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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HAND-HELD MOTOR-OPERATED ELECTRIC TOOLS —

SAFETY -

Part 1: General requirements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for sfandardizationycemprising
all national electrotechnical committees (IEC National Committees). The objech of IEC } to promote
|nternat|ona| co- operatlon on all questlons concerning standardlzatlon in the eIe j Y

preparatory work. International, governmental and non-governmental ordanizat
participate in this preparation. IEC collaborates closely with the Inte

2) The formal decisions or agreements of IEC on technical matters
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

3) IEC Publications have the form of recomm

Publications is accurate, IEC cannot be “qeld
misinterpretation by any end user.

4) In order to promote international uniformity
transparently to the maximum extent poski
between any IEC Publication aqd the corres
the latter.

vether direct or indirect, or for costs (including legal fees) and
se of, or reliance upon, this IEC Publication or any other IEC

Internatignal Standard IEC 60745-1 has been prepared by sub-committee 61F: Safety of hand-
held motor-operated electric tools, of IEC technical committee 61: Safety of household and
similar_electrical appliances.

This consolidated version of IEC 60745-1 is based on the third edition (2001) [documents
61F/422/FDIS and 61F/427/RVD], its amendment 1 (2002) [documents 61F/460/FDIS and
61F/484/RVD], its amendment 2 (2003) [documents 61F/534/FDIS and 61F/540/RVD] and the
corrigendum of January 2003.

It bears the edition number 3.2.

A vertical line in the margin shows where the base publication has been modified by
amendments 1 and 2.
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Annexes A, B, C, D, E, F, G, |, Kand L form an integral part of this standard. |

Annex J is for information only.

NOTE In annexes B, K and L, subclauses which are additional to those in the main body of the text are numbered |
|

starting from 101.

The committee has decided that the contents of the base publication and its amendments 1
and 2 will remain unchanged until 2006. At this date, the publication will be

* reconfirmed;

+ withdrawn;

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

A bilingual version of this publication may be issued at a later date

The contents of the corrigendum of August 2003 have beepni 5, CO

&
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INTRODUCTION

This part 1 is to be used in conjunction with the appropriate part 2, which contains clauses to

supplement or modify the corresponding clauses in part 1 to provide the relevant requirements
-

foraach tuna for 1ot
TOTCacTT iy pCoUT pToOdToT

Individual countries may wish to consider its application, so far as is reasonable, to tools not
mentioned in part 2, and to tools designed on new principles.

If the functions of a tool are covered by the different parts 2 of IEC 60745, the relevant part.2 is
applied to each function separately, so far as is reasonable. If applicable, the influence of one
function on the other is taken into account.

Normative references to other IEC and ISO standards are given in cla

NOTE In this standard, the following print types are used:

Requirements: in roman type

Test specification: in italic type

— Notes: in smaller roman type

It has been assumed in the drafting of this Internationalh Staw

- CISPR 11 a
— |EC 61000-3-2 aq
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HAND-HELD MOTOR-OPERATED ELECTRIC TOOLS -
SAFETY -

Part 1: General requirements

1 Scope

1.1 This International Standard deals with the safety of hand-held
magnetically driven electric tools, the rated voltage of the tools being not (more
single-phase a.c. or d.c. tools, and 440 V for three-phase a.c. tools.

mqtor-operated or
am250 V for

tools which are encountered by all persons in the normal use asonably foeseeable
misuse of the tools.

Hand-held electric tools, hereinafter referred to as t i n b&"mounted on a support
for use as fixed tools without any altiexati ; i within the scope of this

standard. Unless the requirement for F i glevant part 2, this standard
alone will not be sufficient to ensure that\the som ti \ nd support is adequate.

Requirements for motors not isolated frlom chhaving basic insulation not designed
for the rated voltage of the jqQols, are giken quirements for rechargeable battery-
powered motor- operated Qr nd the battery packs for such tools are

For hand-held;too ended to be used in vehicles or on board ships or aircraft, additional
requirements may be necessary.

For hand-held tools intended to be used in tropical countries, special requirements may be
necessary.

NOTE Attention is drawn to the fact that in many countries, additional requirements are specified by the national
health authorities, the national authorities responsible for the protection of labour, the national water supply
authorities, etc.



https://iecnorm.com/api/?name=14a8e8cf8136660c44298e7d3e1ca153

-8- 60745-1 O IEC:2001+A1:2002
+A2:2003(E)

2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references nnly the edition cited alnlnlinq Eor undated references_the latest edition of

the referenced document (including any amendments) applies.

IEC 60061-1:1969, Lamp caps and holders together with gauges for the control of
interchangeability and safety — Part 1: Lamp caps
Supplement A (1969) to amendment 26 (2001)

IEC 60068-2-75:1997, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC 60085:1984, Thermal evaluation and classification of electrical in

insulating materials under moist conditions
IEC 60127 (all parts), Miniature fuses

IEC 60227 (all parts), Polyvinyl chloride insulated c
450/750 V

IEC 60320 (all parts), Applignce couplexs fo%se vl gHd similar general purposes

IEC 60335-1:2001,
requirements

IEC 60384-14:1
specification: Fix

the supply mains

of hqusehold_and Simitar electrical appliances — Part 1: General

Glow-wire apparatus’and common test procedure

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products

IEC 60695-2-12:2000, Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods —
Glow-wire flammability test method for materials

IEC 60695-2-13:2000, Fire hazard testing — Part 2-13: Glowing/hot-wire based test methods —
Glow-wire ignitability test method for materials

1) ‘DB’ refers to the on-line IEC database.
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IEC 60707:1999, Flammability of solid non-metallic materials when exposed to flame sources —
List of test methods

IEC 60730-1:1999, Automatic electrical controls for household and similar use — Part 1:
General rnr;tuirnmnnfe

IEC 60760:1989, Flat, quick connect terminations
IEC 60884 (all parts), Plugs and socket-outlets for household and similar purposes

IEC 60998-2-1:2002, Connecting devices for low-voltage circuits for household and similar
purposes — Part 2-1: Particular requirements for connecting devices as separate entities_ with
screw-type clamping units

a screwdriver, whieh nray be used to operate a screw or other fixing means.

3.21

rated yvoltage

voltage assigned to the tool by the manufacturer. For three-phase supply, it is the voltage
between phases

3.2.2
rated voltage range
voltage range assigned to the tools by the manufacturer. expressed by its lower and upper limits

3.2.3

working voltage

maximum voltage, without the effect of transient voltages, to which the part under
consideration is subjected when the tool is supplied at its rated voltage and operating under
normal load
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3.24
rated input
input in watts assigned to the tool by the manufacturer

o Y. W

Y TR

rated input range

input range in watts assigned to the tool by the manufacturer, expressed by its lower and upper
limits

3.2.6

rated current

current assigned to the tool by the manufacturer. If no current is assigned to_the tool, thé rated
current for the purpose of this standard is the current measured when the is_undér-normal
load at rated voltage

3.2.7
rated frequency
frequency assigned to the tool by the manufacturer

3.2.8

rated frequency range
frequency range assigned to the tool by the manuf
limits

y its lower and upper

3.2.9
normal load

normal use

3.2.9.1

no load input / cyxre
highest input or ¢
external load (work) appli

adjusted according

3],4S operated at rated voltage and frequency with no
pries packaged with the tool by the manufacturer and

3.2.10

3.2.11
normal use
use of a.tool for which it is designed, taking into account the manufacturer’s instructions

3.31

detachable cord

flexible cord, for supply, intended to be connected to the tool by means of a suitable appliance
coupler

3.3.2

supply cord
flexible cord, for supply purposes, which is fixed to the tool

3.3.3
type X attachment
method of attachment of the supply cord so that it can easily be replaced
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3.34

type Y attachment

method of attachment of the supply cord such that any replacement is intended to be made by
the manufacturer, its service agent or similar qualified person

3.3.5

type Z attachment

method of attachment of the supply cord so that it cannot be replaced without breaking or
destroying the tool

3.4.1

basic insulation
insulation, not necessarily including insulation used for functional purpo
parts to provide basic protection against electric shock

applied-to live

3.4.2
supplementary insulation
independent insulation applied in addition to the basic insulatiof § e protection

3.4.3
double insulation
insulation system comprising both basic insulatio

344

reinforced insulation
insulation of hazardous live parts which provides 3 gree of protection against electric shock
equivalent to double insulation

3.4.5

class | tool

tool in which p in ¢ _ShoCk does not rely on basic, double or reinforced
insulation only, butp i S ditional safety precaution in that conductive accessible

parts are connected hing conductor in the fixed wiring of the installation in
such a way that parts cannot become live in the event of a failure of the
basic insulation ared as class | tools are tools with double insulation and/or

reinforced inSulati paving an earthing terminal or earthing contact

3.4.6

class Il too

tool in which~p against electric shock does not rely on basic insulation only, but in

which additional saféty precautions, such as double insulation or reinforced insulation, are
provided,\\there being no provision for protective earthing or reliance upon installation
conditions

3.4:7

class Il construction

part of a tool for which protection against electric shock relies upon double insulation or
reinforced insulation

348

class lll tool
tool in which protection against electric shock relies on supply at safety extra-low voltage, and
in which voltages higher than those of safety extra-low voltages are not generated
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3.4.9

class lll construction

part of a tool for which protection against electric shock relies upon safety extra-low voltage,
and in which voltages higher than those of safety extra-low voltages are not generated

3.4.10

creepage distance

shortest path between two conductive parts, or between a conductive part and the outer surface
of the enclosure, considered as though metal foil were pressed into contact with accessible
surfaces of insulating material, measured along the surface of the insulating material

NOTE Examples of creepage distances are given in Annex A.

3.4.11

clearance
shortest distance between two conductive parts, or between a congo
surface of the enclosure, considered as though metal foil were ‘p
accessible surfaces of insulating material, measured through air

NOTE Examples of clearance distances are given in Annex A.

3.4.12
normal duty conditions of insulating material

3.4.13
severe duty conditions of insulating

where there is heavy dg i erial and a long period of electrical stress; or
an extra heavy d@ al and a short period of electrical stress

3.5.1

extra-low voltags
voltage supplied ce W the tool and, which, when the tool is supplied at rated
voltage, does’notexcee C tween conductors and between conductors and earth

rated voltage wob exceeding 42 V between conductors and between conductors and earth, the
no-load voltage not exceeding 50 V. When safety extra-low voltage is obtained from the supply
mains, its to be through a safety isolating transformer or a convertor with separate windings,
the insulation of which complies with double or reinforced insulation requirements

3.5.3

safety isolating transformer

transformer, the input winding of which is electrically separated from the output winding by an
insulation at least equivalent to double insulation or reinforced insulation, and which is intended
to supply a distribution circuit, a tool or other equipment at safety extra-low voltage

3761
hand-held tool (in this standard abbreviated to “tool”)

electric motor-operated or magnetically-driven machine intended to do mechanical work, with
or without provisions for mounting on a support, and so designed that the motor and the
machine form an assembly which can easily be brought to the place of operation, and which is
either held or supported by hand or suspended during operation

NOTE Hand-held tools may be provided with a flexible shaft, the motor being either fixed or portable.
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3.6.2

exchange type tool

tool which is intended not to be repaired at all, or to be repaired by the manufacturer's service
organization only

3.71

non-detachable part

part which can only be removed or opened with the aid of a tool, or a part which fulfils the test
of 21.22

3.7.2

detachable part
part which can be removed or opened without the aid of a tool, or a part
accordance with the instruction for use, even if removal requires the useg

3.8.1

thermostat

temperature-sensing device, the operating temperature of

adjustable; and which, during normal operation, keeps the te sontrolled part

3.8.2

temperature limiter
temperature-sensing device, the oper
adjustable, and which, during normal
the temperature of the controlled part
reverse operation during the normal dut

3.8.3

thermal cut-out
device which, during
automatically opening

its setting cannot T al
3.8.4

self-resetting therma
thermal cut-out whi ) vatica tores the current after the relevant part of the tool has
cooled down t !

Ye temperature of the controlled part by
he current, and which is so constructed that

order to restereXthe cugrent

3.8.6

protective device

device the operation of which prevents a hazardous situation under abnormal operation
conditions

3.8.7
thermal link
thermal cut-out which operates only once, and then requires partial or complete replacement

3.9.1

all-pole disconnection

disconnection of all supply conductors except the protective earthing (grounding) conductor by
a single initiating action
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| 3.9.2
accessible part
part which can be touched by means of the standard test finger in Figure 1, including, for
accessible metal parts, any metal part connected to it

3.9.3

live part

any conductor or conductive part intended to be energized in normal use, including a neutral
conductor but, by convention, not a PEN conductor.

3.10.1

electronic component

part in which conduction is achieved principally by electrons moving throug vacuums;igas or
semiconductor, with the exclusion of neon indicators

3.10.2
electronic circuit
circuit incorporating at least one electronic component

3.10.3

protective impedance

impedance connected between live parts and acces
the current is limited to a safe value

3§, and of value so that

3111
rated operating time
operating time assigned to the tool by thes

3.11.2
short-time operation
operation under norms

each period of athe
ambient tempera
3.11.3
intermittent o

operation in a
operation unde

3.11.4
routine servi
periodic servicing™w requires tool disassembly as instructed by the instruction manual and
performed by authorized service centre

3.11:5

user-maintenance

any maintenance operation stated in the instructions for use or marked on the tool which the
manufacturer of the tool intends the user to perform

3.12.1
accessory

device that Is altached only 10 The oufput mechanism oOf the 100l

3.12.2

attachment

device attached to the housing or other component of the tool and which may or may not be
attached to the output mechanism and does not modify the normal use of the tool within the
scope of this standard
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4 General requirements

Tools shall be so constructed that in normal use they function safely so as to cause no danger
ta persons or Qurrmmdinge, even in the event of rnnqnnnhly foreseeahle misuse

In general, this principle is achieved by fulfilling the relevant requirements specified in this
standard, and compliance is checked by carrying out all the relevant tests.

5 General conditions for the tests

5.1 Tests according to this standard are type tests.

separate samples

Additional samples may be required, for example if the
voltages, or if the test of 12.6 has to be made; in this

different supply
8" of the motor are

or switching devices are tested with these controls or
favourable settings, if the setting can be altered by the user.
are set for the highest speed.

by the user, this subclause does not apply.

