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Preface

This is the harmonized CSA Group and UL standard for Hand-Held Motor-Operated Electric Tools – Safety

– Part 1 : General Requirements. I t is the third edition of CAN/CSA-C22.2 No. 60745-1 , and the fourth

edition of UL 60745-1 . This harmonized standard has been jointly revised on iJune 1 0, 2022. For this

purpose, CSA Group and UL are issuing revision pages dated iJune 1 0, 2022.

This harmonized standard is based on IEC Publication 60745-1 : fourth edition Hand-Held Motor-Operated

Electric Tools – Safety – Part 1 : General Requirements, issued April 2006. IEC 60745-1 is copyrighted by

the IEC.

This harmonized standard was prepared by the CSA Group and Underwriters Laboratories Inc. (UL).

This standard is considered suitable for use for conformity assessment within the stated scope of the

standard.

This standard was reviewed by the CSA Subcommittee on Safety of Hand-Held Motor-Operated Electric

Tools, under the jurisdiction of the CSA Technical Committee on Consumer and Commercial Products and

the CSA Strategic Steering Committee on Requirements for Electrical Safety, and has been formally

approved by the CSA Technical Committee. This standard has been developed in compliance with

Standards Council of Canada requirements for National Standards of Canada. I t has been published as a

National Standard of Canada by CSA Group.

Application of Standard

Where reference is made to a specific number of samples to be tested, the specified number is to be

considered a minimum quantity.

Note: Although the intended primary application of this standard is stated in its scope, it is important to note that it remains the

responsibil ity of the users of the standard to judge its suitabil ity for their particular purpose.

Level of harmonization

This standard adopts the IEC text with national differences.

This standard is published as an equivalent standard for CSA Group and UL.

An equivalent standard is a standard that is substantial ly the same in technical content, except as follows:

Technical national differences are allowed for codes and governmental regulations as well as those

recognized as being in accordance with NAFTA Article 905, for example, because of fundamental cl imatic,

geographical, technological, or infrastructural factors, scientific justification, or the level of protection that

the country considers appropriate. Presentation is word for word except for editorial changes.

All national differences from the IEC text are included in the CSA Group and UL versions of the standard.

While the technical content is the same in each organization’s version, the format and presentation may

differ.

Interpretations

The interpretation by the standards development organization of an identical or equivalent standard is

based on the literal text to determine compliance with the standard in accordance with the procedural rules

of the standards development organization. I f more than one interpretation of the l iteral text has been
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identified, a revision is to be proposed as soon as possible to each of the standards development

organizations to more accurately reflect the intent.

IEC Copyright

For CSA Group, the text, figures, and tables of International Electrotechnical Commission Publication

60745-1 Hand-Held Motor-Operated Electric Tools – Safety – Part 1 : General Requirements, copyright

2006, are used in this standard with the consent of the International Electrotechnical Commission. The

IEC Foreword and Introduction are not a part of the requirements of this standard but are included for

information purposes only.

These materials are subject to copyright claims of IEC and UL. No part of this publication may be

reproduced in any form, including an electronic retrieval system, without the prior written permission of UL.

All requests pertaining to the Hand-Held Motor-Operated Electric Tools – Safety – Part 1 : General

Requirements UL 60745-1 Standard should be submitted to UL.
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NATIONAL DIFFERENCES

There are five types of National Differences as noted below. The difference type is noted on the first l ine of
the National Difference in the standard. The standard may not include all types of these National
Differences.

In the CSA Group and UL publications of this standard, National Differences from the text of International
Electrotechnical Commission (IEC) Publication 60745-1 , Safety Requirements for Hand-Held Motor-
Operated Electrical Tools – Safety – Part-1 : General Requirements, copyright 2006 are indicated by
notations (differences) and are presented in bold text. The national difference type is included in the body.

DR – These are National Differences based on the national regulatory requirements.

D1 – These are National Differences which are based on basic safety principles and requirements,
el imination of which would compromise safety for consumers and users of products.

D2 – These are National Differences from IEC requirements based on existing safety practices. These
requirements reflect national safety practices, where empirical substantiation (for the IEC or national
requirement) is not available or the text has not been included in the IEC standard.

DC – These are National Differences based on the component standards and wil l not be deleted unti l a
particular component standard is harmonized with the IEC component standard.

DE – These are National Differences based on editorial comments or corrections.

Each national difference contains a description of what the national difference entails. Typically one of the
following words is used to explain how the text of the national difference is to be applied to the base IEC
text:

Addition / Add - An addition entails adding a complete new numbered clause, subclause, table,
figure, or annex. Addition is not meant to include adding select words to the base IEC text.

Modification / Modify - A modification is an altering of the existing base IEC text such as the
addition, replacement or deletion of certain words or the replacement of an entire clause,
subclause, table, figure, or annex of the base IEC text.

Deletion /Delete - A deletion entails complete deletion of an entire numbered clause, subclause,
table, figure, or annex without any replacement text.
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FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HAND-HELD MOTOR-OPERATED ELECTRIC TOOLS – SAFETY – Part 1 : General requirements

1 ) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national

electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all questions

concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, IEC publishes

International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter

referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested in

the subject dealt with may participate in this preparatory work. International, governmental and non-governmental organizations

l iaising with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for

Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international consensus of

opinion on the relevant subjects since each technical committee has representation from all interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Committees in that

sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC cannot be held

responsible for the way in which they are used or for any misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications transparently to the

maximum extent possible in their national and regional publications. Any divergence between any IEC Publication and the

corresponding national or regional publ ication shall be clearly indicated in the latter.

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any equipment declared to be

in conformity with an IEC Publication.

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

7) No liabil ity shall attach to IEC or its directors, employees, servants or agents including individual experts and members of its

technical committees and IEC National Committees for any personal injury, property damage or other damage of any nature

whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication, use of, or

reliance upon, this IEC Publication or any other IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispensable for the

correct application of this publication.

9) Attention is drawn to the possibil ity that some of the elements of this IEC Publication may be the subject of patent rights. IEC shall

not be held responsible for identifying any or all such patent rights.

International Standard IEC 60745-1 has been prepared by sub-committee 61 F: Safety of hand-held motor-

operated electric tools, of IEC technical committee 61 : Safety of household and similar electrical

appliances.

This fourth edition cancels and replaces the third edition published in 2001 and its Amendment 1 (2002)

and Amendment 2 (2003). I t constitutes a technical revision.

Main changes in this edition include the introduction of requirements for tools with a l iquid system,

particularly in Clauses 8, 1 4 and 21 ; clarification in Clause 8 on the application of safety warnings;

adaptation of Annex I to the latest version of IEC 61 058-1 ; addition of requirements for electronic circuits in

1 8.1 0; introduction of requirements for supports or working stands in Annex M; and information about

routine tests in Annex N.

The text of this standard is based on the following documents:
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FDIS Report on voting

61 F/632/FDIS 61 F/641 /RVD

Full information on the voting for the approval of this standard can be found in the report on voting

indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A vertical l ine in the margin shows where this fourth edition has been modified.

