to electrical stress
— Insulgted hand tools

—  Hybrigl hand tools

— Insuldting hand tools

The good dielegtric performance of the insulating
material guarantees the protection of the worker
during eaCh use of the hand tools. Lack of diglectric
properties makes the hand tool an electrical hazard for
the werker.

Insulation| design for hand tools capable of being
assemblefl

Separation of parts during use of a hand tool|may
result in electrical hazards for the user.

Instructiops for use for hand tools capable of being
assemblef with square drives

If no information or wrong information is prov|ded,
incorrect assembly may result, leading to hazardous
conditions for the user.

Additional requirements — Screwdrivers (4.442)
— Un-inpulated areas

— Shapg of shaft insulation

— Bit scfewdrivers

— Screwdrivers with screw retaining devices

Electrical hazard for the user.

Additional requirements — Spahner — un-insulated
areas (4.4.3)

A too wide un-insulated area can increase elgctrical
hazards to the user.

Additional requirements — Adjustable spanner (4.4.4)

A too wide un-insulated area can increase elgctrical
hazards to the user. The absence of guard cgn lead to
a hazardous situation.

Additional réquirements — Pliers, strippers, cable
scissors, cable-cutting hand fools (4 4 5)

A too wide un-insulated area can increase elgctrical
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

— General requirements

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

— Interchangeability of components made by
differ¢nt suppliers

Resistande to mechanical stress
— Impagt resistance
— Insuldqted hand tools — resistance to indentation

Defect is likely to be detected by thecuser duting the
visual inspection before use — the worker will|not use
the hand tool.

Minor defects

Flame retprdancy

The effect of flames on insulated tools alreadjy results
from an accident at wark (electric arc) and is |not a
normal working condition of live working.

The flame retardancy of insulating materials is only to
minimize th€ effects of otherwise created hazards.

Correctnégss of marking

Wrong information will not result in a hazarddus
situation.for the user.

Durability|of marking

As-long as the worker can read the marking, the hand
tools can be used.

Instructions for use (availability)

Without information the skilled worker can usg the
hand tools.

Retaining|devices for tools capable of being
assemblefl

In case of separation of the assembly, the wdrker can
use it again after being re-assembled.
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b de I'exactitude du contenu technique de ses publications;{’'IEC ne peut pas étre tenue resp
elle mauvaise utilisation ou interprétation qui en est faite‘par‘un quelconque utilisateur final.

but d'encourager I'uniformité internationale, les Cami{és nationaux de I'lEC s'engagent, dg

nales. Toutes divergences entre toutes Publicdtions de I'lEC et toutes publications na
es correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

Ile-méme ne fournit aucune attestation de~conformité. Des organismes de certification in
ent des services d'évaluation de conformité et, dans certains secteurs, acceédent aux nf
ité de I'lEC. L’'IEC n'est responsable d'aucun des services effectués par les organismes de
dants.

5 utilisateurs doivent s'assurer gw'ils sont en possession de la derniére édition de cette publid

responsabilité ne doit éfreNimputée a I'lEC, a ses administrateurs, employés, au
hires, y compris ses experts” particuliers et les membres de ses comités d'études et d¢
Lix de I'IEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou d¢g
he de quelque nature-que ce soit, directe ou indirecte, ou pour supporter les colts (y comp
Ce) et les dépensesidécoulant de la publication ou de l'utilisation de cette Publication de

tre Publication de\lJEC, ou au crédit qui lui est accordé.

on est attirée sur les références normatives citées dans cette publication. L'utilisation de {
ées est obligatoire pour une application correcte de la présente publication.

on est.atiiree sur le fait que certains des éléments de la présente Publication de I'lEC p¢g
e droits*de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié dg
pts et de ne pas avoir signalé leur existence.
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La Norme internationale IEC 60900 a été établie par le comité d'études 78 de I'l[EC: Travaux
sous tension.

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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Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
78/1221/FDIS 78/1229/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a |

'approbation de cette norme.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.

Les termes définis a I’'Article 3 sont rédigés en italique tout au long du présent document.
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uent, imprimer cette publication en utilisant une imprimante couleur.

ture de
comme



https://iecnorm.com/api/?name=b22c8bc715ba5c74b9177cfb0eb043c5

IEC 60900:2018 © IEC 2018 - 65 -

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
fabricants, ou de recommandations aux utilisateurs des produits ayant pour but d’améliorer
I'environfiement. Cependant, tous Tes intervenanis a Ta conception, Ta fabrication, Tefballage,
la distribyition, 'utilisation, I’entretien, la réparation, la réutilisation, la récupération-gt la mise
au rebut pont 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 Dom

aine 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 a

Iternatif et 1 500 V en courant continu.

Les prodbits congus et fabriqués en conformité avec le présent document contrib

sécurité
conformé
échéant)
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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'lEC 60050 ou
pOUr IeS d Afinitione cndoifiniioc donndes—dansllEC Rn?A’J_

3.1
outil a main
outil teny a la main

Note 1 a I'grticle: Les outils a main peuvent étre des outils a main isolés, des outils(asmain isolants oy des outils
a main hybrides (voir ’Annexe A).