Adequate sealing is regarded as preventing alteration of the setting by the user.

5.6 The tests are made in a draught-free location and, in general, at an ambient temperature
of (20 = 5) °C.

If the temperature attained by any part is limited by a temperature sensitive device, or is

influenced by the temperature, the room temperature is, in case of doubt, maintained at
(23 £ 2) °C.
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5.7.1 Tools for a.c. only are tested with a.c. at rated frequency, if marked, and those for
a.c./d.c. are tested at the more unfavourable supply.

Tools for a.c. which are not marked with rated frequency, or marked with a frequency range of

oU FHz 10 6U Hz, are tested with either dOU Hz or oU Hz, whichever IS the more untavourabnle.

5.7.2 Tools having more than one rated voltage are tested on the basis of the most
unfavourable voltage.

When it is specified for tools marked with a rated voltage range that the supply voltage is equal
to the rated voltage multiplied by a factor, the supply voltage is equal to:

— the upper limit of the rated voltage range multiplied by this factor, if gre

When a factor i@
rated voltage with

5.8

5.10 If class”I tools”have accessible metal parts which are not connected to an earthing
terminal or earthing contact, and are not separated from live parts by an intermediate metal
part which is connected to an earthing terminal or earthing contact, such parts are checked for
compliance with the appropriate requirements specified for class Il construction.

If-class | tools have accessible non-metallic parts, such parts are checked for compliance with
the appropriate requirements specified for class Il construction, unless these parts are
separated from live parts by an intermediate metal part connected to an earthing terminal or
earthing contact.

5.11 If class | or class Il tools have parts operating at safety extra-low voltage, such parts are
checked for compliance with the appropriate requirements specified for class Il tools.

5.12 When testing electronic circuits, the supply is to be free from those perturbations from
external sources that can influence the results of the tests.



https://iecnorm.com/api/?name=14a8e8cf8136660c44298e7d3e1ca153

60745-1 O IEC:2001+A1:2002 —17 -
+A2:2003(E)

5.13 If, in normal use, the heating element cannot be operated unless the motor is running,
the element is tested with the motor running. If the heating element can be operated without the
motor running, the element is tested with or without the motor running, whichever is the more
unfavourable. Heating elements incorporated in the tool are connected to a separate supply

unloca otharmiion onand fin

ol
TTTC oS- OtTCTWioC— S P T CTTCUr

5.14  For attachments performing a function which is within the scope of one of the relevant
parts 2, the tests are made in accordance with that part 2.

For other attachments, the tests are made in accordance with manufacturer's instructions;Cin
the absence of such instructions, the tool is operated continuously at a load at which_fated
input or rated current is attained.

5.15 If a torque is to be applied, the method of loading is chosen sg/as oig ‘additional
stresses, such as those caused by side thrust. Additional loads ps y ke correct
operation of the tool are, however, taken into consideration.

current does not affect the test. Modification of output,
permitted for the connection to a brake.

6 Void

7 Classification

7.1 Tools shall be of
shock:

class |, class Il,s q

7.2 Tools
according

8 Marking and instructions

8.1 Tools shall be marked with:

— rated voltage(s) or rated voltage range(s), in volts. Tools for star-delta connection shall be
clearly marked with the two rated voltages (for example 230 A/ 400 Y);

— symbol for nature of supply, unless the rated frequency is marked,;

— rated input, in watts or rated current, in amperes. The rated input or current to be marked
on the tool is the total maximum input or current that can be on circuit at the same time. If a
tool has alternative components which can be selected by a control device, the rated input
or rated current is that corresponding to the highest loading possible;
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— name or trade mark or identification mark or company name of the manufacturer or any
other person responsible for placing the tool on the market;

— designation of series or type;

— symbol for class Il construction, for class Il tools only;

— IP number according to degree of protection against ingress of water other than IPX0. The
first numeral of the IP number need not be marked on the tool;

— manufacturer’s address or country of origin;

— any mandatory mark showing compliance with legislation by reference to this standard.

Compliance is checked by inspection.

8.2 Tools for short-time operation or intermittent operation\ shalNge \marked” with rated
operating time, or rated operating time and rated resting tingé re fively, unless the operating

The lower and u@i eXxated\range of values shall be separated by a hyphen (-).
The different ratedv

Examples:
115-230 V: T,
115/230

Compliance

8.4 If the to0l can be adjusted to suit different rated voltages, the voltage to which the tool is
adjusted-shall be clearly discernible.

This requirement does not apply to tools for star-delta connection.

For tools where frequent changes in voltage setting are not required, this requirement is
considered to be met if the rated voltage to which the tool is adjusted can be determined from a
wiring diagram fixed to the tool. The wiring diagram may be on the inside of a cover which has
to be removed to connect the supply conductors. It is not to be on a label loosely attached to

thetoot:

Compliance is checked by inspection.
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8.5 For tools marked with more than one rated voltage or with more than one rated voltage
range, the rated power input for each of these voltages or ranges shall be marked.

The upper and lower limits of the rated power input shall be marked on the tool so that the

relation-batwaan inout and valtaaa annagare dictinethy 1inlace thao diffoaranca haotwaoan thga limite
ForatHoH—o-8tWe e H—iHRpUtahia—orta < S-S SHRGH Y85 e—aHe+e R 8 e W e B e —HHHS

of a rated voltage range does not exceed 10 % of the mean value of the range, in which case
the marking for rated power input may be related to the mean value of the range.

Compliance is checked by inspection.

8.6 If units or technical data are expressed by symbols, the following symbols shall be uséd;

Vo, volts
A amperes
Hz o hertz

W o watts
KW kilowatts
o farads

ME microfarads
L litres

o T grams

(o kilogra
bar......o.coii bars

Pa .o pascals

o hours

Revolutions or reciprocations per minute

direct current

Alternating current

two-phase alternating current

two-phase alternating current with neutral

three-phase alternating current

NI three-phase alternating current with neutral
LT A rated current of the appropriate fuse-link in
amperes
X time-lag miniature fuse-link where X is the
— symbol for the time/current characteristic, as
given in IEC 60127
|
L
........................................ Protective earth
(]| e class Il tool

IPXX IP symbol
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If the first numeral for the IP numbering is omitted, the omitted numeral shall be replaced by
the letter X, for example IPX5.

The symbol for nature of supply shall be placed next to the marking for rated voltage.

The dimensions for the symbol for class |l tools shall be such that the length of the sides of the
outer square is about twice the length of the sides of the inner square. The length of the sides
of the outer square shall not be less than 5 mm, unless the largest dimension of the tool does
not exceed 15 cm, in which case the dimensions of the symbol may be reduced, but the length
of the sides of the outer square shall not be less than 3 mm.

When other units are used, the units and their symbols shall be those Re international

standardized system. Multiple or submultiple units are also allowed.

Additional symbols are allowed, provided they do not give rise to mi

Compliance is checked by inspection and measurement.

8.7 Tools to be connected to more than two supply ¢ sf ¥ provided with a
connection diagram, fixed to the tool, unless the corrg ion is obvious.

The correct mode of connection is deemed tq e terminals for the supply
conductors are indicated by arrows pgin nals/ The earthing conductor is

the windings are to be connected.

Compliance is checked by inspection.

8.8 Except for type Z

— Terminals in@

8.9 Unless. it is obviously unnecessary, switches which may give rise to a hazard when
operated-shall be marked, or so placed as to indicate clearly which part of the tool they control.

Indications used for this purpose shall, wherever practicable, be comprehensible without a
knowledge of languages, national standards, etc.

Compliance is checked by inspection.

Q4N

Q. 1V :_UI tuu:a Vvh;bh Illight vauotT dallycl VVhGII Dtaltcd unc/\pcutcC“y, thc “Uff" puoit;un Uf thc
mains switch shall be indicated, unless this position is obvious; the indication, if required, shall
be the figure O, as given by symbol IEC 60417-5008 (DB:2002-10).

The figure O shall not be used for any other indication.
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The position of the moving contacts of the mains switch shall correspond to the indications for
the different positions of its operating means.

NOTE The figure O may, for example, also be used on a digital programming keyboard.

Compliance is checked by inspection.

8.11 Regulating devices and the like, intended to be adjusted during operation, shall be
provided with an indication for the direction of adjustment to increase or to decrease the value
of the characteristic being adjusted. An indication of + and — is considered to be sufficient.

The requirement does not apply to regulating devices provided with an adjusting means, )if its
fully “on” position is opposite to its “off” position.

input, speed, etc.

The indication for the different positions of the operating-n
be placed on the device itself.

Compliance is checked by inspection.

2 when the tool is removed from the
packaging. The general safety instructions e aje from the instruction manual. They

The instruction aI 5 de ameé and address of the manufacturer or supplier of
branded product agd ar_BXp S\ symbols used on the product.

Format of GenerahSafety Instructions must differentiate, by font highlighting or similar means,
the context of clauses as illustrated below.

The( order of the warning statements shall be: as required by part 1, as required by the
applicable part 2, and any optional warning statements deemed necessary by the manu-
facturer.

General Safety Rules

WARNING! Read all instructions Failure to follow all instructions listed below may result in

| fet L L £ -l ls H HE Th £ o s LI Il £ 4+ i Lotaal
CICUlrTv orfuvUuUn, T1TITC ditu7ur  oCrivuo Hl_]ul_y. rrrc tCrirr VUVVCI [AYAvJ) nr darm JUr ure VVCIII”IIyO oty
below refers to your mains-operated (corded) power tool or battery-operated (cordless) power
tool.
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SAVE THESE INSTRUCTIONS

1)

Work area

a) Keep work area clean and well lit. Cluttered and dark areas invite accidents.

flammable I|qu|ds gases or dust. Power tools create sparks which may /gn/te the
dust or fumes.

c) Keep children and bystanders away while operating a power tool. Distractions can
cause you to lose control

2) Electrical safety

a) Power tool plugs must match the outlet. Never modify the plug in-a ny way. Do not
use any adapter plugs with earthed (grounded) power tools. U fied\plugs and
matching outlets will reduce risk of electric shock

b) Avoid body contact with earthed or grounded surfaces §
ranges and refrigerators. There is an increased risk of
earthed or grounded.

c) Do not expose power tools to rain or wet condi
will increase the risk of electric shock.

d)

e) When operating a power
outdoor use. Use of a cord suita

3) Personal safety

a) Stay alert, watch x e common sense when operating a
power tool. Do no : c e you are tired or under the influence of
drugs, alcoho edicatien. 9 of inattention while operating power tools
may result in sg g )

b) Use saf ar eye protection. Safety equipment such as dust
mask, no d hat, or hearing protection used for appropriate
conditions w i

C) sure the switch is in the off-position before plugging

with your finger on the switch or plugging in power tools that
e Switah\o accidents

d) , -\\' adjusting key or wrench before turning the power tool on. A wrench

8ft aftached to a rotating part of the power tool may result in personal injury.

e) Do notoverredach. Keep proper footing and balance at all times. This enables better
cantrol of the power tool in unexpected situations.

f) (" Dress properly. Do not wear loose clothing or jewellery. Keep your hair, clothing
and gloves away from moving parts. Loose clothes, jewellery or long hair can be
caught in moving parts.

g) If devices are provided for the connection of dust extraction and collection
facilities, ensure these are connected and properly used. Use of these devices can
reduce dust-related hazards.

4) Power tool use and care

a) Do not force the power tool. Use the correct power tool for your application. The
correct power tool will do the job better and safer at the rate for which it was designed.

b) Do not use the power tool if the switch does not turn it on and off. Any power tool
that cannot be controlled with the switch is dangerous and must be repaired.
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c) Disconnect the plug from the power source and/or the battery pack from the
power tool before making any adjustments, changing accessories, or storing
power tools. Such preventive safety measures reduce the risk of starting the power
tool accidentally.

H—St ot toot —of—tt h—of—chitd —d —aH
unfamiliar with the power tool or these instructions to operate the power tool.
Power tools are dangerous in the hands of untrained users.

e) Maintain power tools. Check for misalignment or binding of moving parts,
breakage of parts and any other condition that may affect the power tools
operation. If damaged, have the power tool repaired before use. Many accidents
are caused by poorly maintained power tools.

f) Keep cutting tools sharp and clean. Properly maintained cuttihg
cutting edges are less likely to bind and are easier to control.

oQls with "sharp

g) Use the power tool, accessories and tool bits etc. i

situation.

5) Service

Assembly

)
3) Connectiopo ps
4) IIIustrate@ i
) \
)

Limits on size of work piece

General instructions for use
c)« Maintenance and servicing

1) Regular cleaning, maintenance, and lubrication

N

Servicing by manufacturer or agent; list of addresses

w

1N

a

)
)
) List of user-replaceable parts
\
]
)

For power tools with type X attachment, where a specially prepared cord is needed to
replace the cord: if the supply cord of this power tool is damaged, it must be replaced by
a specially prepared cord available through the service organization.
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6) For power tools with type Y attachment: if the replacement of the supply cord is
necessary, this has to be done by the manufacturer or his agent in order to avoid a
safety hazard

7) For power tools with type Z attachment: the supply cord of this power tool cannot be

ranlaced and tha nower tool shall he serannad
Fop+a e—aRa—tHe-pPowWer—+ —SHaHB P

o T

8.13 Markings required by the standard shall be easily legible and durable.

Compliance is checked by inspection and by rubbing the marking by hand for 15 s with a piece
of cloth soaked with water and again for 15 s with a piece of cloth soaked with petroleum spirit.

After all the tests of this standard, the marking shall be easily legible, it sha
possible to remove marking plates, and they shall show no curling.

not_be easily

In considering the durability of the marking, the effect of normal % j ato gecount.
Thus, for example, marking by means of paint or enamel otfie erfamel on

Markings on the tool shall be i ro A the outside of the tool, but after removal
of a cover, if necessary. 5 ssible. taTemove or open this cover without the aid of a
tool.

Indications for s
they shall not be
the marking is mislea

dismantled to-the.extebt necessary for replacing the link.