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

supplement or modify the corresponding clauses in Part 1 to provide the relevant requirements for each

type of product.

NOTE 1 In this standard, the following print types are used:

– requirements: in roman type

– test specification: in italic type

– Notes: in smaller roman type

NOTE 2 In Annexes B, K, L and M, subclauses which are additional to those in the main body of the text are numbered starting from

201 .

IEC 60745 consists of the following parts, under the general title Hand-held motor-operated electric tools –

Safety:

Part 1 : General requirements

Part 2-1 : Particular requirements for dri l ls and impact dri l ls

Part 2-2: Particular requirements for screwdrivers and impact wrenches

Part 2-3: Particular requirements for grinders, polishers and disk-type sanders

Part 2-4: Particular requirements for sanders and polishers other than disk type

Part 2-5: Particular requirements for circular saws and circular knives

Part 2-6: Particular requirements for hammers

Part 2-7: Particular requirements for spray guns for non-flammable l iquids

Part 2-8: Particular requirements for shears and nibblers

Part 2-9:Particular requirements for tappers

Part 2-1 1 : Particular requirements for reciprocating saws (j ig and sabre saws)

Part 2-1 2: Particular requirements for concrete vibrators

Part 2-1 3: Particular requirements for chain saws

Full document details: UL 60745-1 2022
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Part 2-1 4: Particular requirements for planers

Part 2-1 5: Particular requirements for hedge trimmers and grass shears

Part 2-1 6: Particular requirements for tackers

Part 2-1 7: Particular requirements for routers and trimmers

Part 2-1 8: Particular requirements for strapping tools

Part 2-1 9: Particular requirements for jointers

Part 2-20: Particular requirements for band saws

Part 2-21 : Particular requirements for drain cleaners

The committee has decided that the contents of this publication wil l remain unchanged unti l the

maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to

the specific publication. At this date, the publication wil l be

• reconfirmed,

• withdrawn,

• replaced by a revised edition, or

• amended.
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INTRODUCTION

Individual countries may wish to consider the application of this Part 1 of IEC 60745, so far as is
reasonable, to tools not mentioned in an individual part 2 and to tools designed on new principles.

I f 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. I f applicable, the influence of one function on the other is
taken into account.

A product employing materials or having forms of construction differing from those detailed in the
requirements of this standard may be examined and tested according to the intention of the requirements
and, if found to be substantial ly equivalent, may be judged to comply with the standard.

Standards dealing with non-safety aspects of hand-held tools are:

– IEC standards published by TC 59 on methods of measuring performance;

– CISPR 1 1 and 1 4 on radio interference suppression;

– IEC 61 000-3-2 and IEC 61 000-3-3 on electromagnetic compatibi l ity.
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HAND-HELD MOTOR-OPERATED ELECTRIC TOOLS – SAFETY – Part

1 : General requirements

1 Scope

This part of IEC 60745 deals with the safety of hand-held motor-operated or magnetically driven electric

tools, the rated voltage of the tools being not more than 250 V for single-phase a.c. or d.c. tools, and 440 V

for three-phase a.c. tools.

So far as is practicable, this standard deals with the common hazards presented by handheld tools which

are encountered by all persons in the normal use and reasonably foreseeable misuse of the tools.

Tools with an electric heating element are within the scope of this standard. They should also comply with

relevant parts of IEC 60335.

Requirements for motors not isolated from the supply, and having basic insulation not designed for the

rated voltage of the tools, are given in Annex B. Requirements for rechargeable battery-powered motor-

operated or magnetically driven tools and the battery packs for such tools are given in Annex K. Those for

such tools that are also operated and/or charged directly from the mains or a non-isolated source are

given in Annex L.

Hand-held electric tools, hereinafter referred to as tools, which can be mounted on a support or working

stand for use as fixed tools without any alteration of the tool itself, are within the scope of this standard.

Requirements for such supports or working stands are given in Annex M.

This standard does not apply to:

– hand-held tools intended to be used in the presence of explosive atmosphere (dust, vapour or

gas);

– hand-held tools used for preparing and processing food;

– hand-held tools for medical purposes (IEC 60601 );

– heating tools which are covered by IEC 60335-2-45.

For hand-held tools intended 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.

1 DV DR Addition: Add the following paragraph:

This standard deals with tools used in non-hazardous locations in accordance with the

National Electrical Code, NFPA 70, and the Canadian Electric Code, Part 1 , CSA C22.1 , and

General Requirements – Canadian Electrical Code, Part II, CAN/CSA-C22.2 No. 0.
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated

references, only the edition cited applies. For undated references, the latest edition of the referenced

document (including any amendments) applies.

2DV DC Modification: Add the following:

Where the IEC or ISO normative documents are referenced in this standard, U.S. and

Canadian standards shall replace the IEC or ISO documents. The following is a matrix that

provides a cross-reference between CSA, UL, IEC, and ISO standards for components. The

standards listed in this table are not necessarily equivalent.

CSA, UL, IEC, and ISO Standards cross reference

Subclause

from this

standard

Component type IEC or ISO publication iU.S. replacement

standard requirement

iCanadian replacement

standard requirement

Table 1 , 21 .36 Audio, Video and

Similar Electronic

Apparatus

IEC 60065 Audio,

video and similar

electronic apparatus –

Safety requirements

UL 60065 Audio, Video

and Similar Electronic

Apparatus – Safety

Requirements

CAN/CSA-C22.2 No.

60065 Audio, video

and similar electronic

apparatus – Safety

requirements

23.1 .5, 23.4,

24.21

Appliance Couplers IEC 60320 (all parts)

Appliance couplers for

household and similar

general purposes

UL 498 Attachment

Plugs and

Receptacles

CSA C22.2 No. 1 82.3

Special use

attachment plugs,

receptacles, and

connectors

23.1 .5, 23.4,

24.4, 24.21

Attachment Plugs,

Receptacles, and

Connectors

IEC 60309 (all parts)

Plugs, socket-outlets

and couplers for

industrial purposes

UL 498 Attachment

Plugs and

Receptacles

CSA C22.2 No. 42

General use

receptacles,

attachment plugs, and

similar wiring devices

IEC 60320 (all parts)

Appliance couplers for

household and similar

general purposes

UL 1 682 Plugs,

Receptacles, and

Cable Connectors, of

the Pin and Sleeve

Type

CSA C22.2 No. 1 82.1

Plugs, receptacles,

and cable connectors

of the pin and sleeve

type

IEC 60884 (all parts)

Plugs and socket-

outlets for household

and similar purposes

CSA C22.2 No. 1 82.2

Industrial locking

type, special use

attachment plugs,

receptacles, and

connectors

26.4, 26.5 Coatings ISO 1 463 Metallic and

oxide coatings –

Measurement of

coating thickness –

micro-scopical

method

– Metallic and Oxide

– Non-Magnetic

Coatings

ISO 21 78 Non-

magnetic coatings on

magnetic substrates –

Measurement of

coating thickness –

Magnetic method

CSA, UL, IEC, and ISO Standards cross reference Continued on Next Page
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CSA, UL, IEC, and ISO Standards cross reference Continued

Subclause

from this

standard

Component type IEC or ISO publication iU.S. replacement

standard requirement

iCanadian replacement

standard requirement

Annex G Comparative Tracking

Index

IEC 601 1 2 Method for

the determination of

the proof and

comparative tracking

indices of solid

insulating materials

UL 746A Polymeric

Materials – Short Term

Property Evaluations

Note: A PLC level 3 is

equivalent to a

tracking index voltage

of 1 75-250V.