Note 2 a I'drticle: Les outils a main sont normalement des outils tels que tournevis, pinces, clés ou coujeaux.

Note 3 a llarticle: Les outils a main sont congus pour fournir au travailleur une protection contfe le choc
électrique.

[SOURCE: IEC 60050-651:2014, 651-21-19, modifiéen—La Note 1 a l'article a été|modifiée
afin de fdire référence a ’Annexe A.]

3.11
outil a main hybride
outil a main réalisé en matériau(x) isolant(é)"comportant des parties conductrices acfessibles
dans /a tgte de travail

Note 1 a I'grticle: Les outils a main hybrides-peuvent comporter des parties conductrices non accessibles utilisées
pour les renforcer.

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

3.1.2
outil a main isolé
outil a main réalisé. en matériau(x) conducteur(s), recouvert totalement ou partiellgment de
matériau(x) isolant(s)

[SOURCENEC 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 2 Les outils a main hybrides réduisent le risque de court-circuit entre deux piéces portées a des potentiels
différents.

NOTE 3 Les outils @ main isolés complétement recouverts de matériaux isolants a I'exception“dles parties
conductricgs situées sur la surface de travail réduisent le risque de court-circuit entre deux pieces poftées a des
potentiels différents.

Les exigeﬁnces qui suivent ont été rédigées afin que les outils @ main couverts par l¢ présent
document soient congus et fabriqués de fagon a contribuer a la sécurité des utilispteurs, a
condition| qu’ils soient utilisés par des personnes qualifiées pour réaliser des travaux sous

tension, [conformément a des méthodes de travail en toute .sécurité et aux ingtructions
d’emploi (le cas échéant).

4.1.2 Performance sous charge

Les spétifications mécaniques des outils a mainyisolés doivent étre conformes aux
normes |50 correspondantes ou, en I'absence de norme ISO, a une norme spécifige par le
fabricant|ou le client (par exemple une norme natiénale). Les spécifications mécanigues des
parties agtives des outils a main doivent étre maintenues méme aprés la mise en place de la
couche igolante.

Les outils @ main isolants et hybrides\spécialement congus pour les travaux sou$ tension
peuvent pvoir une résistance mécahigue inférieure a celle des outils a main isolés| mais ils
doivent slupporter les charges de‘travail attendues sans subir de déformation permj:ente ou

de ruptufe. Ces outils a main ‘peuvent étre équipés de dispositifs limitant les chprges de
travail q’ils peuvent appliquer,‘par exemple des systémes de débrayage par surcharge (voir
aussi I’Annexe B).

4.1.3 Dutils a maintayant plusieurs extrémités de travail

Les outil$ & main.ayant plusieurs extrémités de travail, tels que les clés polygonales| les clés
pour écrqus a-Six pans creux, les clés a douilles a deux tétes, les clés a fourche doyble, etc.,
peuvent ptre des outils a main isolants ou hybrides si leur conception assure I'abgence de
connexiobh_conductrice entre deux téfes de fravail, mais ne peuvent pas étre des outi¥s a 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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nnée de fabrication (au moins les deux derniers chiffres de I’'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 1,4 et
1,5.

— lindication 1 000 V (c’est-a-dire la limite électrique de travail en courant alternatif),
immédiatement adjacent au symbole double triangle (voir 'exemple a la Figure 1);

- le
tri

(v

- le
ét

— un
prl

Les outil
dessus.

NOTE L’i
pour étre u

D’autres
'année d

1000 V

IEC

Figure 1 — Marquage de la limite électrique de travail adjacent
au symbole double triangle (IEC 60417-5216:2002-10)

angle (IEC 60900);

ur les outils a main congus pour étre utilisés a trés basse température: la |
Dir 4.2.2);

marquage additionnel pour les.outils a main pouvant étre assemblés et cor

b @ main ne doivent-porter aucune indication de tension autre que celles dé

dication, paryexemple, d’'une tension d’essai peut conduire a I’hypothése que l'outil & mai
ilisé a cette tension.

caracteristiques ou informations non nécessaires sur le lieu de travail
e publication de la norme ou le type d’outil a main, doivent étre associées

numéro de la norme IEC applicable immédiatement adjacent au symbole double

bttre «C»

gus pour

re interchangeables entre diffétents fabricants (voir 4.4.1.3.2);
marquage additionnel lofsqu’il est spécifié par le client (par exemple, mprque du
ppriétaire).

crites ci-

h est prévu

comme
B chaque

puces

produit

électroniques, etc.), ou doivent étre associées a 'emballage.

har  d’autres  movens tals  aue la  codaae dinformation (code-barre
Y 7 | ) Ay s

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)

4.1.5 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
4.2.1 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 une résistance adéquate au vieillissement et ne doit pas propager la flamme.