This requirement does not apply to links which can only be replaced together with a part of the
tool,

Compliance is checked by inspection.

9 Protection against access to live parts

Tools shall be so constructed and enclosed that there is adequate protection against accidental
contact with live parts.

Compliance is checked by inspection, and by the tests of 9.2 to 9.4, as applicable.
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9.1 An accessible part is not considered to be live if:

— the part is supplied with safety extra-low voltage, provided that

- for a.c., the peak value of the voltage does not exceed 42 V;

« for d.c., the voltage does not exceed 42 V;
or
— the part is separated from live parts by protective impedance.

In the case of protective impedance, the current between the part and the supply source shall
not exceed 2 mA for d.c., and its peak value shall not exceed 0,7 mA for a.c., and moreoyer:

— for voltages having a peak value over 42 V up to and including 450 V, pacitance shall

not exceed 0,1 pF;

Lamps located behind a detachable co
from the supply by means of a plug or z
of lamps which are located behind a de
of the lamp cap shall be enswred.

This excludes the use
accessible without the

The test finger of ~iqut
position.

position is incre ed Q 20 N and the test with the finger bent repeated.

It shall not be possible to touch with the test finger live parts or live parts protected only by
lacqueryenamel, ordinary paper, cotton, oxide film, beads or sealing compound.

lsacquer, enamel, ordinary paper, cotton, oxide film on metal parts, beads and sealing
compound, except self-hardening resins, are not considered to give the required protection
against contact with live parts.

9.3 For openings in class Il tools or class Il constructions, except for those giving access to

Tamp caps or llve parts in Socket-ouilets of class I tools, the test pin of Figure Z is applied
without appreciable force. It shall not be possible to touch live parts with the test pin.

9.4 In addition, class Il tools and class Il constructions shall be so constructed and enclosed
that there is adequate protection against accidental contact with basic insulation, and metal
parts separated from live parts by basic insulation only.



https://iecnorm.com/api/?name=14a8e8cf8136660c44298e7d3e1ca153

- 26 — 60745-1 O IEC:2001+A1:2002
+A2:2003(E)

Parts which are not separated from live parts by double insulation or reinforced insulation shall
not be accessible.

Compliance is checked by inspection and by applying the test finger of Figure 1.

This requirement applies for all positions of the tool when it is operated as in normal use, even
after removal of detachable parts.

10 Starting

10.1 Motors shall start under all normal voltage conditions which may occ

Compliance is checked by operating the tool with no load 10 timeg
0,85 times rated voltage, regulating devices, if any, being set as in

ge equal to

In all cases, the tool shall function safely and correctly.

10.2 Centrifugal and other automatic starting switche
contact chattering.

lower limits of_ th 7 unless the marking or the rated power input is related to the mean
value of therelevant yoltage range, in which case the test is made at a voltage equal to the
mean value of that rafige.

Compliance is checked by measuring the power input or current of the tool when stabilized
while-all circuits which can operate simultaneously are in operation.

12 Heating

12.1 Tools shall not attain excessive temperatures under normal load.

Compliance is checked by determining the temperature rise of the various parts under the
conditions specified in 12.2 to 12.5 immediately followed by the test of clause 13 with the tool
in the “on” position and under the following conditions:
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For single-phase tools and for three-phase tools to be tested as single-phase tools:
S1 of Figure 3 in the “on” position.

For three-phase tools not suitable for single-phase supply:

a, b ang cin Figure 4 1nthe "on- position.

For heating elements, the measurements are repeated with each of the switches a, b and ¢
open in turn, the other two switches being closed.

12.2 The tool is operated in still air under normal load. While the torque is maintained,)the
voltage is then adjusted to 0,94 times the rated voltage or 1,06 times the rated voltageor the
mean of the rated voltage range, whichever is the most unfavourable.

Heating elements, if any, are operated under the conditions specH]
IEC 60335-1, when the tool is operated at a voltage equal to 1,06 ti

are non-uniform, or the
connections for the resis
thermocouples.

Such temperatup
positioned that th

NOTE 2 The poi
are positioned.

12.4 (The tool is operated:

— \\for the rated operating time for tools for short time operation;

=" on consecutive cycles of operation, until steady conditions are established, for tools for
intermittent operation, the "on" and "off" periods being the rated "on" and "off" periods;

— until steady conditions are established for tools for continuous operation.

12.5 During the test, protective devices shall not operate. The temperature rises shall not
exceed the values shown in Table 1, except as allowed by 12.6.

Sealing compound, if any, shall not flow out.
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Parts Temperature rise
K

Wlpﬁ;ﬂgiilclf the winding insulation according

- class A 75 (65)
- class E 90 (80)
- class B 95 (85)
- class F 115

- class H 140

- class 200 160

- class 220 180

- class 250 210

Pins of appliance inlets:
- for hot conditions
- for cold conditions

Ambient of switches, temperature limiters 2):
- without T-marking

- with T-marking

Rubber or polyvinyl chloride insulation of internal and
external wiring, including supply cords:

— without temperature rating 3) 5

— with temperature rating (T) -25

Cord sheath used as supplementary insulation /l 35

Rubber, other than synthetic, used for gaskets ar oth \>

parts, the deterioration of which Id affect safaty: §

— when used as supplementa

reinforced insulation 40

— in other cases 50

Lampholders E14 a \)

— metal or ceramlc 130

— insulated type, othex than ceramy 90

— with T-marking (\ T-25

Material used a labion the thanthat specified for

wires and windi

— impre ished te t|Ie paper or press 70

board

— laminates b
melamine-formaldehyde; phenol-formaldehyde or 85 (175)

phenol-furfural resins

ureasformaldehyde resin 65 (150)

— Printed circuit boards bonded with epoxy resin 120

— “moulding of:
phenol-formaldehyde with cellulose fillers 85 (175)
phenol-formaldehyde with mineral fillers 100 (200)
melamine-formaldehyde 75 (175)
urea-formaldehyde 65 (150)

— polyester with glass-fibre reinforcement 110

— silicone rubber 145

— polytetrafluoroethylene 265

— pure mica and tightly sintered ceramic material when

such materials are used as supplementary insulation or 400

reinforced insulation

— thermoplastic material 5)
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Table 1 (continued)

Wood, in general 6) 65

Outer surface of capacitors 7):

— with marking of maximum operating temperature (T) T-25

— withoutl marking or maximum operating temperature:

small ceramic capacitors for radio and television

interference suppression 50
capacitors complying with IEC 60384-14 or 14.2
of IEC 60065 50
other capacitors 7) 20
External enclosure of tools without heating elements
except handles held in normal use 60
Handles, knobs, grips and the like which, in normal use,
are continuously held:
— of metal 30
— of porcelain or vitreous material 40
— of moulded material, rubber or wood (\50\
Handles, knobs, grips and the like which, in normal use, \
are held for short periods only (e.g. switches):
— of metal <
— of porcelain or vitreous material n

— of moulded material, rubber or wood

(\ I
Parts in contact with oil having a flash-point off& A } ( U \‘{55

" To allow for the fact that the average tem WI motors, relays, solenoids, etc., is
usually above the temperature at the points on t ther! uples are placed, the figures without
ithin parentheses apply when thermocouples

parentheses apply when the resistance metho
thout parentheses apply in both cases. For

are used. For windings of vibrator coils and a.t.
motors constructed so that the cjr and the outside of the case is prevented, but

The ambient temperature itche erature limiters is the temperature of the air at the

hottest point at a disfancelof 5 Im\{ro ce of\the switch and component concerned.

For the purpose u@ i F sstats marked with individual ratings may be considered as
having no marking fo e/Maxi nperature, if requested by the tool manufacturer.

3)  This limit applies 30 S ¢ Wwires/complying with the relevant IEC standards; for others, it may be

different.

4)  The values j { k€ material is used for handles, knobs, grips and the like, and is in
contact with hg

5  There js nd_specitie)lim rmoplastic material, which has to withstand the tests of 29.1, for which
purpose
6 The li the deterioration of wood, and it does not take into account deterioration of

If these or ‘other materials are used, they shall not be subjected to temperatures in excess of the thermal
capabilitiesvas determined by ageing tests made on the materials themselves.

The.value of the temperature rise of a winding is calculated from the formula:
R2 — R1
At=———— (k+ 1, )= (t, = 1)
R1
where
At is the temperature rise;

R, is the resistance at the beginning of the test;

D2 is the rasistanca at tha end of thg fo:f;

k is equal to 234,5 for copper windings, and 225 for aluminium windings;
t is the ambient temperature at the beginning of the test;

t, is the ambient temperature at the end of the test.

At the beginning of the test, the windings are to be at ambient temperature. It is recommended that the resistance
of windings at the end of the test be determined by taking resistance measurements as soon as possible after
switching off, and then at short intervals so that a curve of resistance against time can be plotted for ascertaining
the resistance at the instant of switching off.
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12.6 If the windings are classified according to IEC 60085 and the temperature rise does not
exceed the value in Table 1, the following test is not necessary.

Three additional samples are subjected to the following tests.

a) The temperature rise of the windings is determined by the test of 12.2.

b) The samples are then dismantled as far as is possible without damaging any part. Windings
are kept for 10 days (240 h) in a heating cabinet, the temperature of which is (80 £ 1) °C in
excess of the temperature rise determined according to item a.

c) After this treatment, the samples are reassembled and no interturn short circuit shall occur:
Interturn short circuits may be detected by means of a winding tester.

this subclause.

13 Leakage current

13.1 The leakage current shall not be excessiv

voltage.

The leakage current te$
is not made.

Protective impeo@ K

e accessible,me arts and metal foil with an area not exceeding 20 cm x 10 cm in contact
with accessible Surfaces of insulating material, connected together. The metal foil has the
largest area possible on the surface under test, without exceeding the dimensions
specified. If its area is smaller than the surface under test, it is moved so as to test all parts
of’the surface. The heat dissipation of the tool must, however, not be affected by the metal
foil.

Three-phase tools, which are suitable for single-phase supply, are tested as single-phase tools
with the three sections connected in parallel. For single-phase tools and three-phase tools to
be tested as single-phase tools, the leakage current is measured with the selector switch

shown Iin Figure 3, in each of the positions T and 2, and the switch ST in “"on™ position.

For three-phase tools not suitable for single-phase supply, the leakage current is measured
according to Figure 4, with the switches a, b and c in the “on” position. For tools intended to be
connected in star connection only, the neutral is not connected..



https://iecnorm.com/api/?name=14a8e8cf8136660c44298e7d3e1ca153

60745-1 O IEC:2001+A1:2002 -31-
+A2:2003(E)

The leakage current is measured within 5 s after the application of the test voltage and shall
not exceed the following values:

— to accessible metal parts and metal foil:

—  for class T tools 0,75 mA;
- for class Il tools 0,25 mA;

— forclass Ill tools 0,5 mA.

If the tool incorporates one or more capacitors, and is provided with a single-pole switch, the
measurements are repeated with the switch in the “off” position.

e limits_specified for

For tools with heating elements, the total leakage current may be within t
L ated tools,

heating elements, as specified in clause 16 of IEC 60335-1, or fo
whichever is the greater, but the two limits are not added.

14 Moisture resistance

14.1 The enclosure of the tool shall provide the degree © against moisture in

accordance with the classification of the tool.

Compliance is checked by the approprig .2, with the tool conditions

asin 14.1.1.

Qurable positions during the test.

Tools with type X attadh S ve_lightest permissible type of flexible cord of the

smallest cross-seii : other tools are tested as delivered.
Electrical componehis, eove parts which can be removed without the aid of a tool
are removed and st d, i ry, to the relevant treatment with the main part.

— IPX3 tools are subjected to the test described in 14.2.3;
— IPX4 tools are subjected to the test described in 14.2.4;
— IPX&tools are subjected to the test described in 14.2.5;
— IPX®6 tools are subjected to the test described in 14.2.6;
= \'1PX7 tools are subjected to the test described in 14.2.7.

For this last test, the tool is immersed in water containing 1 % NaCl.

Immediately after the appropriate treatment, the tool shall withstand the electric strength test of
clause 15, and inspection shall show that there is no trace of water on insulation which could

result in a reduction of creepage distances and clearances below the values specified in 28.1.

Tools which are not subject to spillage of liquid in normal use are allowed to stand in normal
test-room atmosphere for 24 h before being subjected to the test of 14.3.
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14.2 Tools subject to spillage of liquid in normal use shall be so constructed that such
spillage does not affect their electrical insulation.

Compliance is checked by the following test.

Tools incorporating an appliance inlet are fitted with an appropriate connector and flexible cord;
tools with type X attachment are fitted with the lightest permissible type of flexible cord of the
smallest cross-sectional area specified in 25.2; other tools are tested as delivered.

Electrical components, covers and other parts which can be removed without the aid of a_tool
are removed, except those fulfilling the test of 21.23.

The liquid container of the tool is completely filled with water containi approximately 1 %
NaCl, and a further quantity, equal to 15 % of the capacity of the contaiqer, o 0,25, Ix\whichever
is the greater, is poured in steadily over a period of 1 min.

The humidity treatméni\is"Xx i a humidity cabinet containing air with a relative
humidity of (93 ineéd e.g. By placing in the humidity cabinet a saturated solution of
Nao>SO4 or KNOY i ing/a sufficiently large contact surface with the air. The

f ] aces where samples can be located, is maintained within 1 K of
any conveniext valtre\h«
within the tabinelagt is kRecessary to ensure constant circulation of the air within and, in
general, sexacalmet which is thermally insulated.

Before being-placed_jn the humidity cabinet, the sample is brought to a temperature between
t and (t +4)°C. The tool is considered to be brought to the specified temperature by keeping it
at thisrtemperature for at least 4 h before the humidity treatment.

The tool is kept in the cabinet for 48 h.

Immediately after this test, the tool shall withstand the tests of clause 13 at rated voltage or the
mean of the rated voltage range with the tool switch in the “on” position and under the following
conditions:
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For single-phase tools and for three-phase tools to be tested as single-phase tools: S1 of
Figure 3 in the “off” position.

For three-phase tools not suitable for single-phase supply: a in Figure 4 in the “on” position, b

ana c in “oIT” position.