Or

IEC 601 1 2 Method for

the determination of

the proof and

comparative tracking

indices of solid

insulating materials

CAN/CSA-C22.2 No.

0.1 7 Evaluation of

properties of

polymeric materials

Note: A PLC level 3 is

equivalent to a

tracking index voltage

of 1 75-250V.

Or

IEC 601 1 2 Method for

the determination of

the proof and

comparative tracking

indices of solid

insulating materials

Table 1 ,

1 8.1 0.2, 23.1 .2

EMI Filters IEC 60384-1 4 Fixed

capacitors for use in

electronic equipment

– Part 1 4: Sectional

specification: Fixed

capacitors for

electromagnetic

interference

suppression and

connection to the

supply mains

UL 1 283

Electromagnetic

Interference Filters

CSA C22.2 No. 8

Electromagnetic

interference (EMI)

filters

CSA E384-1 4 Fixed

Capacitors for use in

Electronic Equipment

– Part 1 4: Sectional

Specification: Fixed

Capacitors for

Electromagnetic

Interference

Suppression and

Connection to the

Supply Mains

Table 1 ,

1 8.1 0.2, 23.1 .2

Capacitors, Double

Protection

IEC 60384-1 4 Fixed

capacitors for use in

electronic equipment

–.Part 1 4: Sectional

specification: Fixed

capacitors for radio

interference

suppression and

connection to the

supply mains

UL 60384-1 4 Fixed

Capacitors for Use in

Electronic Equipment

- Part 1 4: Sectional

Specification: Fixed

Capacitors for

Electromagnetic

Interference

Suppression and

Connection to the

Supply Mains

CSA C22.2, No. 1

Audio, video and

similar electronic

equipment

20.2 Environmental Testing

– Hammer Tests

IEC 60068-2-75

Environmental testing

– Part 2-75: Tests –

Test Eh: Hammer tests

23.1 .3 Flexible Cords and

Cables

IEC 60227 (all parts)

Polyvinyl chloride

insulated cables of

rated voltages up to

and including 450/750

V

UL 62 Flexible Cord

and Cables

CSA C22.2 No. 49

Flexible cords and

cables

IEC 60245 (all parts)

Rubber insulated

cables – rated

CSA, UL, IEC, and ISO Standards cross reference Continued on Next Page
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CSA, UL, IEC, and ISO Standards cross reference Continued

Subclause

from this

standard

Component type IEC or ISO publication iU.S. replacement

standard requirement

iCanadian replacement

standard requirement

voltages up to and

including 450/750 V

8.6, 1 8.1 0,

1 8.1 0.3

Fuses, Low-Voltage IEC 601 27-3 Miniature

fuses – Part 3: Sub-

miniature fuse-links

UL 248 Series CSA C22.2 No. 248

Series

UL 248-1 Low-Voltage

Fuses – Part 1 :

General Requirements

CSA C22.2 No. 248.1

Low-Voltage Fuses –

Part 1 : General

Requirements

UL 248-4 Low-Voltage

Fuses – Part 4: Class

CC Fuses

CSA C22.2 No. 248.4

Low-Voltage Fuses –

Part 4: Class CC

Fuses

UL 248-8 Low-Voltage

Fuses – Part 8: Class J

Fuses

CSA C22.2 No. 248.8

Low-Voltage Fuses –

Part 8: Class J Fuses

UL 248-1 0 Low-Voltage

Fuses – Part 1 0: Class

L Fuses

CSA C22.2 No. 248.1 0

Low-Voltage Fuses –

Part 1 0: Class L Fuses

UL 248-1 2 Low-Voltage

Fuses – Part 1 2: Class

R Fuses

CSA C22.2 No. 248.1 2

Low-Voltage Fuses –

Part 1 2: Class R Fuses

UL 248-1 5 Low-Voltage

Fuses – Part 1 5: Class

T Fuses

CSA C22.2 No. 248.1 5

Low-Voltage Fuses –

Part 1 5: Class T Fuses

1 2.2, 1 5.2 Heater Elements IEC 60335-1

Household and similar

electrical appliances –

Part 1 : General

requirements

UL 1 030 Sheathed

Heating Elements

CSA C22.2 No. 72

Heater Elements

UL 60335-1 Safety of

Household and Similar

Electrical Appliances

– Part 1 : General

Requirements

CAN/CSA-E60335-1 /4E

Safety of Household

and Similar Electrical

Appliances – Safety –

Part 1 : General

requirements

7.2, 1 4.1 .2,

21 .20

Degrees of Protection IEC 60529 Degrees of

protection provided by

enclosures (IP Code)

29.2, Annex J Glow Wire Test IEC 60695-2-11 Fire

hazard testing – Part

2-1 1 : Glowing/hot-wire

based test methods –

Glow-wire

flammability test

method for end-

products

1 4.6 Portable Residual

Current Devices

(PRCDs)

IEC 61 540 Electrical

accessories – Portable

residual current

devices without

integral overcurrent

protection for

household and similar

use (PRCDs

UL 943 Ground-Fault

Circuit-Interrupters

CSA C22.2 No. 1 44.1

Ground-fault circuit-

interrupters

Ground-Fault Circuit

Interruptors (GFCI)

23.1 .3 Lampholders IEC 60238 Edison

screw lampholders

UL 496 Lampholders CSA C22.2 No. 43

Lampholders

CSA, UL, IEC, and ISO Standards cross reference Continued on Next Page
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CSA, UL, IEC, and ISO Standards cross reference Continued

Subclause

from this

standard

Component type IEC or ISO publication iU.S. replacement

standard requirement

iCanadian replacement

standard requirement

IEC 60061 -1 Lamp

caps and holders

together with gauges

for the control of

interchangeability and

Safety – Part 1 : Lamp

Caps

Annex F Plastics –

Flammability

IEC 60695-11 -5 Fire

hazard testing – Part

1 1 -5: Test flames –

Needle flame test

method – Apparatus,

confirmatory test

arrangement and

guidance

UL 1 694 Tests for

Flammability of Small

Polymeric Component

Materials

CAN/CSA-C22.2 No.

0.1 7 Evaluation of

properties of

polymeric materials

29.2 Plastics –

Flammability

IEC 60695-11 -1 0 Fire

hazard testing Part 1 1 -

1 0: Test flames – 50 W

Horizontal and vertical

flame test methods

UL 94 Tests for

Flammability of Plastic

Note: test

methodology is the

same as IEC 60695-11 -

1 0

CAN/CSA C22.2 No.