Le revétgment isolant peut comporter une ou plusieurs couches. S’il existe plus d'ung couche,
celles-ci peuvent étre de couleurs différentes.

La conception et la construction des manches doivent permettre une prise-sire et gviter que
la main me puisse glisser inopinément. Les dimensions du manche gt\de la garde|données
dans les|différentes figures sont applicables a tous les types d’outilsa main dans Je but de
définir lafzone de prise en main.

4.2.2 Stabilité thermique

Les outils a main doivent pouvoir étre utilisés sans restriction entre —20 °C et +70 °C

Le revétement isolant appliqué sur les outils a_main doit adhérer solidement a |la partie
conductrice entre —20 °C et +70 °C.

Les outils a main congus pour usage a.'des températures extrémement basses| (jusqu’a
—40 °C) doivent étre dénommés «Catégorie C» et doivent étre congus a cet effet.

4.3 Exligence relative aux parties conductrices accessibles des outils hybridef
‘elles se

Les parties conductrices accessibles doivent étre fixées de fagon s(re pour éviter q
séparent|pendant leur utilisation normale (voir 5.8).

4.4 Exiigences complémentaires
4.41 Dutils amain pouvant étre assemblés

4411 Dispositifs de retenue des outils a main pouvant étre assemblés

Les outils—a—main—powvrani—etre—assemblés—detrent—avoir—un—dispositif—de—retenue roprié
P P

pour éviter une séparation inopinée de l'assemblage. Les 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.

— X A 3
T -——- - - -S| <>
\
/ v
)
=
)
A
D A
<2 \.)

dy
d3

Fa

-
[ IEC

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 nomipale 1 min. $2 1, fg,;s d, 91’5 d 61,5 dy 915 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

Ly, 1y, 1y, dyds. do et d, sont deécrites a la Figure 2

4.4.1.3.2 Interchangeabilité des composants provenant de différents-fabricants

Les outils a main pouvant étre assemblés et congus pour étre interchangeables entre
différentd fabricants doivent étre spécialement marqués a cet effet.

Le symbole de marquage et ses dimensions sont indiqués a la Figtre 3. La dimensi

étre supdrieure ou égale a 5 mm.

0,3H

0,3 H

0,3H

0,125 H

N

0,125 H

> <

Dimensions en

>

0,6 H

0,125 H

IEC

bn H doit

millimétres

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 Tournevis
4.4.2.1 Surfaces non isolées

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

<18 30 <18 30

IEC

Légende
a partie cpnductrice
b isolatiop

W téte de [travail

Figure 4 — Représentation de I’isolation d’un tournevis typique

4.4.2.2 Forme de I'isolation de la lame

L’isolation de la lame de€s tournevis isolés doit étre reliée au manche.

Dans la zone «Wx'de la Figure 4, le diametre extérieur de I'isolation, des tournevis|isolés et
hybrides |sur une\longueur de 30 mm, ne doit pas dépasser de plus de 2 mm la largepr la plus
grande, que ce soit la largeur de la lame a I'extrémité ou la largeur de I'extrémité. Cette partie
peut étre|parallele ou conique vers I'extrémité.

Cette exigence ne s’applique pas aux embouts a douilles isolés (ou aux pieces de commande
des douilles isolées).

4.4.2.3 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.

4.4.2.4 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.

4.4.3 Clés — surfaces non isolées

Les surfaces non isolées autorisées sur la téte de travail des clés isolées ou hybrides sont les
suivantes (voir la Figure 5):

e clés 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 polygonale, clé a douilles, clé en T: la surface de travail et la zone de contact.

N\
2

>

(R 4

IEC

Légende
a partie cpnductrice
b Isolatiop

surface|de travail

(¢

o

zone dg contact

W téte de [travail

Figure 5 — Représentation de I'isolation d’une clé typique

4.4.4 Clés-a molette

L’isolation des clés a molette isolées doit étre prolongée aussi loin que possible vers /a téte
de travail. La zone non isolée peut s’étendre a la téte de travail. Si la téte de travail reste 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
conductrices découvertes sont plus importantes que la surface de travail.
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Dimensions en millimétres

g N_J

Figure 6 — Clé a molette isolée ou hybride

IEC

4.4.5 Pinces, pinces a dénuder, coupe-cables, pinces coupantes

L’isolation des branches de tels outils a main isolés ou hybrides doit comporter une darde afin
que la mgin ne puisse pas glisservers les parties conductrices découvertes de la téfe (voir la
Figure 7 B titre d’exemple).
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Légende

partie cpnductrice

a
b surface

(¢

o

zone d4g

W téte de [travail

La hauteur de la garde doit étre suffisante pour éviter tout glissement des doigts
parties conductrices découvertes au cours du travail.