Then the tool shall withstand the test of clause 15 in the humidity cabinet, or in the room in
which the tool was brought to the prescribed temperature after reassembly of those parts which
may have been removed.

The leakage current limit values specified in the test of clause 13 are doubled if all controls
have an off-position in all poles.

They are also doubled if:

— the tool has no control other than a thermal cut-out; or
— all thermostats and energy regulators do not have an off position; 0

— the tool has radio interference filters. In that case, eakages_current with the filter
disconnected shall not exceed the limits specified.

However, for class Il tools, doubling of the value of ed if all controls have
an “off” position.

15 Electric strength

15.1

Accessible parts.of insulated material are covered with metal foil.
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Table 2 — Test voltages

Test voltage

\%
Paint £ e H tion
kil bbb Class Ill tools Class Il tools
and and Other tools
construction construction

1. Between live parts and accessible parts separated from
live parts by
— basic insulation only 500 - 1250
— reinforced insulation - 3750 3750

2. For parts with double insulation, between metal parts
separated from live parts by basic insulation only, and

— live parts - 50 Q 1 250
— accessible parts - <>§\O 2 500

3. Between metal enclosures or covers lined with \>
insulating material and metal foil in contact with the inner

surface of the lining, if the distance between live parts and

these metal enclosures or covers, measured through the

lining, is less than the appropriate clearance as specified

in 28.1 2500 1250

/A
4. Between metal foil in contact with handles, knobs, grips \)
and the like and their shafts, if these shafts caprhecome _ G 2 500 2 500
live in the event of an insulation fault

5. Between accessible parts and internal diametsg of ré\
guard wrapped with metal foil 2 500 1250
6. Between the point where a winding and a capaci S
connected together, if a reson

between this point and any terfqi

conductors, and

— accessible parts 1) - 2 U+ 1000

— metal parts sep df m live par 2 U+ 1000 -

insulation only

" The test betwe poimt wi I \hg/and a capacitor are connected together, and accessible parts
or metal parts, is de wherexhe insujation is subjected to the resonance voltage under normal running
rts re

conditions. Other p iscO

Initially, n ha the prescribed voltage is applied, then it is raised rapidly to the full
value.

No flashover-or break@own shall occur during the test.

The _high-voltage transformer used for the test must be so designed that, when the output
terminals are short-circuited after the output voltage has been adjusted to the appropriate test
voltage, the output current is at least 200 mA.

The overcurrent relay must not trip when the output current is less than 100 mA.

Care is taken that the r.m.s. value of the test voltage applied is measured within +3 %.

Care is taken that the metal foil is so placed that no flashover occurs at its edges or the edges
of the insulation.
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For class Il construction incorporating both reinforced insulation and double insulation, care is
taken that the voltage applied to the reinforced insulation does not overstress the basic
insulation, or the supplementary insulation.

I cases where basic insulation and supplementary insulation cannot be tested separately, ihe
insulation provided is subjected to the test voltages specified for reinforced insulation.

When testing insulating coatings, the metal foil may be pressed against the insulation by
means of a sandbag of such a size that the pressure is about 5 kPa (0,5 N/cm?2). The test may
be limited to places where the insulation is likely to be weak, for example where there_are
sharp metal edges under the insulation.

If practicable, insulating linings are tested separately.

For tools with heating elements incorporated, the test voltages spe
to the heating elements only and not to other parts of the tool.

16.1 Tools incorporating circuits supplied from a tr o constructed that, in
the event of short circuits which are likely to occu ¢ S ssive temperatures do
not occur in the transformer, or in the cirsuits as 3

Examples of short-circuits which are like 5 i i use are the short-circuiting of
bare or inadequately insulated conduCtors of\s@ extra-low voltage circuits which are

accessible, and the internal short-circuiting pts
A failure of insulation comp equirements specified for basic insulation of class |
or class Il construction|is 9 ose~af this requirement, considered as likely to occur

in normal use.

Compliance is ch; C King ost unfavourable short circuit or overload which is

The winding temperature of transformers shall not exceed the value specified for windings
in 18.9, except fortrgrisformers which comply with IEC 61558-1.

NOTE _Protection of transformer windings may be, for example, obtained by the inherent impedance of the winding,
or by.means of fuses, automatic switches, thermal cut-outs or similar devices incorporated in the transformer, or
similar _devices located inside the tool only accessible with the aid of a tool.

17 Endurance

17.1 Tools shall be so constructed that, in extended normal use, there will be no electrical or
mechanical failure that might impair compliance with this standard. The insulation shall not be

damaged and contacts and connections shall not work loose as a result of heating, vibrations, etc.
Moreover, overload protection devices shall not operate under normal running conditions.

Compliance is checked by the test of 17.2 and, for tools provided with a centrifugal or other
starting switch, also by the test of 17.3.
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Immediately after these tests, the tool shall withstand an electric strength test as specified
in clause 15, the test voltages being, however, reduced to 75 % of the specified values.
Connections shall not have worked loose, and there shall be no deterioration impairing safety
in normal use.

17.2 The tool is operated intermittently with no load for 24 h of operation at a voltage equal to
1,1 times rated voltage, and then for 24 h at a supply voltage equal to 0,9 times rated voltage.

The tool may be switched on and off by means of a switch other than that incorporated in thé
tool.

During these tests, ove

NOTE The change gf\positjon is
Examples of the thr '

times under norme
being that spgCifi

18 Abne

18.1 Tools'shal
or the pratection against electric shock as a result of abnormal operation is obviated as far as
is practicable.

Fuses, thermal cut-outs, overcurrent protection devices or the like, incorporated into the tool,
may be used to provide the necessary protection.

Compliance is checked by the tests of 18.2 to 18.9.

18.2 Tools incorporating heating elements are subjected to the tests of 18.3 and 18.4.

Moreover, tools provided with a control limiting the temperature during clause 12 tesls unless
specifically excluded by part 2, are subjected to the tests of 18.5, and where applicable, to the
test of 18.6.

Only one abnormal condition is simulated each time. If more than one of the tests are
applicable to the same tool, these tests are made consecutively.
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Unless otherwise specified, the tests are continued until a non-self-resetting thermal cut-out
operates, or until steady conditions are established. If, during the test, a heating element or an
intentionally weak part is permanently open-circuited, the relevant test is repeated on a second
sample. This second test shall be terminated in the same way, unless the test is otherwise

nnhnfﬁn#nr:lu nnmnln{nd
LD 4 TIoTeTeo-

An intentionally weak part is a part intended to fail under conditions of abnormal operation so
as to prevent the occurrence of a condition which could impair compliance with this standard.
Such a part may be a replaceable component, such as a resistor, a capacitor, or a thermal link;
or a part of a component to be replaced, such as an inaccessible and non-resettable thermal
cut-out incorporated in a motor.

18.4 The test of 18.3 is repeated, but WIth a supp age, ined prior to the test, equal
to that requ:red to provide a power M gower input under normal

18.5 The tool is tested under the conditia fie clause 12, under normal operation,
the supply voltage being s | times rated power input, but with any

If the tool is provid:d ith tcol, these are short-circuited in turn.

18.6 Unless an »
tubular sheathed /ghg afing elements, but which are not intended to be
permanently conRects ul the test of 18.5 is repeated, with the controls which limit
the temperatuyre iny, th st of clause 12 not short-circuited, and one end of the element
connected to\earth~Rhi epeated with the polarity of the supply to the tool reversed and

18.7 The fallowing t
etc., removed.

t is performed with cutting tools, such as sawblades, grinding wheels,

— Tooals incorporating a commutator motor are operated at a voltage equal to 1,3 times rated
voltage, or the upper limit of the voltage range, for 1 min at no-load.

After the tests of 18.2 to 18.7, the safety of the tool shall not have been impaired, in particular
windings and connections shall not have worked loose. After these tests, the tool need not be
capable of further use.
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18.8 The following categories of tools incorporating induction motors and:
a) with a starting torque less than the full-load torque; or
b) started by hand; or

c) provided with moving parts which are liable to be iammed.  or where the moving pnarts can
3 o ' Y DA o

7

be stopped by hand, the motor remaining switched on during this operation;

are connected, starting from cold, to their rated voltage or the upper limit of their rated voltage
range with the moving parts locked

e for 30 s for tools that are operated by hand during use;

e for 5 min for tools that are attended during use..

Prermal “cut-outs,
exceed the

At the end of the test period specified, or at the instant of operation of fusg
motor protection devices, and the like, the temperature of the winding&\§
values shown in Table 3.

e or otherwise, for 5 min,

with one phase disconnected, and under the torque prg

motor protection devices, and the like
values shown in Table 3.

Table 3 — Maximum winting temperature

[EN
\ \Q }Mting temperature
\‘/\ N °C
Protection of windin

Class
A \E B F H 200 220 250
Protection by inhere&ip}ed ce &1 5\0\ \kG 175 190 210 230 250 280
Protection by protective, dgvic 20 15 225 240 260 280 300 330
which operate during the\test

tronic devices shall be so designed that, in the event of a
ipment, this shall not result in a hazard.

Compliance jis
or the mean value

ckey by operating the tool for 1 min, at a voltage equal to the rated voltage
e voltage range, at no load with the electronic device short-circuited.

The test is then repeated with the electronic device open-circuited.

Fallowing these tests, the tool shall show no damage due to fire, mechanical damage impairing
safety and protection against electric shock.

Where the tool incorporates a device for limiting speed should the electronic device fail to
operate, the tool is considered to have withstood the test when the said speed-limiting device

operates during the test.
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18.11 Switches or other devices for motor reversal shall withstand the stresses occurring
when the sense of rotation is reversed under running conditions where such a reversal is
possible in normal use.

Compliance IS checked Dy the 10llowing test.

The tool is operated at a voltage equal to rated voltage, or at the upper limit of the rated
voltage range, at no load; the device for reversing the sense of rotation being in such a position
that the rotor rotates in one direction at full speed.

The direction of the rotation is then reversed, without the device resting in an intermediate)"off"
position.

This operation sequence is performed 25 times.

After the test, the switch shall have no electrical or mechanical fa

18.12 A class | tool employing class Il construction (see 5¢ 3 Cl® 00l shall be able to
operate under extreme overload conditions without impairi

The sample is connected to a minimun
load current for either 15 min or until th

19.1 Moving and\othgr dangerous parts shall, as far as is compatible with the use and mode
of function*of the todl, be so arranged or enclosed that, in normal use, adequate protection
againstinjury is provided.

Pretective enclosures, covers, guards and the like shall possess adequate mechanical strength
for'their intended purpose. They shall not be removable without the aid of a tool.

When used as protection of the working element, the guard shall have an easily accessible
means of accurate adjustment with the objective of minimizing access to the dangerous parts.

The use and adjustment of a guard shall not create other dangers, for example by reducing or
obstructing the operator's view, by transferring heat, or causing other predictable hazards.
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All working elements, including special features or attachments intended as part of the tool,
shall be secured so that they cannot create dangers during normal use by moving, or being
released, out of the normal working constraints of the tool.

NOTE 1 Such dangers might be caused by vibration, reversal of motion, or electric braking.

Compliance is checked by inspection, by the tests of clause 20 and by means of a test using
the standard test finger shown in Figure 1. It shall not be possible to touch dangerous moving
parts with this finger.

NOTE 2 In some cases, specified in the relevant part 2, a rigid test finger with the same dimensions of the test
finger in Figure 1, but without any articulation, is used.

19.2 Accessible parts likely to be touched during normal use shall be freg
burrs, flashes and the like.

sharpledges,

Compliance is checked by inspection.

19.3 It shall not be possible to reach the moving parts with th i 5 t collection
removed, if any.

19.4 Tools shall have adequate grasping suxfas acenshre safe handling during use.

, Where necessary, a visual check of the

Following the-tests)t#ie tool shall withstand an electric strength test as specified in clause 15,
and shall\show no damage which could impair compliance with this standard; in particular, live
parts shall not have become accessible, as specified in clause 9.

Damage to the finish, small dents which do not reduce creepage distances or clearances below
the values specified in 28.1, or small chips which do not adversely affect protection against
shock or moisture are neglected.

The function of mechanical safety devices shall not be impaired thereby.

Cracks not visible to the naked eye and surface cracks in fibre-reinforced mouldings and the
like are ignored.

If a decorative cover is backed by an inner cover, a fracture of the decorative cover is
neglected when the inner cover withstands the test after removal of the decorative cover.
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20.2 Blows are applied to the tool by means of the spring-operated impact test apparatus
according to clause 5 of IEC 60068-2-75.

The spring is so adjusted that it causes the hammer to strike with an impact energy as shown

In laole 4.

Table 4 — Impact energies

Parts to be tested Impact energy
Nm
Brush caps 0,5+ 0,05
Other parts 1,0 £ 0,05

Three blows are applied to every point of the enclosure which is likel

like.

20.4 Brush holders and their caps s

Compliance is checked by inspection , in ease

brushes 10 times, the torque applied when @'
W <
N ~
B idth of tesg scr Mr Torque
N m Nm
\/6 NEL A i }x>

0,4
0,5
0,6
0,9
1,0
1,25

After this_test, the brush holder shall show no damage impairing its further use, the thread, if
any, shall\not be damaged and the cap shall show no cracks.

The blade width of the test screwdriver must be as large as possible, but must not exceed the length
ofithe recess in the cap. If, however, the thread diameter is smaller than the length of the recess,
the blade width must not exceed this said diameter. The torque must not be applied in jerks.

21 Construction

21.1 Tools which can be adjusted to suit different voltages, or to different speeds, shall be so
constructed that accidental changing of the setting is unlikely to occur, if such a change might
result in a hazard.

Compliance is checked by inspection and by manual test.
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21.2 Tools shall be so constructed that accidental changing of the setting of control devices is
unlikely to occur.

Compliance is checked by manual test.

21.3 It shall not be possible to remove parts which ensure the required degree of protection
against moisture without the aid of a tool.

Compliance is checked by manual test.

itches or.similar
ight result in a

21.4 If handles, knobs and the like are used to indicate the position of
components, it shall not be possible to fix them in a wrong position if t
hazard.

Compliance is checked by inspection and by manual test.

e tool, it shall be

Compliance is chegkea
21.7 Asbestos sh;

Compliance is checked by inspection.