0.1 7 Evaluation of

properties of

polymeric materials

Note: test

methodology is the

same as IEC 60695-11 -

1 0

IEC 60695-2-1 3 Fire

hazard testing – Part

2-1 3: Glowing/hot-wire

based test methods –

Glow-wire ignitability

test method for

materials

UL 746A Polymeric

Materials – Short Term

Property Evaluations

Note: test

methodology is the

same as IEC 60695-2-

1 3

CAN/CSA C22.2 No.

0.1 7 Evaluation of

properties of

polymeric materials

Note: test

methodology is the

same as IEC 60695-2-

1 3

1 6, 23.1 .4, K.2,

K.3.203, L.2,

L.3.203

Power Supplies IEC 61 558-1 Safety of

power transformers,

power supplies,

reactors and similar

products – Part 1 :

General requirements

and tests

UL 1 01 2 Power Units

Other Than Class 2

Or

IEC 61 558-1 Safety of

power transformers,

power supplies,

reactors and similar

products – Part 1 :

General requirements

and tests

CSA C22.2 No. 1 07.1

General use power

supplies

Or

IEC 61 558-1 Safety of

power transformers,

power supplies,

reactors and similar

products – Part 1 :

General requirements

and tests

IEC 61 558-2-6 iSafety

of transformers,

reactors, power

supply units and

combinations thereof

– Part 2-6: Particular

requirements and

tests for safety

isolating transformers

and power supply

units incorporating

safety isolating

UL 1 31 0 Class 2 Power

Units

Or

IEC 61 558-2-6 Safety

of transformers,

reactors, power

supply units and

combinations thereof

– Part 2-6: Particular

requirements and

i

CAN/CSA-C22.2 No.

223 Power supplies

with extra-low-voltage

class 2 outputs

Or

CSA IEC C22.2 No.

61 558-2-6 Safety of

transformers,

reactors, power

CSA, UL, IEC, and ISO Standards cross reference Continued on Next Page
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CSA, UL, IEC, and ISO Standards cross reference Continued

Subclause

from this

standard

Component type IEC or ISO publication iU.S. replacement

standard requirement

iCanadian replacement

standard requirement

transformers for

general applications

tests for safety

isolating transformers

and power supply

units incorporating

safety isolating

transformers for

general applications

Or

UL 5085-1 Low Voltage

Transformers – Part 1 :

General Requirements

And

UL 5085-3 Low Voltage

Transformers – Part 3:

Class 2 and Class 3

Transformers

supply units and

similar products for

supply voltages up to

1 1 00 V – Part 2-6:

Particular

requirements and

tests for safety

isolating transformers

and power supply

units incorporating

safety isolating

transformers

Or

CSA C22.2 No. 66.1

Low Voltage

Transformers – Part 1 :

General Requirements

And

CSA C22.2 No. 66.3

Low Voltage

Transformers – Part 3:

Class 2 and Class 3

Transformers

K.1 , L.1 Battery Chargers IEC 60335-2-29,

Household and similar

electrical appliances –

Safety – Part 2-29:

Particular

requirements for

battery chargers

UL 60335-2-29,

Household and similar

electrical appliances –

Safety – Part 2-29:

Particular

requirements for

battery chargers

UL 1 31 0 Class 2 Power

Units

UL 1 01 2 Power Units

Other Than Class 2

UL 60950-1

Information

Technology

Equipment – Safety –

Part 1 : General

Requirements

UL 1 564 Industrial

Battery Chargers

UL 62368-1

Audio/video,

Information and

Communication

Technology

Equipment – Part 1 :

Safety Requirements

CSA C22.2 No. 60335-

2-29 Household and

similar electrical

appliances – Safety –

Part 2-29: Particular

requirements for

battery chargers

CAN/CSA-C22.2 No.

1 07.2 Battery

Chargers

CAN/CSA-C22.2 No.

223 Power supplies

with extra-low-voltage

class 2 outputs

CAN/CSA-C22.2 No.

60950-1 Information

Technology

Equipment – Safety –

Part 1 : General

Requirements

CSA C22.2 No. 62368-1

Audio/video,

Information and

Communication

Technology

Equipment – Part 1 :

Safety Requirements

23.1 .1 0, 23.1 .1 1 ,

I, Clause 8 in

Switches for

Appliances

IEC 61 058-1 Switches

for appliances – Part

UL 61 058-1 (3rd

edition or later)

Switches for

CAN/CSA-C22.2 No

61 058-1 (1 st edition or

later) Switches for

CSA, UL, IEC, and ISO Standards cross reference Continued on Next Page
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CSA, UL, IEC, and ISO Standards cross reference Continued

Subclause

from this

standard

Component type IEC or ISO publication iU.S. replacement

standard requirement

iCanadian replacement

standard requirement

Annex I,

M.23.1 .11

1 : General

requirements

Appliances – Part 1 :

General Requirements

UL 61 058-2-6 Switches

for appliances – Part

2- 6: Particular

requirements for

switches used in

electric motor-

operated hand-held

tools, transportable

tools and lawn and

garden machinery

appliances – Part 1 :

General requirements

CSA C22.2 No. 61 058-

2-6 Switches for

appliances – Part 2-6:

Particular

requirements for

switches used in

electric motor-

operated hand-held

tools, transportable

tools and lawn and

garden machinery

8.1 0 Symbols IEC 6041 7 DB

Graphical symbols for

use on equipment –

Part 1 : overview and

application

i i

Table 1 , 1 2.6 Systems of Insulating

Material

IEC 60085 Electrical

insulation – Thermal

classification

UL 1 446 Systems of

Insulating Materials –

General

CAN/CSA-C22.2 No. 0

General Requirements

– Canadian Electrical

Code, Part II

26.2 Terminals, Quick

Connect

IEC 60760 Flat, quick-

connect terminations

UL 31 0 Electrical

Quick-Connect

Terminals

CSA C22.2-No. 1 53

Quick-connect

terminals

CSA C22.2 No. 0.4

Bonding of Electrical

Equipment

31 .2 Lasers IEC 60825-1 Safety of

laser products – Part

1 : Equipment

classification,

requirements and

user’s guide

See Note. CAN/CSA-E60825-1

Safety of laser

products – Part 1 :

Equipment

classification,

requirements and

user’s guide

Requirements for

Equipment

Incorporating Lasers

Requirements for

Lasers Contained in

the Applicable

National Codes and

Regulations

25.1 , 25.3, 26.2 Wire Connectors and

Soldering Lugs

IEC 60998-2-1

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

UL 486A-486B Wire

Connectors

CSA C22.2 No. 65 Wire

connectors

IEC 60998-2-2

Connecting devices

for low-voltage

circuits for household

and similar purposes –

Part 2-2: Particular

requirements for

CSA, UL, IEC, and ISO Standards cross reference Continued on Next Page
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CSA, UL, IEC, and ISO Standards cross reference Continued

Subclause

from this

standard

Component type IEC or ISO publication iU.S. replacement

standard requirement

iCanadian replacement

standard requirement

connecting devices as

separate entities with

screwless-type

clamping units

IEC 60999-1

Connecting devices –

Electrical copper

Conductors – Safety

requirements for

screw-type and

screwless-type

clamping units – Part

1 : General

requirements and

particular

requirements for

clamping units for

conductors from 0,2

mm2 up to 35 mm2

(included)