Pour les
et 10 a ti

e 10 min surlaigauche et la droite de la pince posée sur une surface plane;

e 5mm

isolatioh

IEC

de travail

contact

Figure 7 — Représentation de I'isolation d’une pince typique

pinces, les dimensions de cette garde doivent étre d’au moins (voir les Fig
re d’exemple):

sur le's parties supérieure et inférieure de la pince posée sur une surface pl

vers les
ures 8, 9
hne.

La distance minimale isolée entre la partie interne de chaque garde et toute partie non isolée
doit étre de 12 mm (voir les Figures 8, 9, 10 et 11). La partie de I'isolation au-dela de la garde
doit étre prolongée aussi loin que possible vers la téte de travail.
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Dimensions en millimétres

—/ W UWIEC
Figure 8 — Isolation des pinces

Dans le ¢as d’une articulation coulissante, une garde de/5;mm doit étre prévue sur|la partie
interne dges branches. Se référer a la Figure 9 pour des dintensions additionnelles.

Dimensions en|millimetres

fl
@ /1
—;}
|
| |
| I
|
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 le ¢as ou les branches des outils a main ont une longueur supérieure a 400|mm, une
garde n’gst pas exigée.

Dans le ¢as de pinces et de.tenailles isolées pour I'électronique, les dimensions de| la garde
doivent étre d’au moins:

e 5 mm|sur la gauche et sur la droite de la pince posée sur une surface plane;

e 3 mm|sur les (parties supérieure et inférieure de la pince posée sur une surface plane.

La distance, minimale isolée entre la partie interne de la garde et la partie non isoléel doit étre
de 12 min.La partie de l'isolation au-dela de la garde doit étre prolongée aussi|loin que
possible C@'I’me@ure )

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

U

Figure 11 — Représentation de I'isolation des pinces
et des tenailles pour I’électronique

IEC

4.4.6 Ciseaux

L’isolation typique de ciseaux isolés est représentée a la Figure 12.

Les arceaux des ciseaux doivent étré-de la conception représentée a la Figure 12ajou de la
conceptign représentée a la Figure t2b.

La longu¢ur maximale des parties non isolées des ciseaux ne doit pas dépasser 100 mm.

La partie|de l'isolation au+dela de la garde doit étre prolongée aussi loin que possible vers la
téte de ftravail. Lorsque la longueur isolée au-dela de l'arceau est inférieure a 50 mm, au
moins unje garde est exigée.
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Dimensions en millimétres

>h >h

Figure 12a

IEC

Figure—12b

Figure 12 — Isolation des ciseaux

4.4.7 Couteaux

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.


https://iecnorm.com/api/?name=b22c8bc715ba5c74b9177cfb0eb043c5

IEC 60900:2018 © IEC 2018 - 81—

Dimensions en millimétres

d
o

"_']\

>100

y \ IEC

Légende
a isolatiop
b garde
c lame (npn isolée)

d distance entre le bord intérieur de la garde et la partie non isolée

Figure 13 — Isolation des couteaux

4.4.8 Brucelles

La longueur totale / des brucelles doit, étre comprise entre 130 mm minimum et 200 mm
maximun}. La longueur des branches g 'doit étre au minimum de 80 mm (voir la Figurg 14).

Les deux| branches des brucelles_doivent avoir une garde en direction de la téte de tfravail. La
garde ne| doit pas pouvoir se_déplacer. Sa hauteur # et sa largeur b doivent étre syffisantes
(5 mm ayg minimum) pour &viter, durant le travail, tout glissement des doigts vers la|longueur
non isolde u de la téte~de’ travail. Sur chaque branche, la longueur isolée ou en matiére
isolante ¢ entre la garde~et la téte de travail doit étre comprise entre 12 mm au mipimum et
35 mm ay maximupm(voir la Figure 14).

La longu¢ur nonisolée u de la téte de travail ne doit pas dépasser 20 mm (voir la Figure 14).

Dans Ie Cas Ha hrucelles avant HRe téta n’a frg\lgll I’Y\Q"Q“II‘IIIQ |a r\orha mcﬂ'a“ ITTHT-) jo|t avon—

PTorooro ooy ot ro—toto P oo

une dureté minimale de 35 HRC, au moins de la téte de travall aux branches.
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A
Y
A

A

Y

A

longueyr totale des brucelles

g longueyr de la branche (préhension)
b largeur|de la garde
h hauteunde la garde
e partie ijolée ou isolante de la branchelentre la garde et la téte de travail
u téte de ftravail (isolée ou non)
Figure 14—Exemple de I’isolation des branches des brucelles
5 Essais
5.1 Généralités

IEC

Le présent document fournit 1es dispositions d essal qui_permetient de demontrer que le
produit satisfait aux exigences de I'Article 4. Ces dispositions d’essai sont principalement
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 Controle visuel

L’outil a btre sans

défauts

pparents.
La lisibili{é et la conformité du marquage doivent étre vérifiées conformémenta“4.1.4