2119 Insulating barriers of class Il tools, and parts of class Il tools which serve as
supplementary insulation or reinforced insulation, and which might be omitted during
reassembly after servicing, shall either:

‘ — be fixed in such a way that they cannot be removed without being seriously damaged; or

ha cn Aacianad that thay, ~annat ha ranlanad mneorract nacitinn And +h
P o O C o g et atr— i ey CarmotT—o C—T Cpatta H—ahR—thReoefrreet POSTHOTTT G

omitted, the tool is rendered inoperable or manifestly incomplete.

Compliance is checked by inspection and by manual test.

Servicing includes replacement of components such as supply cords and switches.
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This requirement is met if the barrier is so fixed that it can only be removed by breaking or
cutting.

Fixing by means of rivets is allowed, provided that these rivets need not be removed when

replacing the brusnes, capacliors, swiiches, non-aetacnanle Tlexible cablesS and coras and ine
like.

Fixing by means of an adhesive is only allowed if the mechanical strength of the joint is equal
to that of the barrier.

An adequate internal lining of insulation material, or an adequate internal insulating coating’on
metal enclosures, is considered to be an insulating barrier provided tha e~coating.\ecannot
easily be removed by scraping.

For class Il tools, a sleeve on an insulated internal conductor, ¢
external flexible cable or cord, is considered to be an adequate j

21.10 Inside the tool, the sheath (jacket) of a

wCted that, should any wire, screw, nut, washer, spring
out of position, it cannot become so disposed that

Class Altools or class Il constructions, other than those of the all-insulated type, shall be
provided with insulating barriers between accessible metal and motor parts and other live parts.

For class | tools, this requirement can be met by the provision of barriers, or by fixing the parts
adequately, and by providing sufficiently large creepage distances and clearances.

It is not to be expected that two independent parts will become loose or fall out of position at

the same time. For electrical r\nnnnr‘finne, clr_\ring washers are not considered to be ndnquai‘n

for preventing the loosening of the parts.

Wires are considered as likely to become free from terminals or soldered connections, unless
they are held in place near to the terminal or termination, independent of the terminal
connection or solder.
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Short rigid wires are not regarded as liable to come away from a terminal, if they remain in
position when the terminal screw is loosened.

Compliance is checked by inspection, by measurement and by manual test.

21.13 Supplementary insulation and reinforced insulation shall be so designed or protected
that they are not likely to be impaired by deposition of dirt, or by dust resulting from wear of
parts within the tool, to such an extent that creepage distances or clearance are reduced below
the values specified in 28.1.

Ceramic material not tightly sintered and similar materials, and beads alone, shall not be-used
as supplementary insulation or reinforced insulation.

Parts of natural or synthetic rubber used as supplementary insulati
ageing, or be so arranged and dimensioned that creepage distances 4
values specified in 28.1, even if cracks occur.

shall not be used as reinforced insulation.

Compliance is checked by inspection, by measureme

NOTE In case of doubt with regard to materials sther tha &0y ial tesfs may be made.

If the construction nece s that insulation_be exposed to oil or grease or similar substance,
as in gears and the likg i S ance shall have adequate insulating properties

21.15 It shallqot ke p 1in access to brushes without the aid of a tool.

Screw-type™t : all be so designed that, when tightening, two surfaces are clamped
together.

Brush-holders, which retain the brushes in position by means of a locking device, shall be so
designedythat the locking does not depend upon the brush-spring tension, if the loosening of
the locking device might make accessible metal parts live.

Screw-type brush-caps, which are accessible from the outside of the tool, shall be of insulating
material, or be covered with insulating material of adequate mechanical and electrical strength;
they shall not project beyond the surrounding surface of the tool.

Compliance is checked by inspection and by manual test, the properties of the insulating

OO

— by the tests of 20.2 and 20.4 for screw-type brush-caps which are accessible from the
outside of the tool;

— by the tests specified for supplementary insulation for class | tools and class Il tools;
— by the tests specified for reinforced insulation for class Il tools.
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21.16 Tools with water supply shall be either of class Ill, or designed for use in conjunction
with an isolating transformer having a rated output voltage not exceeding 115 V.

Compliance is checked by inspection.

21.17 Switches and reset buttons on non-self-resetting controls shall be so located that
accidental operation is unlikely to occur.

Compliance is checked by inspection, and by the following test:

The tool is connected to the power supply, placed in any possible position and dragged.across
a horizontal surface.

Inadvertent operation of the switch shall not then occur.

is actuated.
Compliance is checked by inspection aneg by m

21.18.1 Where there is a risk associated w

advertent starting, the switch shall have a
locking device to lock ifan th i all be stated in the relevant part 2.

21.19 Tools sr@e 3
when screws intended

by screws having g

theprotection against electric shock is not affected
om the outside during routine servicing are replaced

Compliance j&™¢ erting longer screws, without appreciable force, after which
creepage di & pces between live parts and accessible metal parts shall not
have beg g.below\he values specified in 28.1.

Compliance is checked by making the relevant tests.

24.21 Tools shall be so designed that in normal use there is no risk of electric shock from
charged capacitors when touching the pins of the plug. Capacitors, having a rated capacitance
less than or equal to 0,1 uF, are not considered to entail a risk of electric shock.

Compliance is checked by the following test, which is made 10 times.

The tool is operated at rated voltage.

The tool switch, if any, is then moved to the "off" position and the tool is disconnected from the
supply by means of the plug.
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One second after disconnection, the voltage between the pins of the plug is measured with an
instrument which does not appreciably affect the value to be measured.

The voltage shall not exceed 34 V.

21.22 Non-detached parts, which provide the necessary degree of protection against electric
shock, moisture, or contact with moving parts, shall be fixed in a reliable manner, and shall
withstand the mechanical stress occurring in normal use.

Snap-in devices used for fixing such parts shall have an obvious locked position. The fixing
properties of snap-in devices used in parts which are likely to be remo uring servicing
shall not deteriorate.

Compliance is checked by the following tests.

Parts which are likely to be removed during servicing are \Q : assembled
10 times before the test is carried out.

Servicing includes replacement of the supply cord.

The tool is at room temperature. Howsg ( : Mjance may be affected by
temperature the test is also carried oyt i ¢ s been operated under the

— push force 50 N;
— pull force
a) if the shap N | ] | ] 50 N;
b) if the pq
10 A i 1 30 N.
The push d By means of a rigid test finger similar in dimensions to the standard

The pull force is applied by a suitable means such as a suction cup, so that the test results are
not affected.

While the pull test of a) or b) is being applied, the test fingernail shown in Figure 7 is inserted
im any aperture or joint with a force of 10 N. The fingernail is then slid sideways with a force of
10 N; it is not twisted or used as a lever.

If the shape of the part is such that an axial pull is unlikely, no pull force is applied, but the test

fingernail shown In Figure 7 IS inserted In any aperture or joint with a force of 70 N, and Is then
pulled for 10 s by means of the loop with a force of 30 N in the direction of removal.
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If the cover or part is likely to be subjected to a twisting force, a torque as detailed below is
applied at the same time as the pull or push force:

— for major dimensions up to and including 50 mm 2 Nm;

— TOor major dimensions over ou mm 4 Nm.

This torque is also applied when the test fingernail is pulled by means of the loop.

If the projection of the part which is gripped is less than 10 mm, the above torque is reduced to
50 % of the value.

Parts shall not become detached, and they shall remain in the locked positief.

corrosion-resistant alloys and plated st
this requirement.

21.26 Direct conia neenli arts” and thermal insulation shall be effectively prevented,
unless such maté i non-hygroscopic, and non-combustible, such as glass-
wool.

Complia ection, by the tests of Clauses 16 and 17 and, if necessary, by

NOTE Non-impregiyated s\ag-wool is an example of corrosive thermal insulation..

21.27 Teols other than class Il, having parts where reliance is placed upon safety extra-low
voltage~to provide the necessary degree of protection against electric shock, shall be so
designed that the insulation between parts operating at safety extra-low voltage and other live
partscomplies with the requirements for double insulation or reinforced insulation.

Compliance is checked by the tests specified for double insulation or reinforced insulation.

21.28 Parts separated by protection impedance shall comply with the requirements for double
insulation or reinforced insulation.

Compliance is checked by the tests specified for double insulation or reinforced insulation.

21.29 Void
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21.30 Shafts of operating knobs, handles, levers and the like shall not be live unless the shaft
is not accessible when the knob, handle, lever and the like is removed.

Compliance is checked by inspection and by applying the test finger as specified in 9.2 after

removal of the l(nnh, hnnrlla, In\/nr’ or-the Iil(n, even with the aid of a tool

21.31 For constructions other than those of class Ill, handles, levers and knobs which are
held or actuated in normal use shall not become live in the event of an insulation fault. If these
handles, levers or knobs are of metal, and if their shafts or fixings are likely to become live in
the event of a basic insulation fault, they shall either be adequately covered by insulating
material, or their accessible parts shall be separated from their shafts or fixings by insulation,

The covering or insulating material shall comply with the electric streng
Table 2 item 4, but need not be insulation.

in clause 15,

Compliance is checked by inspection, and if necessary, by the tests §peciied fornsulation.

21.32 For tools other than those of class Ill, handles which, are gontinuously
held in the hand shall be so constructed that when grippe e operator's
hand is not likely to touch metal parts unless they are se or_live) parts by double

insulation or reinforced insulation.

Compliance is checked by inspection.

ssible metal parts, and their
g by supplementary insulation.

21.36 Protective\mpedance shall consist of at least two separate components, the impe-dance
of which is unlikely™>o change significantly during the lifetime of the tool. If any one of the
components is short-circuited or open-circuited, the values specified in 9.1 shall not be exceeded.

Resistors complying with 14.1 of IEC 60065 and capacitors complying with 14.2 of IEC 60065
are considered to comply with this requirement.

Compliance is checked by inspection and by measurement.

21 37 Air intake shall not enable the ingrnce of ‘Fnrnign bodies that could imp:\ir the Qafnfy
Compliance is checked by the following test.

It shall not be possible to insert a steel ball of 6 mm diameter through the air intake openings
other than those adjacent to the fan.
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22 Internal wiring

22.1 Wireways shall be smooth and free from sharp edges.

Wires shall be protected so that they do not come into contact with burrs, cooling fins, etc.,
which may cause damage to the insulation of conductors.

Holes in metal through which insulated wires pass shall be provided with bushings or, unless
required otherwise in part 2, shall have smooth, well-rounded edges. A radius of 1,5 mm'is
considered to be well rounded.

Wiring shall be effectively prevented from coming into contact with moving
Compliance is checked by inspection.

22.2 Internal wiring and electrical connections between diffe gol shall be

adequately protected or enclosed.

Compliance is checked by inspection.

22.4 Conductors identified by the colour combination green/yellow shall not be connected to
terminals other than earthing terminals.

Compliance is checked by inspection.

22.5 Aluminium wires shall not be used for internal wiring. Windings of a motor are not
considered as internal wiring.

Compliance is checked by inspection..

NOTE Windings of a motor are not considered as internal wiring.
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22.6 Stranded conductors shall not be consolidated by lead-tin soldering where they are
subjected to contact pressure, unless the clamping means is so designed that there is no risk
of bad contact due to cold flow of the solder.

Consolidation of a stranded conductor bv lead-tin solderina is allowed if sporina terminals are
J 7 Ll ~J

used; securing the clamping screws alone is not considered adequate.
Soldering of the tip of a stranded conductor is allowed.

Compliance is checked by inspection.

23 Components

23.1 Components shall comply with the safety requirements specifi elevant IEC

standards, as far as they reasonably apply.

If components are marked with their operating characteristics, th
used in the tool shall be in accordance with these markings, unje

hich they are
s made.

23.1.4 Isolating transfg

23.1.5 Applian u
Those used for |

standard, a I , according to 11.3.5 to 11.3.8 and clause 17 of IEC 60730-1.
Controls may betested separately from the tool.

The testsaccording to IEC 60730-1 are carried out under the conditions occurring in the tool.

For.the tests of clause 17 of IEC 60730-1, the number of cycles to be used are:

~ for thermostats, 10 000 cycles of operation;
— for temperature limiters, 1 000 cycles of operation;

— for self-resetting thermal cut-out, 300 cycles of operation;

— for non-self-resetting thermal cut-out which is manually reset, 10 cycles of operation.

Automatic controls which comply with the requirements of IEC 60730-1, and which are used
in accordance with their marking, are considered to meet the requirements of this standard
(the term "marking” includes documentation and declaration as specified in clause 7 of
IEC 60730-1).
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The tests of clause 17 of IEC 60730-1 are not carried out on automatic controls which operate
during clause 12, if the tool meets the requirements of this standard when they are short-
circuited.

A Specific exception with regard 1o the testing of thermostats and temperatare Nmiters 1s maade
in note 2) of Table 1 of Clause 12.

23.1.7 The testing of components which have to comply with other standards is, in general,
carried out separately, according to the relevant standard as follows.

If the component is marked and used in accordance W/th its marking, it is tested in accofdance

tool.

23.1.10 Mains switches shall have
50 000 cycles of operation.

Mains switches es z
rated voltage range OfAhe

The motor is ther st ( h is operated 50 times, each "on" period being not more

contacts,
circuited.

After the test, the switch shall have no electrical or mechanical failure.
Mains)switches marked with individual ratings are also tested in accordance with IEC 61058-1.

23.1.11 Switches, which have not been separately tested and found to comply with
IEC 61058-1 under the conditions occurring in the tool, shall comply with Annex |.

The test of 17.2.4.4 of IEC 61058-1 is carried out for 50 000 cycles of operation.
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Switches intended for operation under no-load, and which can be operated only with the aid of
a tool, are subjected to the tests of Clause 17 of IEC 61058-1. This applies also to such
switches operated by hand which are interlocked so that they cannot be operated under load,
but switches without that interlock are subjected to the test of 17.2.4.4 for 100 cycles of

abaration
o7

TpoTTo

The tests of 17.2.4.4 of IEC 61058-1 are not carried out on a switch if the tool meets the
requirements of this standard when the switch is short-circuited.