22.3, 23.1 .3 Wires and Cables IEC 60227 (all parts)

Polyvinyl chloride

insulated cables of

rated voltages up to

and including 450/750

V

UL 44 Thermoset-

Insulated Wires and

Cables

CSA C22.2 No. 38

Thermoset insulated

wires and cables

IEC 60245 (all parts)

Rubber insulated

cables – rated

voltages up to and

including 450/750 V

UL 83 Thermoplastic-

Insulated Wires and

Cables

CSA C22.2 No. 75

Thermoplastic-

insulated wires and

cables

UL 758 Appliance

Wiring Material

CSA C22.2 No. 1 27

Equipment and Lead

Wires

CSA-C22.2 No. 21 0

Appliance wiring

material products

8.1 3DV Marking and Labeling

Systems

UL 969 Marking and

Labeling Systems

CSA C22.2 No. 0.1 5

Adhesive labels

23.1 .6 Temperature-

Indicating and

-Regulating

Equipment

IEC 60730-1 Automatic

electrical controls for

household and similar

Use – Part 1 : General

requirements

UL 60730-1 A

Automatic Electrical

Controls for

Household and Similar

Use, Part 1 : General

Requirements

CSA C22.2 No. 24

Temperature-

indicating and

-regulating equipment

8.1 3DV Tests for Rubber

Property – Effect of

Liquids

ANSI/ASTM D 471

Tests for Rubber

Property – Effect of

Liquids

8.1 3 Graphical Symbols –

Design Principles

ISO 3864-2 Graphical

symbols – safety

colours and safety

signs – Part 2: Design

principles for product

safety labels

CSA, UL, IEC, and ISO Standards cross reference Continued on Next Page
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CSA, UL, IEC, and ISO Standards cross reference Continued

Subclause

from this

standard

Component type IEC or ISO publication iU.S. replacement

standard requirement

iCanadian replacement

standard requirement

8.1 Graphical Symbols –

Safety Signs

ISO 701 0 Graphical

symbols – safety

colours and safety

signs – safety signs

used in workplaces

and public areas

29.2 Plastics –

Flammability

ISO 9772 Cellular

plastics –

Determination of

horizontal burning

characteristics of

small specimens

subjected to a small

flame

UL 94 Tests for

Flammability of Plastic

Materials for Parts in

Devices and

Appliances

CAN/CSA C22.2 No.

0.1 7 Evaluation of

properties of

polymeric materials

Note: Additional regulatory requirements apply to equipment incorporating lasers, which are contained in the

applicable national codes and regulations; for example, in Canada, the Radiation Emitting Devices Regulations,

(C.R.C., c. 1 370) and in the US, the Code of Federal Regulations (CFR), Title 21 , Part 1 040.

IEC 60061 -DB1 ): 2005

Lamp caps and holders togetherwith gauges for the control of interchangeability and safety

IEC 60065: 2001

Audio, video and similar electronic apparatus – Safety requirements

IEC 60068-2-75: 1 997

Environmental testing – Part 2: Tests – Test Eh: Hammer tests

IEC 60085

Electrical insulation – Thermal classification

IEC 6011 2:2003

Method for the determination ofthe proofand the comparative tracking indices ofsolid insulating materials

IEC 601 27-3

Miniature fuses – Part 3: Sub-miniature fuse-links

IEC 60227 (all parts)

(Polyvinyl chloride insulated cables ofrated voltages up to and including 450/750 V

IEC 60245 (all parts)

Rubber insulated cables – Rated voltages up to and including 450/750 V

IEC 60309(all parts)

Plugs, socket-outlets and couplers for industrial purposes

IEC 60320(all parts)

Appliance couplers for household and similar general purposes
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IEC 60335-1 :2001

Safety of household and similar electrical appliances – Part 1: General requirements Amendment 1

(2004)2

IEC 60384-1 4

Fixed capacitors for use in electronic equipment – Part 14: Sectional specification: Fixed capacitors for

electromagnetic interference suppression and connection to the supplymains

IEC 6041 7-DB3:2002

Graphical symbols for use on equipment

IEC 60529:1 989

Degrees ofprotection provided by enclosures (IP Code) Amendment 1 (1999)4

IEC 60695-2-11

Fire hazard testing – Part 2-11: Glowing/hot-wire based test methods – Glow-wire flammability test method

for end-products

IEC 60695-11 -5:2004

Fire hazard testing – Part 11-5: Test flames – Needle-flame test method – Apparatus, confirmatory test

arrangement and guidance

IEC 60695-11 -1 0

Fire hazard testing – Part 11-10: Test flames – 50Whorizontal and vertical flame test methods

IEC 60730-1 :1 999

Automatic electrical controls for household and similar use – Part 1: General requirements Amendment 1

(2003) 5

IEC 60760

Flat, quick connect terminations

IEC 60825-1

Safety ofLaserProducts – Part 1: Equipment classification, requirements and user’s guide

IEC 60884

(all parts) Plugs and socket-outlets for household and similar purposes

IEC 60998-2-1

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

IEC 60998-2-2

Connecting devices for low-voltage circuits for household and similar purposes – Part 2-2: Particular

requirements for connecting devices as separate entities with screwless-type clamping units

IEC 60999-1 :1 999

Connecting devices – Electrical copper conductors – Safety requirements for screw-type and screwless-

type clamping units – Part 1: General requirements and particular requirements for clamping units for

conductors from 0,2 mm2 up to 35 mm2 (included)

IEC 61 058-1 :2000

Switches for appliances – Part 1: General requirements Amendment 1 (2001)6
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IEC 61 540: 1 997

Electrical accessories – Portable residual current devices without integral overcurrent protection for

household and similar use (PRCDs) Amendment 1 (1998)7

IEC 61 558-1

Safety of power transformers, power supplies, reactors and similar products – Part 1: General

requirements and tests

ISO 1 463

Metallic and oxide coatings – Measurement ofcoating thickness – Microscopical method

ISO 21 78

Non-magnetic coatings on magnetic substrates – Measurement ofcoating thickness – Magnetic method

ISO 3864-2

Graphical symbols – Safety colours and safety signs – Part 2: Design principles for product safety labels

ISO 701 0

Graphical symbols – Safety colours and safety signs – Safety signs used in workplaces and public areas

ISO 9772

Cellular plastics – Determination of horizontal burning characteristics of small specimens subjected to a

small flame

1 )“DB” refers to the on-l ine IEC database.
2) A consolidated edition (4.1 ) exists including IEC 60335-1 :2001 and its Amendment 1 (2001 ).
3)“DB” refers to the on-l ine IEC database.
4) A consolidated edition (2.1 ) exists including IEC 60529:1 989 and its Amendment 1 (1 999).
5) A consolidated edition (3.1 ) exists including IEC 60730-1 :1 999 and its Amendment 1 (2003).
6) A consolidated edition (3.1 ) exists including IEC 61 058-1 :2000 and its Amendment 1 (2001 ).
7) A consolidated edition (1 .1 ) exists including IEC 61 540:1 997 and its Amendment 1 (1 998).