La confdrmité aux exigences complémentaires qui s’appliquent et\présentées Hans les
paragraphes suivants doit étre vérifiée par examen visuel:

o le4.41.2, dans le cas d’éléments de liaison pour des. odtils a main pouyant étre
assemblés;

e le 4.41.3.2 concernant les instructions d’emploi, dans_le*cas d’outils a main pouvant étre
assemblés et congus pour étre interchangeables entre différents fabricants;

o le 4.4.2.4 concernant le type de matériau du systéme de maintien de la vis des toprnevis;

e le 4.4.3 concernant les surfaces non isolées-d€s clés.
5.3 Cdntrole dimensionnel

Les exigences dimensionnelles spécifiées en 4.4 doivent étre vérifiées. Les dimersions de
certains ¢léments de marquage telles que spécifiées en 4.1.4 doivent étre vérifiées.

5.4 Eslsais de chocs
5.4.1 Fssai de type
5411 Généralités

L'essai d¢oit étre-réalisé conformément a l'une des deux méthodes représen{ées aux
Figures 15 et 16."En cas de doute, la méthode «B» s’applique (voir la Figure 16).

Dans le ¢as.d’outils a main pouvant étre assemblés, les composants d’un outil doivent étre
vérifiés par essai separement.

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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Dimensions en millimétres
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Détail de I’assemblage du marteau Détail de la téte du marteau
axe de balancement réglable 5 téte du marteau — dureté Rockwell du matériau comprise

entre 20 HRC et 46 HRC
tube d’acier
éprouvette

plan vertical passant par 'axe du pendule

Figure 15 — Exemple de montage pour I’essai de choc — Méthode A
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Dimensions en millimétres
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1 martea
piéce irftermédiaire en acier de 100 g
arétes lggérement arrondies

piece d|acier de \107kg

a b O N
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5.4.1.2 Essai de choc a température ambiante

L'outil @ main doit étre soumis a l'essai a la température ambiante, 23 °C +5 °C, du
laboratoire.

La hauteur de chute # du marteau doit étre déterminée en fonction de son poids P, ainsi
I’énergie de choc W sur 'outil & main a soumettre a 'essai doit étre égale a celle de cet outil
tombant d’'une hauteur de 2 m sur une surface dure:
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ou
H est la hauteur, en métres, de chute du marteau;
F est le poids, en newtons, de I'outil 8 main soumis a I’essai;

P est le poids, en newtons, du marteau.
5.4.1.3 Essai de choc a basse température

Les outils a main, excepté ceux de la catégorie «C», doivent étre conditionnés, pendant une
durée de 2 h, dans une enceinte a -25 °C + 3 °C. L’essai de choc doit débuter 120 s aprés le
retrait deg l'outil de I'enceinte. La température ambiante du laboratoire doit| étre de
23 °C+4§-°C.

La hauteur de chute H du marteau doit étre déterminée en fonction de~son poidd P, ainsi
I’énergie|de choc W sur 'outil & main a soumettre a 'essai doit étre égaleya celle dg cet outil
tombant ¢’'une hauteur de 0,6 m sur une surface dure:

ou
H est lalhauteur, en métres, de chute du marteau;
F est le|poids, en newtons, de I'outil a main soungis a I’essai;

P est le|poids, en newtons, du marteau.
5414 Essai de choc a trés basse température

Les outils a main de la catégorie «C» doivent étre conditionnés, pendant 2 h, dans une
enceintefa -40 °C £ 3 °C.

L’essai dp choc doit étre réalisé-conformément a 5.4.1.3.

5.4.2 Moyen alternatif pour les outils a main issus de la production

Pour évaluer la coffarmité des outils a main issus de la production, le fabricant doit prouver
qu’il a rgspecté(la méme procédure de fabrication documentée que celle utiliség pour le
dispositiffsoumisa I'essai de type.

Le fabrl ant doit documenter las combpasants ot las
Ht—aeHt—a o ctHR et +—18S OS5 HE—B+—68&

résistance au choc.

procédures—susceptibles—daffecter la

En cas de doute, un essai sur prélévement conforme a I'lEC 61318, et utilisant la méthode
d’essai définie pour I'essai de type, s’applique.

5.5 Essais diélectriques
5.5.1 Exigences générales

Pour les essais réalisés conformément a [I'|lEC 60060-1, la tension d’essai doit étre
augmentée et réduite avec un taux uniforme d’environ 1 000 V/s.

L’essai diélectrique doit démarrer au plus tard 5 min aprés la fin du conditionnement.
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5.5.2 Conditionnement (uniquement pour I’essai de type)
5.5.21 Généralités

Avant I'essai (selon 5.5.3 ou 5.5.4), les outils a main doivent étre conditionnés conformément
a I'une des deux possibilités décrites en 5.5.2.2 et 5.5.2.3.

5.5.2.2 Bain d’eau

Les outils & main doivent étre totalement immergés dans un bain d’eau du robinet a la
température de la piéce tel que spécifié en 5.1 (23 °C + 5 °C) pendant 24 h £ 0,5 h. L’eau doit
avoir une conductivité minimale de 100 uS/cm. Aprés ce conditionnement, les outils a main
doivent étre séchés par essuyage et soumis a I'essai diélectrique.