23.2 Tools shall not be fitted with

— switches or automatic controls in flexible cords;

— devices which cause the protection device in the fixed wiring to opexa e event of a
fault in the tool;

— thermal cut-outs which can be reset by a soldering operation.

Compliance is checked by inspection.
23.3 Overload protection devices shall be of the non-se
Compliance is checked by inspection.

23.4 Plugs and socket-outlets used ting elements, and plugs and
socket-outlets for extra-low voltage c erchangeable with plugs and
socket-outlets listed in IEC 60884, and— c Qrs and tool inlets complying with the
standard sheets of IEC 60320.

a supply corekfittedywith a plug;

— an appliance inlet having at least the same degree of protection against moisture as
required for the tool, and having a locking device preventing inadvertent disconnection;

— a supply cord not exceeding 0,5 m and fixed with an in-line connector (cable coupler) and
its mating counterpart. The in-line connector shall have at least the same degree of
protection against moisture as required for the tool.

Compliance is checked by inspection and for locking devices with the pull test of 24.14.

24 2 Qllpply caords shall he assembled to the tool h‘,’ one of the fnllnwing methods:

— type X attachment;
— type Y attachment;

— type Z attachment, only for exchange-type tools, as allowed in part 2.
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Supply cords with type X and type Y attachment may be either ordinary flexible cords or special
cords and only available from the manufacturer or his service agent. A special cord may also
include a part of the tool.

compliarnce 1S checked by InmSpection and, If mecessary, by manuatl test.
24.3 Plugs shall not be fitted with more than one flexible cord.
Compliance is checked by inspection.

24.4 Supply cords shall be not lighter than:

— ordinary tough rubber sheathed flexible cord (code designation 60245
— ordinary polyvinyl chloride sheathed flexible cord (code designatio

Polyvinyl chloride insulated flexible cords shall not be used fg [ exteial metal

If provided with a plug, power supply cords of single-phase~tosls having a rated current not
exceeding 16 A shall be provided with a plug co ing Wi h@C 600884 or IEC 60309.

— class | tools Sheet 2 — |
— class |l tools Shegf
— class Ill tools

The body of the plug shallNse ith, rubber, polyvinyl chloride or material, having
no less mechani

Power supply corgs
exceeding 63 A,
provided with
follows:

ols having a rated current not exceeding 63 A, shall be
IEC 60309, the standard sheets to be applied being as

— class et 2 — Il according to current
— class Il toe

— class lll tools Sheet 2 — Il

Two-peleplugs, appliance inlets and connectors for cable couplers and plugs to standard sheet
2 are allowed in class |l tools.

24.5 Supply cords shall have a nominal cross-sectional area not less than those shown in
Table 6.
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Table 6 — Minimum cross-sectional area of supply cord

Rated current of the tool Nominal cross-sectional area

A mm?2

Up to and including 6 0,75

Over 6 up to and including 10 1

Over 10 up to and including 16 1,5

Over 16 up to and including 25 2,5

Over 25 up to and including 32 4

Over 32 up to and including 40

Over 40 up to and including 63

Compliance is checked by measurement.

24.8 For all typ
: oY

it shall not affec

protect| e coveNNg\e the supply cord can be introduced without risk of damage.

Compliance js ghecked by inspection and by manual test.

24.10 _Inlet bushings shall:

— . be’so shaped as to prevent damage to the supply cord;
=\"be reliably fixed;
— not be removable without the aid of a tool.

Compliance is checked by inspection and by manual test.

24.11 At inlet openings, the insulation between the conductor of a supply cord and the
enclosure of the tool, if of metal, shall consist of the insulation of the conductor and, in
addition, of at least two separate insulations.
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A separate insulation shall consist of:

— the sheath of a supply cord at least equivalent to that of a cord complying with IEC 60227 or
IEC 60245; or

— a lining or pusning or Insulating material complying witn tne requirements 1or suppiementary
insulation.

Compliance is checked by inspection.

2412 Cord guards shall have adequate mechanical strength and shall retain these properties
throughout extended normal use.

Compliance is checked by the following test.

guard is vertical.

A weight, having a mass equal to that of the tool, b
attached to the cable or cord.

flexible cable or cord s
except that not
broken.

500 mm in app

ox1maely 1 s, and replaced on a support.
The operation is made 10 times.
During this test, the cord guard shall not slip out of its location.

24.13 Flexible cables or cords of tools shall be protected against excessive bending at the
inlet opening of the tool by means of a cord guard of insulating material. Such guards shall not
be integral with a power supply cable or cord for type X attachment.

The guards shall be fixed in a reliable manner, and shall be of such a design that they project
outside the tool for a distance beyond the inlet opening of at least five times the overall
diameter of the cable or cord delivered with the tool.

Compliance is checked by inspection, by measurement and by the following test.
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A tool designed for a power supply cord is fitted with a cord guard, the flexible cable or cord
being approximately 100 mm longer than the guard.

The tool is so held that the axis of the cord guard, where the cable or cord leaves it, projects

upwards at an angle 490" 10 tne norizontal wnen tne cable or cord Is free 1rom Sitress.

A mass equal to 10 D? g is then attached to the free end of the cable or cord. D is the external
diameter of the flexible cable supplied with the tool in mm.

If the cord guard is temperature sensitive, the test is made at a temperature of (23 + 2) °C.

Immediately after the mass has been attached, the curvature of the cable gr cord shall‘nowhere
be less than 1,5 D.

the insulation of the conductors is protected from abrasion.

It shall not be possible to push the cord into the tool to
parts of the tool, could be damaged.

Compliance is checked by inspection, b

The cord is subjected 25 times to a pu
without jerks in the most unfavourable df

During the tests);<the cyrd shall not be damaged.

After the-fests, the cord shall not have been longitudinally displaced by more than 2 mm, and
the conductors shall not have moved over a distance of more than 1 mm in the terminals, nor
shall-there be appreciable strain at the connection.

Creepage distances and clearances shall not be reduced below the value specified in 28.1.

For the measurement of the longitudinal displacement, a mark is made on the cord while it is
subjected to the pull, at a distance of approximately 2 cm from the cord anchorage or other

suitable point, before starting the tests.

After the tests, the displacement of the mark on the cord in relation to the cord anchorage or
other point is measured while the cord is subjected to the pull.
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24.15 Cord anchorages shall either be so arranged that they are only accessible with the aid
of a tool, or be so designed that the cord can only be fitted with the aid of a tool.

Compliance is checked by inspection.

24.16 For type X attachments, cord anchorages shall be so designed or located that:

— replacement of the cord is easily possible;
— itis clear how the relief from strain and the prevention of twisting are to be obtained;

— they are suitable for the different types of cord which may be connected, unless the téol is
so designed that only one type of cord can be fitted;

— the cord cannot touch the clamping screws of the cord anchorage e sCrews are
accessible, or at least not separate from accessible metal pRlementary
insulation;

— at least one part of the cord anchorage is securely fixed to part of the
specially prepared cord

— screws, if any, which have to be operated when repfacing do~ot serve to fix any
other component, unless, when omitted or ingorrectly Nnm© hey render the tool

inoperative or clearly incomplete, or unless S i Y o’be fastened by them
cannot be removed without the aid of a tool d ent of the cord;

— in the case of labyrinths, these labyi
24.14 is not withstood;

ar€ provided with an insulating lining, if
> accessible metal parts live;

, or, if of metal, are insulated from

tool, the cordanchorage is not con3|dered to have one part securely fixed to the tool, unless
one of the clamping.pémbers itself is fixed to the tool, or the surface of the tool is of insulating
material and so shaped that it is obvious that surface is one of the clamping member(s) (see
Figure-6).

Compliance is checked by inspection, and by the test of 24.14 under the following conditions.

The tests are first made with the lightest permissible type of cord of the smallest cross-
sectional area specified in 25.2, and then with the next heavier type of cord of the largest
cross-sectional area specified, unless the tool is so designed that only one type of cord can be

fitia
meeyu.

Tools, for which a specially prepared cord is used, are tested with the cord as delivered.
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The conductors are introduced into the terminals, the terminal screws, if any, being tightened
just sufficiently to prevent the conductors from easily changing their position. The cord
anchorage is used in the normal way, the clamping screws, if any, being tightened with a
torque equal to two-thirds of that specified in 27.1.

Screws of insulating material bearing directly on the cord are fastened with two-thirds of the
torque specified in column | of Table 9; the length of the slot in the screw head being taken as
the nominal diameter of the screw.

24.17 For type Y and Z attachments, cord anchorage shall be adequate.

Compliance is checked by the test of 24.14, which is made with the cord a

the ends with string, are not allowed.

Compliance is checked by inspection.

insulated from accessible metal parts by insulation cgmplying eqltirements for basic
insulation for class | tools, and complying with the fequifemen{s pplementary insulation

— for class | tools, the sheath of the sheat

d co
Compliance is checked b Rect

24.20 The space for Te)s S apply cord provided inside, or as a part of the

tool for type X attﬁ} S
— shall be so ig

Compliance ‘is’ cheskegd by inspection and, for type X attachment, by an installation test with
cables or. flexible cords of the largest cross-sectional area specified in 25.2 and by the
following~additional test.

Farpillar terminals where the conductors are not separately clamped at a distance of 30 mm
or less from the terminal, and for other terminals with screw clamping, the clamping screws or
nuts are loosened in turn. Without removing the conductor from the conductor space, a force
of 2 N is applied to the wire in any direction and adjacent to the terminal, screw or stud. The
uninsulated end of the conductor shall not then come into contact with accessible metal parts

orany other metal pnrf connected thereto

For pillar terminals, where the conductors are separately clamped at a distance of 30 mm or
less from the terminal, the tool is considered to meet the requirement that the uninsulated end
of the conductor must not come into contact with accessible metal parts.
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24.21 Appliance inlets shall:

— be so located or enclosed that live parts are not accessible during insertion or removal of
the connector;

—  Dbe S0 placed that the connector can be inserted without difficulty,
— be so placed that, after insertion of the connector, the tool is not supported by the
connector when in any position of normal use on a flat surface.

Compliance is checked by inspection and, with regard to the first requirement, by means of the
standard test finger shown in Figure 1, for tool inlets other than those standardized in IEC 60320,

Tools provided with appliance inlets complying with IEC 60320 are consigé
the first requirement.

dfo comply with

25 Terminals for external conductors

251 Tools with type X attachments, except those with

effective devices. Screw-type terminals in accordance 2 rewless terminals
in accordance with IEC 60998-2-2 and clamping upits i 3 ith IEC 60999-1 are

Screws and nuts shall not serve to fi Q nt,Céx ept that they may also clamp
internal conductors, if these are so arran gly to be displaced when fitting
the supply conductors.

Compliance is checked by i

For tools with type X
external conduc@
placed upon the e

alone to maintaiq_the\conductor in position, unless barriers are provided so that creepage
distances and’cleararices between live parts and other metal parts cannot be reduced to less
than 50.%\of the values specified in 28.1, should the conductor become free at the soldered or
welded joint, or slip out of the crimped connection.

[tis'not to be expected that two independent fixings will become loose at the same time.

Conductors connected by soldering are not considered to be adequately fixed, unless they are
held in place near to the termination, independently of the solder; but "hooking in" before
soldering is, in general, considered to be a suitable means for maintaining the conductors of a

power supply cord other than a tinsel cord In posiiion, provided the hole through which the
conductor is passed is not unduly large.

The terminals of a component (such as a switch) built into the tool — on the assumption that
they comply with the requirements of this clause — may be used as terminals intended for
external conductors.
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Conductors connected to terminals or terminations by other means are not considered to be
adequately fixed, unless an additional fixing is provided near the terminal or termination; this
additional fixing, in the case of stranded conductors, clamps both the insulation and the
conductor.

Compliance is checked by inspection and by measurement.

25.2 Terminals for type X attachment, except those with specially prepared cords, shall allow
the connection of conductors having nominal cross-sectional areas as shown in Table 8, unless
the tool is so designed that only one type of cord can be fitted, in which case the terminals shall
be suitable for the connection of that cord.

Table 8 — Nominal cross-sectional area of conducto

(AN
Rated current of tool Nominal cross-sectional area
flexible cables and cir
A m
N

Up to and including 6 d

Over 6 up to and including 10
Over 10 up to and including 16
Over 16 up to and including 25
Over 25 up to and including 3
Over 32 up to and including 40

Over 40 up to and including 63

subjected to(stre
specified in 28.1.

, and creepage distances and clearances are not reduced below the values

Compliance is checked by inspection, and by the test of 9.6 of IEC 60999-1, the torque applied
being; however, equal to two-thirds of the torque specified in Table IV of that standard.

Terminals may be prevented from working loose by fixing with two screws, by fixing with one
screw in a recess, so that there is no appreciable play, or by other suitable means.

The rnquirnmnnf for fixation of terminals does not prnnl:mln the prn\/ioinn of eupply terminals on

switches, or similar device in a recess if, after connection of the supply cable, and after re-
positioning of the switch or similar device in its recess, it can be verified by inspection that
these components and the supply cable are, after re-assembly of the tool, in the correct
position.



https://iecnorm.com/api/?name=14a8e8cf8136660c44298e7d3e1ca153

60745-1 O IEC:2001+A1:2002 -61-
+A2:2003(E)

Covering with sealing compound without other means of locking is not considered to be
sufficient. Self-hardening resins may, however, be used to lock terminals which are not subject
to torsion in normal use.

254 For tools with type X attachments, terminals shall be so designed that they clamp ihe
conductor between metal surfaces with sufficient contact pressure, and without damage to the
conductor.

Compliance is checked by inspection of the terminals and of the conductors after the test
of 25.3.

25.5 For tools with type X attachments, except those with specially prepared>sords, terminals
shall not require special preparation of the conductor in order to effect nection, and
they shall be so designed or placed that the conductor cannot slip out ing.screws or
nuts are tightened.

Compliance is checked by inspection of the terminals and of the™s after the test
of 25.3.

The term "special preparation of the conductor" cov c strands, use of cable
lugs, formation of eyelets, etc.; but not the reshapirn stor before its introduction

into the terminal, or the twisting of a stranded condb

into the hole is visible, or
half the nominal diameter

ed’hole for a distance at least equal to
chever is the greater.