3 Terms and Definitions

For the purposes of this document, the following terms and definitions apply.

Where the terms voltage and current are used, they imply the r.m.s. values, unless otherwise specified.

Where in this standard the expressions "with the aid of a tool", "without the aid of a tool", and "requires the

use of a tool", are used, the word "tool" means a hand tool, for example a screwdriver, which may be used

to operate a screw or other fixing means.

3.1 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

3.2 accessory: device that is attached only to the output mechanism of the tool

3.3 all-pole disconnection: disconnection of all supply conductors except the protective earthing

(grounding) conductor by a single initiating action

3.4 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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3.5 basic insulation: insulation, not necessarily including insulation used for functional purposes,

applied to l ive parts to provide basic protection against electric shock

3.6 class I tool: tool in which protection against electric shock does not rely on basic, double or

reinforced insulation only, but which includes an additional safety precaution in that conductive accessible

parts are connected to the protective earthing conductor in the fixed wiring of the installation in such a way

that conductive accessible parts cannot become live in the event of a failure of the basic insulation. Also

considered as class I tools are tools with double insulation and/or reinforced insulation throughout having

an earthing terminal or earthing contact

3.7 class II tool: tool in which protection against electric shock does not rely on basic insulation only, but

in which additional safety precautions, such as double insulation or reinforced insulation, are provided,

there being no provision for protective earthing or reliance upon installation conditions

3.8 class III 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

3.9 class II construction: part of a tool for which protection against electric shock relies upon double

insulation or reinforced insulation

3.1 0 class III 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

3.1 1 clearance: shortest distance 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 through air

NOTE Examples of clearance distances are given in Annex A.

3.1 2 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.

3.1 3 detachable cord: flexible cord, for supply, intended to be connected to the tool by means of a

suitable appliance coupler

3.1 4 detachable part: part which can be removed or opened without the aid of a tool, or a part which is

removed in accordance with the instruction for use, except user maintenance items, even if removal

requires the use of a tool

3.1 5 double insulation: insulation system comprising both basic insulation and supplementary

insulation

3.1 6 electronic circuit: circuit incorporating at least one electronic component

3.1 7 electronic component: part in which conduction is achieved principally by electrons moving

through a vacuum, gas or semiconductor, with the exclusion of neon indicators

3.1 8 exchange type tool: tool which is intended not to be repaired at all , or to be repaired by the

manufacturer's service organization only
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3.1 9 extra-low voltage: voltage supplied from a source within the tool and, which, when the tool is

supplied at rated voltage, does not exceed 50 V between conductors and between conductors and earth

3.20 extra-severe duty conditions of insulating material: where there is heavy deposition of

conductive material and a long period of electrical stress; or an extra heavy deposition of conductive

material and a short period of electrical stress

3.21 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.

3.22 intermittent operation: operation in a series of specified identical cycles, each cycle being

composed of a period of operation under normal load followed by a rest period with the tool running idle or

switched off

3.23 l iquid system: system that employs water or a water-based liquid from an external or integral

supply that is necessary to complete the intended function of the tool

3.24 l ive part: any conductor or conductive part intended to be energized in normal use, including a

neutral conductor but, by convention, not a PEN conductor

3.25 no-load input/current: highest input or current obtained when a tool is operated at rated voltage

and frequency with no external load (work) applied to the accessories packaged with the tool by the

manufacturer and adjusted according to manufacturer's instructions, ready for use

3.26 non-detachable part: part which can only be removed or opened with the aid of a tool, or a part

which fulfi ls the test of 21 .22

3.27 non-self-resetting thermal cut-out: thermal cut-out which requires a manual operation for

resetting, or replacement of a part, in order to restore the current

3.28 normal duty conditions of insulating material: where there is virtually no deposition of

conductive material and a long period of electrical stress; or a l ight deposition of conductive material and a

short period of electrical stress

3.29 normal load: load to be applied to a tool at rated voltage or at the upper l imit of the rated voltage

range, to obtain rated input or rated current, any marking of short-time or intermittent operation being

observed and, unless otherwise specified, heating elements, if any, being operated as in normal use

3.30 normal use: use of a tool for which it is designed, taking into account the manufacturer's

instructions

3.31 protective device: device the operation of which prevents a hazardous situation under abnormal

operation conditions

3.32 protective impedance: impedance connected between live parts and accessible conductive parts,

and of value so that the current is l imited to a safe value

3.33 rated current: current assigned to the tool by the manufacturer. I f no current rating is assigned to

the tool, the rated current for the purpose of this standard is the current measured when the tool is

operated under normal load
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3.34 rated frequency: frequency assigned to the tool by the manufacturer

3.35 rated frequency range: frequency range assigned to the tool by the manufacturer, expressed by

its lower and upper l imits

3.36 rated input: input in watts assigned to the tool by the manufacturer. I f no input is assigned to the

tool, the rated input for the purpose of this standard is the input measured when the tool is operated under

normal load

3.37 rated input range: input range in watts assigned to the tool by the manufacturer, expressed by its

lower and upper l imits

3.38 rated no-load speed: no-load speed at rated voltage or at the upper l imit of the rated voltage range

assigned to the tool by the manufacturer

3.39 rated operating time: operating time assigned to the tool by the manufacturer

3.40 rated voltage: voltage assigned to the tool by the manufacturer. For three-phase supply, it is the

voltage between phases

3.41 rated voltage range: voltage range assigned to the tools by the manufacturer, expressed by its

lower and upper l imits

3.42 reinforced insulation: insulation of hazardous live parts which provides a degree of protection

against electric shock equivalent to double insulation

NOTE Examples of reinforced insulation are a single layer or several layers which cannot be tested singly as basic

insulation or supplementary insulation.

3.43 residual current device (RCD): device intended to detect a diversion of current from a circuit in a

way that may expose the user to an electric shock; in such conditions the device opens the circuit

NOTE Such a device is also known as portable residual current device (PRCD), ground fault circuit interrupter (GFCI) or

earth leakage circuit breaker (ELCB)

3.44 routine servicing: periodic servicing which requires tool disassembly as instructed by the

instruction manual and performed by authorized service centre

3.45 safety extra-low voltage: rated voltage not 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, it is to be through a safety isolating transformer or a convertor with separate

windings, the insulation of which complies with double or reinforced insulation requirements

3.46 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

3.47 self-resetting thermal cut-out: thermal cut-out which automatically restores the current after the

relevant part of the tool has cooled down to a given value

3.48 severe duty conditions of insulating material: where there is a l ight deposition of conductive

material and a long period of electrical stress; or a heavy deposition of conductive material and a short

period of electrical stress
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3.49 short-time operation: operation under normal load for a specified period, starting from cold, the

intervals between each period of operation being sufficient to allow the tool to cool down approximately to

ambient temperature

3.50 supplementary insulation: independent insulation applied in addition to the basic insulation, in

order to provide protection against electric shock in the event of a failure of the basic insulation