5.5.2.3 Enceinte humide

Les outils a main doivent étre conditionnés a une humidité relative de (93-%"2) % |et a une
températhre de 23 °C = 5 °C pendant 48 h. Les outils a main pouvant,éire assemblés ne
doivent plas étre assemblés avant le conditionnement.

NOTE Ce| conditionnement en atmosphére humide peut étre obtenu en plaCant’ les outils a mairl dans une
enceinte fgrmée contenant une solution saturée de décahydrate de sulfate devsodium Na, SO, 10H,0 (sel de
Glauber) exposée sur une grande surface.

5.5.3 Fssai diélectrique des outils a main isolés et hybrides
5.5.3.1 Essai de type
5.5.3.1.1 Généralités

L’outil @ jmain doit étre plongé dans une cuve:d’eau du robinet jusqu’a ce que le rliveau de
I'eau soitla 24 mm + 2 mm du point le plus;proche de la partie non isolée. L’eau doit pvoir une
conductiyité minimale de 100 uS/cm. La.partie conductrice accessible doit étre au-dessus de
la surface de I'eau (voir la Figure 17).

Les pinces et les outils a main_similaires doivent étre soumis a I'essai de fagon Jtelle que
I'intervalle d entre les parties_internes des deux branches isolées soit compris entrel 2 mm et
3 mm, oy soit égal au mjnimum de fermeture possible de I'outil, mais sans étre inférieur a
2 mm (vdir la Figure 17):

Pour les jputils a main pouvant étre assemblés et pour ceux dont la conception ne pgrmet pas
les essaip dans. Un)bain d’eau, le bain d’eau doit étre remplacé par un bain de billeg en acier
inoxydable au<nickel d’'un diameétre de 3 mm (mesuré avec les tolérances industrielles
normales).

Une tension d’essai de 10 kV en valeur efficace a 50 Hz ou 60 Hz doit alors étre appliquée
continuellement entre les parties conductrices accessibles et I'eau du bain/le bain de billes
pendant une durée d’essai de 3 min, conformément a I'|EC 60060-1. Le courant est mesuré
pendant la durée de I'essai, soit en permanence soit en fin d’essai.

Pour les outils isolés, ce courant doit étre inférieur a 1 mA en valeur efficace pour 200 mm
d’isolation. Cette valeur correspond a un maximum du courant de fuite de:

]M:5L

ou

Iy, est la valeur maximale du courant de fuite (en milliampéres en valeur efficace), arrondie
au milliampére supérieur;
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L est la longueur revétue développée (en meétres) de l'isolation, arrondie au centimétre

inférieur.

NOTE L’Annexe F donne des exemples de calcul de la longueur revétue développée de l'isolation et des limites
admissibles du courant de fuite.

Pour les outils hybrides, le courant doit étre inférieur a 0,5 mA en valeur efficace.

Les outils a main pouvant étre assemblés doivent étre soumis a I’essai dans toutes les
combinaisons possibles d’assemblage spécifiées par le fabricant. Dans le cas des outils
pouvant étre assemblés avec des carrés conducteurs, des gabarits peuvent étre utilisés pour
réaliser I'essai électrique (voir 5.5.3.1.2). Les outils a main avec des dispositifs de retenue
doivent étre soumis a I'essai dans les deux positions extrémes, le cas échéant.

L’'essai doit étre considéré comme satisfait s’il ne se produit ni perforation, ni amgrgcage, ni
contourngment durant I’essai et si les limites du courant de fuite sont respectées.
Dimensions en|millimetres
10 kV
a —
O,
- Y l
N -_
+
<
N
— : I S—
b et e
N {1 W W §
™~ ( d>2
[} ._ p— 4\67 - =
= =
Légende
a partie conductrice
b bain d’eau du robinet

(9]

U

partie isolée ou isolante de I'outil a main
intervalle a maintenir entre les parties internes des branches

ampéremetre

Figure 17 — Montage d’essai diélectrique pour outils @ main isolés ou hybrides
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5.5.3.1.2 Essais d’outils a main pouvant étre assemblés avec des carrés
conducteurs

Dans le cas d’outils a main pouvant étre assemblés avec des carrés conducteurs
(voir 4.4.1.3.1), les outils peuvent étre soumis a I'essai en pieces détachées si ces pieces
sont assemblées a des gabarits décrits a la Figure 18. Les dimensions et tolérances des
gabarits doivent étre conformes a celles données dans le Tableau 2.