Compliance isichésked by inspection and by manual test.

25.9 (Terminal devices of tools with type X attachment shall be so located or shielded that
should a wire of a stranded conductor escape when the conductors are fitted, there is no risk of
accidental connection between live parts and accessible metal parts and, in the case of class Il
tools, between live parts and metal parts separated from accessible metal parts by supple-
mentary insulation only.

Compliance is checked by the following test.

An 8 mm length of insulation is removed from the end of a flexible conductor having a nominal
cross-sectional area as specified in 24.5.

One wire of the stranded conductor is left free, and the other wires are fully inserted into and
clamped in the terminal.
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The free wire is bent, without tearing the insulation back, in every possible direction, but
without making sharp bends around barriers.

The free wire of a conductor connected to a live terminal shall not touch any metal part which is

accessible, or IS conmnected o an accessible metal part or, for class 11 tools, any metal part
which is separated from accessible metal parts by supplementary insulation only. The free wire
of a conductor connected to an earthing terminal shall not touch any live part.

26 Provision for earthing

he eventloef an
q terminal or

26.1 Accessible metal parts of class | tools, which may become live i
insulation fault, shall be permanently and reliably connected to an
termination within the tool, or to the earthing contact of the tool inlet.

The printed conductors of printed circuit boards shall not be us
protective earthing circuit.

Earthing terminals and earthing contacts shall not be efe
terminal.

Metal parts behind a ‘decorative
considered to -@r

26.2 The cl rthing terminals shall be adequately locked against accidental
loosening~and it shaly\not be possible to loosen them without the aid of a tool. Screw clamping
terminals ith Glause 25 or screwless terminals in accordance with IEC 60998-2-2
are consi ith the requirements of this clause.

For specifically prepafed cords, terminals complying with IEC 60760 are considered to comply
with the_requirements of this clause.

Compliance is checked by inspection, by manual test and, for screwless terminals, by the tests
specified in IEC 60998-2-2.

26.3 If detachable parts have an earth connection, this connection shall be made before the current-
carrying connections are established when placing the part in position, and the current-carrying
connections shall be separated before the earth connection is broken when removing the part.

For tools with supply cords, the arrangement of the terminals, or the length of the conductors
between the cord anchorage and the terminals, shall be such that the current-carrying conductors
become taut before the earthing conductor, if the cord slips out of the cord anchorage.

Compliance is checked by inspection and by manual test.
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26.4 All parts of the earthing terminal intended for the connection of external conductors shall
be such that there is no risk of corrosion resulting from contact between these parts and the
copper of the earthing conductor, or any other metal in contact with these parts.

Parts which may transmit current in the event of an insulation fault, other than paris of a metal
frame or enclosure, shall be of coated or uncoated metal having adequate resistance to
corrosion. If such parts are of steel, they shall be provided at the essential areas with an
electroplated coating having a thickness of at least 5 um.

Parts of coated or uncoated metal, which are only intended to provide or to transmit contact
pressure, shall be adequately protected against rusting.

or in ISO 1463.

Compliance is chegkea
26.5 The connec:o

between the, &3
turn.

h/ng erminal or earthing contact and each of the accessible metal parts in

The voltage drop between the earthing terminal of the tool or the earthing contact of the tool
inlet,_and the accessible metal part is measured, and the resistance calculated from the current
and-this voltage drop.

In no case shall the resistance exceed 0,1 Q.

In case of doubt, the test is carried out until steady conditions have been established.

The resistance of the flexible cord is not included in the resistance measurement.

Care is taken that the contact resistance between the tip of the measuring probe and the metal
part under test does not influence the test results.
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27 Screws and connections

27.1 Fixings, and electrical connections, the failure of which may impair compliance with this

standard shall withstand the mechanical stresses occurrina in normal use
T ~J

Screws used for this purpose shall not be of metal which is soft or liable to creep, such as zinc
or aluminium.

Such screws, when of insulating material, shall have a nominal diameter of at least 3 mm; they
shall not be used for any electrical connection.

Screws transmitting electrical contact pressure shall screw into metal.

Screws shall not be of insulating material if their replacement by
supplementary insulation or reinforced insulation.

NOTE Earthing connections are an example of electrical conne'ctio

ing te@

— 10 times for screws in engagement
— five times for nuts and\Q

Screws in engageme ] inStHafing material are completely removed and
reinserted each time.

The test is
shown in

— forscrews of insulating material:

» having a hexagonal head with the dimension across flats exceeding
the overall thread diameter; or

- with a cylindrical head and a socket for a key, the socket having
a cross-corner dimension exceeding the overall thread diameter; or

- with a head having a slot or cross slots, the length of which exceeds
1.5 times the overall thread diameter...................coveeieeieeeeneenieiiieeiieiieneeieeenee. 1l

— for other screws of insulating material....................ccccouiiniiiiiiiiiiiieii e, 1
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Table 9 — Torque for testing screws and nuts

Nominal diameter of screw Torque
Nm
Up to and including 2,8 0,2 0,4 0,4
Over 2,8 up to and including 3,0 0,25 0,5 0,5
Over 3,0 up to and including 3,2 0,3 0,6 0,5
Over 3,2 up to and including 3,6 0,4 0,8 0,6
Over 3,6 up to and including 4,1 0,7 1,2 0/6
Over 4,1 up to and including 4,7 0,8 1,8 0,9
Over 4,7 up to and including 5,3 0,8 f 1,0
Over 5,3 - /\% Q 1,25

The conductor is moved each time the screw or nut is loosened.

pOssible shrinkage or distortion of the
ink or to distort.

27.3 Space-thre
carrying parts, unlg

s shall not be used for the connection of current-
z parts directly in contact with each other, and are

Thread-cutti ews shall not be used for the electrical connection of current-
carrying g2 geterate a full-form standard machine screw thread. Such screws
shall not; S if they are likely to be operated by the user or installer, unless the
thread is form adeing action.

Thread-cutting and “space-threaded screws may be used to provide earthing continuity,
provided:that it is not necessary to disturb the connection in normal use, and that at least two
screws._are used for each connection.

Compliance is checked by inspection.

27.4 Screws, which make a mechanical connection between different parts of the tool, shall
be secured against loosening, if they also make electrical connections.

This requirement does not apply to screws in the earthing circuit if at least two screws are used
for the connection, or if an alternative earthing circuit is provided.

Spring washers and the like may provide satisfactory security. Sealing compound which softens on
heating provides satisfactory security only for screw connections not subject to torsion in normal use.
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Rivets used for electrical connections shall be secured against loosening if these connections
are subject to torsion in normal use. A non-circular shank or an appropriate notch may be
sufficient to comply with this requirement.

nis requirement does nNot Imply that more than one rivel Is necessary 10r providing eartning
continuity.

Compliance is checked by inspection and by manual test.

28 Creepage distances, clearances and distances through insulation

28.1 Creepage distances and clearances shall not be less than the values\in millimetres
shown in Table 10. The values specified in the table do not apply to crosss poits of motor

windings.

If a resonance voltage occurs between the point where a i % citor are
connected together, and metal parts which are separated fro i

only, the creepage distance and clearance shall not be legs than thelvalues specified for the

value of the voltage imposed by the resonance, these
case of reinforced insulation.

Compliance is checked by measurement,

For tools provided with an appliance In
connector inserted; for tools with type
the largest cross-sectional area specifi
they are made on the tool as_delivered.

Distances through _slops or openings in external parts of insulating material are measured to
metal foil in contact With the accessible surface; the foil is pushed into corners and the like by
means_of\the standard test finger of Figure 1, but it is not pressed into openings.

If necessary, a force is applied to any point on bare conductors, other than those of heating
eléments, to any point on uninsulated metal capillary tubes of thermostats and similar devices,
and to the outside of metal enclosures, in an endeavour to reduce the creepage distances and
clearances while taking the measurements.
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Table 10 — Minimum creepage distances and clearances (in millimetres)

Other tools

Distances Class lll tools Working voltage Working voltage Working voltage
<130V >130 V and <250 V | >250 V and <440 V
Creepage Clear- Creepage Clear- Creepage Clear- Creepage Clear-
mm distance ance distance ance distance ance distance ance

Between live parts of
different polarity 1):

— if protected against 1,0 1,0 1,0 1,0 2,0
deposition of dirt 2)
— if not protected
against deposition of dirt 2,0 1,5 2,0 1,5 3,0
— if lacquered or

2,0
2,5
enamelled windings 1,0 1,0 1,5 1,5 2,0 0 .0 3,0
— for positive
temperature coefficient
(PTC) resistors including
their connecting wires, if
protected against /\
deposition of moisture or
dirt 2) - - 1,0 \40\ \w\/

’V‘

0 3,0

-
oo
NN
o
w W

» if of ceramic

material, pure mica , 1,0 ,0

and the like 1,0 )
,5

0

» if of other material %
— if not protected 0 1,5 2,
against deposition of dirt
— if the live parts are
lacquered or enamelle ) 1, ) 2,0 2,0 - -
windings @
— at the end of tub
sheathed-type heating \/_\ 1,0 1,0 1,0 5 1,0 4) _ _

elements N\

Between live parts and u \/
other metal parts over >
basic insulation:
— if protected against
deposition of dirt 2) L
1
1

Between live parts_an
other metal par
reinforced insul

windings
— for other live

oo
oo
oo
oo
I
I

Between metal parts
separated, by
supplementary insulation - - 4,0 4.0 4.0 4,0 - —

0% The clearances specified do not apply to the air gap between the contacts of thermal controls, overload
protection devices, switches of micro-gap construction, and the like, or to the air gap between the current-
carrying members of such devices where the clearance varies with the movement of the contacts.

2) In general, the interior of a tool having a reasonably dust-proof enclosure is considered to be protected
against deposition of dirt, provided the tool does not generate dust within itself; hermetic sealing is not

required
<t

3) If the parts are rigid and located by mouldings, or if the design is such that there is no likelihood of a
distance being reduced by distortion or movement of the parts, this value may be reduced to 2,0 mm.
4)  If protected against deposition of dirt.

5) If over ceramic, pure mica and the like, protected against deposition of dirt.
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The force is applied by means of the test finger of Figure 1, and has a value of:

— 2 N for bare conductors and for uninsulated capillary tubes of thermostats and similar
devices;

— JU INTor enciosures.

The way in which creepage distances and clearances are measured is indicated in Annex A.

If a barrier is interposed, and if it is in two parts which are not cemented together, the creepage
distance is also measured through the joint.

If a barrier is interposed, clearances are measured over the barrier or, if fiie~harrier«s~Nn two

parts with mating surfaces which are not cemented together, through the jQi

For tools having parts with double insulation where there is no met
and supplementary insulation, the measurements are made as thougt al fokwexwe present
between the two insulations.

stress does not exceed:

— 150 V per mm with a
— 100 V per mm with

When the limits ntie
the table apply. @

ced further, provided that the tool complies with the requirements
rnces are short-circuited in turn.

Creepage distancesvand clearances within optocouplers are not measured if the individual
insulations, are adequately sealed, and if air is excluded between individual layers of the
material,

For'live parts of different polarity separated by basic insulation only, creepage distances and
clearances smaller than those specified in the table are allowed, provided the requirements of
clause 18 are met if these creepage distances and clearances are short-circuited in turn.

28.2 The distance through insulation, for working voltages up to and including 250 V, between

metal parts shall not be less than 1,0 mm if they are separated by supplementary insulation,
and not be less than 2,0 mm if they are separated by reinforced insulation.
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This requirement does not apply if the insulation is applied in thin sheet form, other than mica
or similar scaly material, and consists:

— for supplementary insulation, of at least two layers, provided that any one of the layers
withstands the electric Qtrpngth test prescribed for Qllpplpmpntary insulation:

— for reinforced insulation, of at least three layers, provided that, when any two of the layers
are placed in contact, they withstand the electric strength test prescribed for reinforced
insulation.

The test voltage is applied between the outer surfaces of the layer, or of the two layers, @s
applicable.

Moreover, this requirement does not apply if the supplementary insulatio he einforced

insulation is inaccessible, and meets one of the following conditions:

the permissible value specified in 12.5;

— the insulation, after having been conditioned for seven days {68 h)Nf\. a\over_aintained at
a temperature equal to 50 K greater than the maximu pexatdre-rise Jetermined during
the tests of clause 12, withstands an electric strength test as\g ied ih clause 15, this

For optocoup/er@
of the maximum temyp

29.1 External parts“of non-metallic material, parts of insulating material supporting live parts,
including-connections and parts of thermoplastic material providing supplementary insulation or
reinforced insulation, the deterioration of which might cause the tool to fail to comply with this
standard, shall be sufficiently resistant to heat.

Compliance is checked by subjecting of the relevant parts to a ball-pressure test, which is
made by means of the apparatus shown in Figure 5.

Before starting the test. the part is maintained for 24 h in an atmosphere having a temperature

between 15 °C and 35 °C, and a relative humidity between 45 % and 75 %.

The part is supported so that its upper surface is horizontal and the spherical part of the
apparatus is pressed against this surface with a force of 20 N. The thickness of the part under
test shall be at least 2,5 mm.
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The required thickness may be obtained by using two or more sections of the part.

The test is made in a heating cabinet at a temperature of (40 + 2) °C plus the maximum
temperature rise determined during the test of clause 12, but it shall be at least:

— for external parts (76 +2) °C;

— for parts retaining live parts in position (125 +2) °C.

Before the test is started, the test apparatus is brought to the temperature determined above.

After 1 h, the apparatus is removed and the part is immediately immersed if cold water\so that
it is cooled to room temperature within 10 s. The diameter of the impress

2 mm.

not considered to be live parts.

The test is not made on parts of ceramic material.

Separately mou
to in Annex D.

29.3 Insulating material, across which a tracking path may occur, shall have adequate
resistance to tracking, taking into account the severity of its duty conditions.

A.tracking current may occur

— between live parts of different polarity;
— between live parts and earthed metal parts;

— across insulating material of commutators and brush-caps.

For parts of insulating material used under severe or extra-severe duty conditions, compliance
is checked by the proof tracking test referred to in Annex G.