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

3.52 temperature limiter: temperature-sensing device, the operating temperature of which may be

either fixed or adjustable, and which, during normal operation, operates by opening or closing a circuit

when the temperature of the controlled part reaches a predetermined value. I t does not make the reverse

operation during the normal duty cycle of the tool

3.53 thermal cut-out: device which, during abnormal operation, l imits the temperature of the controlled

part by automatically opening the circuit, or by reducing the current, and which is so constructed that its

setting cannot be altered by the user

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

replacement

3.55 thermostat: temperature-sensing device, the operating temperature of which may be either fixed or

adjustable; and which, during normal operation, keeps the temperature of the controlled part between

certain l imits by automatically opening and closing a circuit

3.56 type X attachment: method of attachment of the supply cord so that it can easily be replaced

3.57 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

3.57DV D2 Modification: Add the following to the end ofthe definition:

as recommended in the instruction manual

3.58 type Z attachment: method of attachment of the supply cord so that it cannot be replaced without

breaking or destroying the tool

3.59 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

3.60 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

4 General requirements

Tools shall be so constructed that in normal use they function safely so as to cause no danger to persons

or surroundings, even in the event of reasonably foreseeable 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.

NOTE Annex N shows an example of routine tests.
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5 General conditions for the tests

5.1 Tests according to this standard are type tests.

5.2 Unless otherwise specified, the tests are made on a single tool, which shall withstand all the relevant

tests. However, any test that requires tool modifications or disassembly after the test may be performed on

a separate sample.

Additional samples may be required, for example, if the tool is designed for different supply voltages. The

testing ofcomponents may necessitate the submission ofadditional samples of these components.

The cumulative stress resulting from successive tests on electronic circuits is to be avoided. It may be

necessary to replace components or to use additional samples. The number of additional samples should

be kept to a minimum by an evaluation ofthe relevant electronic circuits.

5.3 Unless otherwise specified, the tests are carried out in the order of the clauses. If it is evident from

the construction ofthe tool that a particular test is not applicable, the test is not made.

5.4 The tests are carried out with the tool, or any movable part of it, placed in the most unfavourable

position that may occur in normal use.

5.5 Tools provided with controls or switching devices are tested with these controls or devices adjusted

to their most unfavourable settings, if the setting can be altered by the user. Electronic speed control

devices are set for the highest speed.

If the adjusting means of the control is accessible without the aid of a tool, this subclause applies whether

the setting can be altered by hand orwith the aid ofa tool. If the adjusting means is not accessible without

the aid ofa tool, and if the setting is not intended to be altered 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 ofdoubt, maintained at (23 ±2) °C.

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 of50 Hz to 60

Hz, are tested with either50 Hz or 60 Hz, whichever is the more unfavourable.

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, ifgreater than 1;

– the lower limit of the rated voltage range multiplied by this factor, ifsmaller than 1.

When a factor is not specified, the supply voltage is the most unfavourable within the rated voltage range.
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For tools having more than one rated voltage or rated voltage range, it may be necessary to make some of

the tests at the minimum, the mean, and the maximum values of the rated voltage, or the rated voltage

range, in order to establish the most unfavourable voltage.

5.7.3 For tools marked with a rated voltage range and rated input corresponding to the mean of the rated

voltage range, when it is specified that the power input is equal to rated input multiplied by a factor, the

input is equal to:

– the calculated input corresponding to the upper limit of the rated voltage range multiplied by this

factor, ifgreater than 1:

– the calculated input corresponding to the lower limit of the rated voltage range multiplied by this

factor, ifsmaller than 1.

When a factor is not specified, the input corresponds to the input at the most unfavourable rated voltage

within the range.

5.8 When alternative attachments are made available for the tool by its manufacturer, the tool is tested

with those attachments which give the most unfavourable results.

5.9 Unless otherwise specified, tools are tested with the appropriate flexible cord connected to the tool.

5.1 0 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 II construction.

If class I tools have accessible non-metallic parts, such parts are checked for compliance with the

appropriate requirements specified for class II construction, unless these parts are separated from live

parts by an intermediate metal part connected to an earthing terminal or earthing contact.

5.11 Ifclass I or class II tools have parts operating at safety extra-low voltage, such parts are checked for

compliance with the appropriate requirements specified for class III tools.

5.1 2 When testing electronic circuits, the supply is to be free from those perturbations from external

sources that can influence the results ofthe tests.

5.1 3 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 orwithout the motor running, whichever is the more unfavourable. Heating elements

incorporated in the tool are connected to a separate supply unless otherwise specified.

5.1 4 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; in the absence

of such instructions, the tool is operated continuously at a load at which rated input or rated current is

attained.

5.1 5 If a torque is to be applied, the method of loading is chosen so as to avoid additional stresses, such

as those caused by side thrust. Additional loads necessary for the correct operation of the tool are,

however, taken into consideration.
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If a brake is used for applying a load, it must be applied gradually to assure that the starting current does

not affect the test. Modification ofoutput means for purpose of loading is permitted for the connection to a

brake.

5.1 6 Tools intended to be operated at safety extra-low voltage are tested together with their supply

transformer, if this is normally sold with the tool.

6 Void

7 Classification

7.1 Tools shall be of one of the following classes with respect to protection against electric shock:

class I, class II, class III.

Compliance is checked by inspection and by the relevant tests.

7.2 Tools shall have the appropriate degree of protection against harmful ingress of water according to

IEC 60529. I f a degree other than IPX0 is required this shall be specified in the part 2.

Compliance is checked by inspection and by the relevant tests.

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 Δ/ 400 Y);

– symbol for nature of supply, unless the rated frequency is marked. The symbol for nature of

supply shall be placed next to the marking for rated voltage;

– 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. I f 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;

– name or trade mark or identification mark and address of the manufacturer or any other agent

responsible for placing the tool on the market;

– model or type reference;

– symbol for class I I construction, for class I I tools only;

– IP number according to degree of protection against ingress of water other than IPX0. I f the first

numeral for the IP numbering is omitted, the omitted numeral shall be replaced by the letter X, for

example IPX5;

– “WARNING – To reduce the risk of injury, user must read instruction manual” or the sign M002 of

ISO 701 08.

I f used, the word “WARNING” shall be in capital letters not less than 2,4 mm high and shall not be

separated from the cautionary statement.

I f used, the statement shall be verbatim except the term “operator’s manual” or “user guide” may be

used for the term “instruction manual”.
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Additional markings are allowed, provided they do not give rise to misunderstanding.

Compliance is checked by inspection.

8 The future safety sign M002 is currently in DIS stage as ISO 701 0:2003/DAmd4.

8.1 DV D1 Modification: Add the following:

– date of manufacture.

The date of manufacture may be a dating period not exceeding any one month. The date of

manufacture may be abbreviated or in an established, accepted code or a code affirmed by

the manufacturer.

8.1 DV.1 D1 Addition: Add the following clause:

If a nameplate carries a required marking and is on a part that must be removed for normal

servicing of the tool, the construction shall be such that the nameplate shall be returned to

its proper location for the tool to be operable.