Dimensions en millimetres

< L Ly

- !
-< >

Dy
E,

IEC IEC

Gabarit 1 a utiliser avec Gadbarit 2 a utiliser avec
les|extrémités femelles de I’outil a main les extrémités males de I’outil a mdin

Légende
1 partie cpnductrice
2 isolatiop

Figure 18 — Description des gabarits pour les essais diélectriques des oufils
a main pouvant étre assemblés avec des carrés conducteurs

Tableau 2 — Dimensions et tolérances des gabarits a utiliser
pourles essais diélectriques

Dimensions en|millimetres

Taille ngminale L, =04 L,+0,1 E, +0,05 D, +0,05 D, + 0,05 D, + 0,05
6,3 19 16 8,4 11 14,5 16,5
1P 19 16 12,7 16 19,5 21,5
125 19 16 16,9 20 23,5 25,5
2p 19 16 25,4 30,5 34,5 35,6
Ly, Ly, Eq, DD, et D, sont décrites a la Figure 18.

Le gabarit 1 doit s’assembler a des extrémités femelles et le gabarit 2 a des extrémités
males.

Pour tous les éléments individuels soumis a I’essai avec des gabarits, 'essai diélectrique de
I'assemblage complet n’est pas exigé.

L’'essai doit étre considéré comme satisfait s’il ne se produit ni perforation, ni amorgage, ni
contournement durant I’essai et si les limites du courant de fuite sont respectées.
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Moyen alternatif pour les outils a main isolés issus de la production

Pour évaluer la conformité des outils a main issus de la production, le fabricant doit prouver
qu’il a respecté la méme procédure de fabrication documentée que celle utilisée pour I'essai

de 5.5.3.

1 qui doit étre réalisé mais:

e le conditionnement tel que spécifié au 5.5.2 n’est pas nécessaire;

o la durée d’essai aprés avoir atteint la tension spécifiée doit étre de 10 s;

e la distance entre le niveau de I'eau (ou des billes) et la piece métallique exposée la plus

proch

e |eme

Le fabriclffI
performahces diélectriques.

En cas d
d’essai d

5.5.3.3

Pour éva

prouver qu’il a respecté la méme procédure de fabrication_ decumentée que celle util

le dispos

Le fabric
performa

En cas de doute, un essai sur prélévement;eonforme a I'lEC 61318, et utilisant la

d’essai d

5.5.4
5.5.4.1

Les outil
suit.

NOTE Le

Des éleqgtrodessaconstituées par des bandes conductrices, ou de la peinture cor

d’une lar
24 mm =+

e doit étre 2475 mm;

surage du courant de fuite n’est pas réalisé.

nt doit documenter les composants et les procédures susceptibles d’afi{ecter les
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Fssai diélectrique des outils a main isolants
Essai de type

5 n'ayant pas de partie conductrice accessible doivent étre soumis a I'ess§

but de cet eSsai est de vérifier la qualité diélectrique du matériau utilisé pour 'outil.

geuf.de 5 mm, doivent étre placées sur la surface du manche a des inter

méthode

n

cant doit
sée pour

ant doit documenter les composants et les)procédures susceptibles d’affecter les

méthode

i comme

ductrice,
valles de
essai de

2\mm (voir la Figure 19). Conformément a I'lEC 60060-1, une tension d

10 kV en valeur efficace a 50 Hz ou 60 Hz doit &fre appliquée continuellement pendant une
durée d’essai de 3 min entre chaque électrode adjacente.
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5.5.4.2
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En cas de doutej-un essai sur prélevement conforme a I'lEC 61318, et utilisant la

d’essai d
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( ®

10 kV

IEC

meétre

Figure 19 — Dispositif d’essai diélectrique.pour outils a main isolants
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ement durant la durée d’essai et si lercourant de fuite est inférieur a 0
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Moyen alternatif pour les outils a main isolants issus de la production

millimétres

rcage, ni
5 mA en

cant doit
dispositif

ant doit documenter les composants et les procédures susceptibles d’affecter les

méthode

5.6 Essatde peneétration (pour 1es outifls & maim 1sotesy ...

5.6.1

Essai de type

Toutes les parties du revétement isolant des outils a main isolés, controlés électriquement
comme indiqué dans les paragraphes de 5.5 qui s’appliquent, doivent satisfaire a cet essai.
L’essai doit étre réalisé sur la ou les parties les plus vulnérables des tournevis a lame isolée,
et pour les autres outils @ main sur la partie médiane extérieure du manche ou des branches.

Si le rayon de courbure R au point d’essai est supérieur ou égal a 10 mm, I'essai doit étre
réalisé avec un dispositif d’essai conforme a la Figure 20a. La partie de la masse m qui est en
contact avec I’éprouvette doit étre une piéce en acier inoxydable avec bout hémisphérique de

5 mm de

diameétre. La force appliquée F doit étre de 20 N.
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Si le rayon de courbure R au point d’essai est inférieur a 10 mm, une tige de 4 mm de
diameétre et d’au moins 30 mm de longueur, placée perpendiculairement a 'axe de I'outil, doit
étre utilisée avec la méme force F de 20 N (voir la Figure 20b).