For parts of insulating material used under normal duty conditions, and parts of ceramic
material, no tracking test is made.
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For parts of insulating material used under severe duty conditions, the test voltage is 175 V. If
the specimens do not withstand this test and there is no hazard other than fire, surrounding
parts are subjected to the needle-flame test referred to in Annex F.

For parts ofr insulating material used under exira-severe auty conditions, inhe 1est voltage 1s
250 V. If the specimens do not withstand this test, but withstand the test made with a test
voltage of 175 V, and there is no hazard other than fire, surrounding parts are subjected to the
needle-flame test referred to in Annex F.

The needle-flame test is made on all parts of non-metallic material positioned within a distance
of 50 mm from any place where a tracking path may occur, unless these parts are shielded by
a separate barrier or enclosure from that tracking path, in which case the jer or enclosure
is subjected to the needle-flame test.

30 Resistance to rusting

30.1 Ferrous parts, the rusting of which might cause thg ajl A ly with this
standard, shall be adequately protected against rusting.

Compliance is checked by the following test.

All grease is removed from the parts to™he teste
agent for 10 min.

The parts are then immersed for 10 miy
temperature of (20 = 5) °C.

After the parts he

their surfaces shalV'sh

Traces 6

For small heficahs gs and the like, and for parts exposed to abrasion, a layer of grease may
provide sufficient profection against rusting. Such parts are only subjected to the test if there is
doubt about the effectiveness of the grease film, and the test is then made without previous
remoyval)of the grease.

31 Radiation, toxicity and similar hazards

31.1 Tools shall not emit harmful radiation, or present a toxic or similar hazard.

Compliance is checked by test.

NOTE Test specifications are given in part 2, where necessary.
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a75
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Section A-A %

—t
\
i % - @— - }» - - VE; Section B-B *%‘
| N
\

IEC 2041/03
Material: metal, except where otherwise specified Linear dimensions in millimetres
Tolerances on dimensions without specific tolerance: A = Handle F = Chamfer all edges
on angles: 0/-10° B = Guard G = Spherical
on linear dimensions: C = Insulating material H = Cylindrical
up to 2o mm: 0/-0,05 D= Joints
over 25 mm: +0,2 E = Stop face

Both joints shall permit movement in the same plane and the same direction through an angle of 90" with a 0" to
+10 tolerance.

Figure 1 — Standard test finger



https://iecnorm.com/api/?name=14a8e8cf8136660c44298e7d3e1ca153

60745-1 O IEC:2001+A1:2002 -73-
+A2:2003(E)

0
20 4 15-0,1
wn
. [T}
oo [ | (=3
< e
N m] ‘ i
o
R e o s
8 o :
O
IEC 2337/01
Dimensions in millimetres
Figure 2 — Test pin
1
2

(74
\//Q5

IEC 2338/01

Accessible part

Inaccessible metal part
Basic insulation
Supplementary insulation

Reinforced insulation

D g b~ W N -

Double insulation

Figure 3 — Diagram for leakage current measurement at operating temperature |

for single-phase connection and three-phase tools suitable for single-phase supply |
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A
TEG-2339/01

IEC 2340/01

A = Sherical
B = Sample

Figure 5 — Ball-pressure test apparatus



https://iecnorm.com/api/?name=14a8e8cf8136660c44298e7d3e1ca153

60745-1 O IEC:2001+A1:2002 —-75-
+A2:2003(E)

h dh sns
|

Il
|
| ‘
N/ ' Y \ N\
)
IEC 553/01
| | |
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| |
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| | |
8 L
Kﬁ} IEC 554/01
Part of tool of insulating materjat—=and One of the clamping measures
so-shaped that it obviously fofms p is fixed to the tool

e constructions

N =

Screws passing through threaded holes in the tool (or screws passing through clearance holes in the tool
and secured by nuts) are equally unacceptable

|
sl

IEC 555/01

Unacceptable constructions

Figure 6 — Schematic representation of cord anchorages
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A = Insulating material
B = Spring diameter
C = Loop

Figure 7 — Test fingernail

IEC 551/01
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IEC 2341/01

A = Part providing earthing continuity

B = Part providing or transmitting contact pressure

Figure 8 — Examples of parts of earthing terminals
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IEC 552/01

Adjustable carrier plate
F = Adjustable bracket
G = Load

Figure 9 — Flexing test apparatus
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Annex A
(normative)

Measurement of creepage distances and clearances

A.1 Measurement of creepage distances and clearances

The methods of measuring creepage distances and clearances, which are specified in.28.1,
are indicated in cases 1 to 10 (see Figure A.1).

These cases do not differentiate between gaps and grooves, or betweer

The following assumptions are made:

— agroove may have parallel, converging, or diverging sides;

the total c/earfce.
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<1 mm

/W\§§§§§§

SOYNNINENONOYNNN N NN

IEC 044/97

Condition: Path under consideration includes a parallel or converging sided groove of any depth with a width less
than 1 mm.

Rule: Creepage distance and clearance are measured directly across the groove as shown.

Case 1

21 mm

Condition: Path under consideration includes
wide.

Rule: Clearance is the "line of sight" dista

Condition:

Rule:

circuits" the bottom of the groove by 1 mm link (0,25 mm for dirt-free situations).

Case 3
Clearance
ssssssmEEEEE Creepage distance
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)
W 0
SRS

IEC 047/97
Condition: Path under consideration includes a rib.
Rule: Clearance is the shortest direct path over the top of the rib. Creepage path follows the contouroisthe
rib.

Case 4

<1mm———T<— ——T—-'-n—<1m

RS

IEC) 03847

Condition: Path under consideration includes an uncemgnted\joint/with\grooves less than 1 mm wide on either
side (0,25 mm for dirt-free situatigh
Rule: Creepage and clearance is the “Npe of\sigh ancesRown:
Case
21m

IEC 048/97

Condition: onSideration/cludes an uncemented joint with grooves equal to or more than 1 mm wide

Rule: e of sight” distance. Creepage path follows the contour of the grooves.

Case 6

Clearance

Creepage distance

Figure A.1b — Clearance gap for rib and uncemented joint with groove
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IEC 050/97

Condition: Path under consideration includes an uncemented joint with a groove on o ide less thag¥1l mm
wide and the groove on the other side equal to or more than1 mm wide.

Rule: Clearance and creepage path are as shown.
Case 7

IEC 051/97

Condition: Path under cposidexationVi 3 ch ing-sided groove equal to or greater than 1,5 mm deep
: ‘ arrowest part and equal to or greater than 1 mm at the

bottom.
Rule: Cleara

Case 3 also applies to

Case 8

— Clearance

ssssssmEEEEE Creepage distance

Figure A.1c — Clearance gap for uncemented joint and diverging-sided groove
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\N
z.'\((\
yd
/)\ ;
."'
(Y 1]
|
|
a
1_'\((\«\

b IEC 053/97

Gap between head of screw and wall of recess wide enough to be taken into account.

Case 10

Clearance

------------ Creepage distance

Figure A.1d — Clearance gap between wall and screw
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Annex B
(normative)

Motors not isolated from the supply mains and having basic insulation

not designed for the rated voltage of the tool

B.1 Scope

B.1.1 This annex applies to motors having a working voltage not exceedi
from the supply mains, and having basic insulation not designed for the
tool.

V, not iselated
oltage of the

All clauses of this standard apply to these motors, unless otherwise sy
B.9 Protection against access to live parts

B.9.1
Metal parts of the motor are considered to be bareH

B.12 Heating

B.12.3 The temperature rise of the
temperature rise of the windings.

parts of the motor and its other metal parts is not

B.18.1 The f&

Tools arevalso subjected to the test of B.18.101.

B.18.101 The tool is operated at rated voltage with each of the following defects:

=~ short circuit of the terminals of the motor, including any capacitor incorporated in the motor
circuit;

— open circuit of the supply to the motor;

— open circuit of any shunt resistor during operation of the motor.

Only one defect is simulated at a time, the tests being made consecutively.
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B.21 Construction

B.21.101 For class | tools incorporating a motor supplied by a rectifier circuit, the d.c. circuit
shall be insulated from accessible parts of the tool by double insulation or reinforced insulation.

Compliance is checked by the tests specified for double insulation and reinforced insulation.

B.28 Creepage distances, clearances and distances through insulation

B.28.1

The values specified in Table 10 do not apply to distances between live p#

he motor and
its other metal parts.

Parallel circuit

IEC 559/01

Components

— original conne

-—- short cirguit
= open c@

1

O o >

Figure B.1 — Simulation of defects
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Annex C
(normative)

Circuit for measuring leakage currents

A suitable circuit for measuring leakage currents is shown in Figure C.1.

The circuit comprises a rectifier with germanium diodes D and a moving-coil meter M, resistors
and a capacitor C for adjusting the characteristics of the circuit, and a "make-before-hreak"
switch S for adjusting the current range of the instrument.

It is recommended that the switch is af S if ally returns to the position
age to the instrument.

£ 250 Q, and is shunted by a capacitor
he circuit may be protected against
¢haracteristics of the circuit.

so that the time constant of the circuit |js 225s)\]
overcurrents, but the methpt\chosen is ot

The most sensitive ra
ranges being obtained
and simultaneou ) registors R, so as to maintain the total resistance Ry +
R, + R, of the (Z%;l ) pecified The resistance R, is calculated from the voltage

drop measured acrg gement at 0,5 mA, the resistance R, being then
adjusted to give theg\to asisia fie circuit for each range.

The basic ca
and 0,75 mA.
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_87 -

O
A
D D
(w)
Am _/
—— X D D
S
R,
o B

Components

C shunt capacitor
S current range selector switch
D rectifier circuit diodes

M moving-coil meter

Rm effective meter resistance
Ry series resistance
R; fixed resistance

Rs shunt resistor

pneasuring leakage currents
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Annex D
(normative)

Burning test

D.1 Burning test

The burning test is made in accordance with IEC 60707.

For the purpose of this standard, method FH of IEC 60707 (flame-hg
used.

pecimen), is

For the evaluation of the test results, category FH-3 of IEC eNmaximum

burning rate being 40 mm/min.
If more than one specimen does not withstand the test, the

If one specimen does not withstand the test, the another set of five

specimens, all of which shall then withstand the t

&
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Annex E
(normative)

Glow-wire test

The glow-wire test is made in accordance with |IEC 60695-2-10, IEC 60695-2-11,
IEC 60695-2-12 and IEC 60695-2-13.

For the purpose of this standard, the following applies.

5 Specified layer

Subclause 5.3 of IEC 60695-2-10 is replaced by:

In cases where burning or glowing particles might fall from
surface underneath the tool, the test is made with Di

9,
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Annex F
(normative)

Needle-flame test

The needle-flame test is made in accordance with IEC 60695-2-2.

For the purpose of this standard, the following applies.

4 Description of test apparatus
The sixth paragraph of 4.2 is replaced by:

In cases where burning or glowing particles might fall from
surface underneath the tool, the test is made with a pj

5 Severities

The duration of application of the test fla

8 Test procedure

8.4 In the first parag
not apply.

arfy source of ignition accidentally applied" do

At the beginning & : lame is applied in such a way that at least the tip of the
flame is in contast W ace of the specimen.

During the applic of the test flame, the burner is not to be moved. The test flame is
removed i the specified period has elapsed. For examples of test positions,

see Figure 1,

Replace.the text of 8.5 by:

The\test is made on one specimen. If the specimen does not withstand the test, the test is
repeated on two further specimens, both of which shall then withstand the test.

10 Evaluation of test results

Add:

When a layer of tissue paper is used, there is to be no ignition of the tissue paper, or scorching
of the white pine-wood board; a slight discoloration of the white pine-wood board being
neglected.
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Annex G
(normative)

Proof tracking test

The proof tracking test is made in accordance with IEC 60112.
For the purpose of this standard, the following applies.

3 Test specimen

The last sentence of the first paragraph does not apply.

5 Test apparatus

The note in 5.1 does not apply.

Note 4 in 5.3 does not apply, and the test solution A

6 Procedure

9,
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Void
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&
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Switches

Switches which are tested with the tool shall comply with this standard and with the following
clauses of IEC 61058-1, as modified.

The tests of IEC 61058-1 are carried out under the conditions occurring in the tool,

8 Marking and documentation

Switches are not required to be marked, except tha ¢hes shall be marked

with the manufacturer's name or trade mark and

13 Mechanism

This clause is applicable.

17 Enduran

This clause is applicable.

20 Clearances, creepage distances, solid insulation and coatings of rigid
printed board assemblies

This clause is applicable for creepage distances and clearances for live parts of different

potential only, for operational insulation and across full disconnection and micro-disconnection.
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Resistance to h

eat and fire

External parts of non-
metallic material

Parts of insulating material
supporting live parts,
including connections

Thermoplastic materi
providing supplemen

reinforced insulation

r

ther\parts of non-metallic

aterial

>

Ball pressure test

Ball pressure test

Ball pressure test

=275 °C 2125 °C
(29.1) (29.1) No requirements
I
Normal (\ {(x / Qlfktlve
Burning Glow-wire test
550 °C
QB Annex E

(29.2)

&

ance to tracking

Tools I

Normaw&i

Severe duty conditions

Extra severe duty
conditions

Novtracking test Tracking test 175 V Tracking test
Annex G 250V
Annex G
Failure Failure
Tracking test 175 V
Annex G
Pass

Needle-flame test on
surrounding parts
Annex F
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Battery tools and battery packs

K.1 Scope

K.1.1 This annex applies to rechargeable battery-powered motor-operated or magnetically
driven tools and the battery packs for such tools. This annex applies to tools incorporating
detachable, integral and separable battery packs. The maximum rated ge for_tools and
battery packs is 75 V d.c.

Il tools
¥, Electric

Battery tools covered by this annex are not considered to be class
and therefore are not required to have basic, supplementary o

This annex is not inte
user, and this an a
products’ “batter

This annex does

Additional normative~feference:

IEC 61558-2-6:1997, Safety of power transformers, power supply units and similar — Part 2:
Partieular requirements for safety isolating transformers for general use

K.3 Definitions

For the purpose of this annex, the following definitions apply.

K.3.101
battery pack
assembly of one or more cells intended to provide electrical current to the tool
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