L’outil a main doit étre maintenu de telle fagon que le revétement isolant au point d’essai soit
en position horizontale. Aprés mise en place du dispositif d’essai, I'’ensemble doit étre
maintenu conformément au code 2 h/70 °C/<20 % de I'lEC 60212 dans une enceinte de
chauffage avec ventilation. A la fin de la période de chauffage et aprés une période de
refroidissement de 5 min a I'extérieur de I’enceinte, une tension d‘essai de 5 kV en valeur
efficace a 50 Hz ou 60 Hz doit étre appliquée continuellement pendant une durée d’essai de
3 min, conformément a I'lEC 60060-1, entre le dispositif d’essai et la partie métallique de
I'outil a main, en utilisant le code 18-28 °C/45-75 % de I'l|EC 60212.

L’'essai doit étre considéré comme satisfait s’il ne se produit ni perforation élegfrique, ni
amorgage, ni contournement pendant la durée d’essai.

Dimen'sions en|millimétres

Q

IEC IEC

Légende
partie cpnductrice

a
b isolatiop (point d’essai)

c piéce hgmisphérique
d tige
R rayon de courbure au point d’essai de I'outil a main
m masse fi’éssai
Figure 20a — Rayon de courbure au point Figure 20b — Rayon de courbure au point
d’essai de I’outil a main > 10 mm d’essai de I’outil a main <10 mm

Figure 20 — Essai de pénétration

5.6.2 Moyen alternatif pour les outils @ main isolés issus de la production

Pour évaluer la conformité des outils a main isolés issus de la production, le fabricant doit
prouver qu’il a respecté la méme procédure de fabrication documentée que celle utilisée pour
le dispositif soumis a I'essai de type.

Le fabricant doit documenter les composants et les procédures susceptibles d’affecter la
résistance a la pénétration.

En cas de doute, un essai sur prélévement conforme a I'lEC 61318, et utilisant la méthode
d’essai définie pour I’essai de type, s’applique.
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5.7 Essai d’adhérence du revétement isolant des outils a main isolés
5.7.1 Conditionnement

Les outils a main isolés doivent étre conditionnés pendant 168 h, avant essai, dans une
enceinte de chauffage avec ventilation a une température de 70 °C + 3 °C.

Les essais suivants doivent étre débutés a température ambiante, 3 min suivant la sortie de
I’enceinte, en utilisant le code 18-28 °C/45-75 % de I'l|EC 60212.

5.7.2 Essai de type

5.7.21 Essai sur la téte de travail des outils 8 main isolés

L’essai dpit étre effectué sur les outils a main isolés suivants:

e les clgs;
o les cl¢s plates;

e les oytils a main pouvant étre assemblés (sauf les embouts utilisés{Comme tourngvis).

L’'essai geut étre réalisé conformément a la méthode A ou aslasrméthode B, reprgsentées
respectivement aux Figures 21 et 22. En cas de doute, la méthede A doit s’appliquer,

Méthode |A (voir la Figure 21):

Un crochet ayant un bord coupant de 5 mm de largeur doit étre placé sur la téte de fravail de
telle fagcojn qu’il ne touche pas la partie conductricé’

Une force F de 50 N doit étre appliquée suivant la ligne de séparation matériau isolant-partie
conductrice pendant 3 min.
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Dimensions en millimétres

L

IEC

Légende
a crochet|(la longueur de la branche est’/fonction de la dimension de I'outil & main)
b partie cpnductrice

revétenjent en matériau isolant

(9]

L longueyr de la branche ‘toudée du crochet

Figures21 — Principe du dispositif d’essai pour vérifier I’adhérence
dulrevétement isolant sur les parties conductrices des outils a main isolé$ —
Essai sur la téte de travail — Méthode A

Méthode B (voir la Figure 22):

Un dispositif ayant deux bords coupants de 5 mm de largeur chacun doit étre placé sur la téte
de travail de fagon qu’il ne touche pas la partie conductrice.

Une force F de 100 N doit alors étre appliquée suivant la ligne de séparation matériau isolant-
partie conductrice pendant 3 min.
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Légende
1 disposi
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L’'un ou |
ne se dé
et s’il ne

5.7.2.2

Dimensions en millimétres

A

p—

NI

| «— w

=

B-B

if de réglage

Figure 22 — Principe du dispositif d’essai pour vérifier I’adhérence

IEC

revétement isolant sur les parties conductrices des outils a main isolé§ —

Essai sur la téte de travail — Méthode B

autre essai doit étre considéré comme satisfait si le revétement de matérig
blace pas-sur plus de 3 mm par rapport a sa position initiale sur la partie cor
Se produit aucun bris du matériau isolant.

Essal sur |le revetement isolant des lames de tournevis Isoles

u isolant
ductrice,

L’'essai doit étre effectué sur les tournevis isolés ou sur les parties d’outils a main isolés
pouvant étre assemblés et utilisés comme tournevis, a I'aide du montage d’essai représenté a

la Figure

23.
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