A cautionary marking shall be permanent and shall be located on a part permanently

attached to the tool or on a part that cannot be removed without impairing the operation or

the appearance of the tool.

A fold-over label attached to the power supply cord is acceptable.

Cautionary markings shall be used verbatim as stated. Optional cautionary statements may

be added to the markings, as deemed necessary, by the manufacturer. Cautionary

statements having the same signal word may be combined into one paragraph under one

signal word. The order of statements shall be markings required by Part 1 , markings

required by the applicable Part 2, and any optional markings.

In cases where the words "danger", "warning", and "caution" appear together, the

cautionary markings shall be in the order of severity, i.e., " danger, warning, and caution".

8.1 DV.2 D1 Modification: Add the following paragraph:

Markings in accordance with the marking clause of the latest edition of the product

standard may be used.

8.2 Tools for short-time operation or intermittent operation shall be marked with rated operating time, or

rated operating time and rated resting time respectively, unless the operating time is l imited by the

construction of the tool.

The marking of short-time operation or intermittent operation shall correspond to normal use.

The marking of intermittent operation shall be such that the rated operating time precedes the rated resting

time, both markings being separated by an oblique stroke.

Compliance is checked by inspection.
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8.3 The marking of tools intended to be operated without adjustment in a rated range of values (voltage,

frequency, etc.) shall be differentiated from those intended to be operated with or without adjustment under

different values of the same criteria (voltage, frequency, etc.).

The lower and upper l imits of the rated range of values shall be separated by a hyphen (-).

The different rated values shall be separated by an oblique stroke (/).

Examples:

1 1 5-230 V: The tool is suitable for any value within the marked range.

1 1 5/230 V: The tool is only suitable for the marked values.

Compliance is checked by inspection.

8.4 If the tool 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. I t is not to be on a label loosely attached to the tool.

Compliance is checked by inspection.

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 l imits of the rated power input shall be marked on the tool so that the relation

between input and voltage appears distinctly, unless the difference between the limits of a rated voltage

range does not exceed 1 0% 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 used:
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The dimensions for the symbol for class I I 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 1 5 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.

The symbol for class I I tools shall be so placed that it wil l be obvious that it is a part of the technical

information, and is unl ikely to be confused with any other marking.

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

system.

Additional symbols other than international symbols are allowed, provided they do not give rise to

misunderstanding.

Compliance is checked by inspection andmeasurement.

8.7 Tools to be connected to more than two supply conductors shall be provided with a connection

diagram, fixed to the tool, unless the correct mode of connection is obvious.

The correct mode of connection is deemed to be obvious if the terminals for the supply conductors are

indicated by arrows pointing towards the terminals. The earthing conductor is not a supply conductor. For

tools for star-delta connection, the wiring diagram should show how the windings are to be connected.

Compliance is checked by inspection.

8.8 Except for type Z attachments, terminals shall be indicated as follows:

– Terminals intended exclusively for the neutral conductor shall be indicated by the letter N.

– Earthing terminals shall be indicated by the symbol

These indications shall not be placed on screws, removable washers or other parts which might be

removed when conductors are being connected.

Compliance is checked by inspection.

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.

8.1 0 For tools which might cause danger when started unexpectedly, the "off" position of the mains

switch shall be indicated, unless this position is obvious; the indication, if required, shall be the figure O, as

given by symbol IEC 6041 7-5008 (DB:2002-1 0).

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.

8.1 1 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 ful ly "on"

position is opposite to its "off" position.

I f figures are used for indicating the different positions, the "off" position shall be indicated by the figure O

and the other position shall be indicated by figures reflecting the greater output, input, speed, etc.

The indication for the different positions of the operating means of a control device need not to be placed

on the device itself.

Compliance is checked by inspection.

8.1 2 An instruction manual and safety instructions shall be provided with the tool and packaged in such a

way that is noticed by the user when the tool is removed from the packaging. The safety instructions may

be separate from the instruction manual. An explanation of the symbols required by this standard shall be

provided in either the instruction manual or the safety instructions.

They shall be written in the official language(s) of the country in which the tool is sold.

They shall be legible and contrast with the background.

They shall include the name and address of the manufacturer or supplier or any other agent responsible

for placing the tool on the market.

8.1 2.1 The subjects of safety instructions are the General Power Tool Safety Warnings of Part 1 as given

in 8.1 2.1 .1 , the specific tool Safety Warnings of the relevant part 2 and any additional safety warning

statements deemed necessary by the manufacturer. The General Power Tool Safety Warnings and the

specific tool Safety Warnings, if in English, shall be verbatim and in any other official language to be

equivalent.

Format of all Safety Warnings must differentiate, by font highl ighting or similar means, the context of

clauses as il lustrated below.

All notes in the safety instructions are not to be printed, they are information for the designer of the

manual.

8.1 2.1 DV D1 Modification: Add the following paragraph:

An instruction manual in accordance with the instructions clause of the latest edition of the

product standard may be used.
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8.1 2.1 DV.1 D2 Modification: Add the following paragraph to Clause 8.12.1:

Clauses 8.1 2.1 .1 , 8.1 2.1 .2, 8.1 2.2 (first paragraph and associated warnings only) may be

replaced in their entirety with Clauses 8.1 4.1 .1 , 8.1 4.1 .2, and 8.1 4.1 .3 of UL 62841 -1 or

CAN/CSA C22.2 No. 62841 -1 . Partial substitution of the above-mentioned set of clauses

between standards is not permitted.

8.1 2.1 .1 General Power Tool Safety Warnings

WARNING Read all safety warnings and all instructions. Failure to follow the warnings and

instructions may result in electric shock, fire and/or serious injury.

Save all warnings and instructions for future reference.

The term "power tool" in the warnings refers to your mains-operated (corded) power tool or battery-

operated (cordless) power tool.

1 ) Work area safety

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

b) Do not operate power tools in explosive atmospheres, such as in the presence of

flammable liquids, gases or dust. Power tools create sparks which may ignite 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 any way. Do not

use any adapter plugs with earthed (grounded) power tools. Unmodified plugs and

matching outlets will reduce risk ofelectric shock.

b) Avoid body contact with earthed or grounded surfaces such as pipes, radiators,

ranges and refrigerators. There is an increased risk of electric shock if your body is

earthed or grounded.

c) Do not expose power tools to rain or wet conditions. Water entering a power tool will

increase the risk ofelectric shock.

d) Do not abuse the cord. Never use the cord for carrying, pulling or unplugging the

power tool. Keep cord away from heat, oil, sharp edges or moving parts. Damaged or

entangled cords increase the risk ofelectric shock.

e) When operating a power tool outdoors, use an extension cord suitable for outdoor

use. Use ofa cord suitable for outdooruse reduces the risk ofelectric shock.

f) If operating a power tool in a damp location is unavoidable, use a residual current

device (RCD) protected supply. Use ofan RCD reduces the risk ofelectric shock.
NOTE The term "residual current device (RCD)" may be replaced by the term "ground fault circuit

interrupter (GFCI)" or "earth leakage circuit breaker (ELCB)".
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3) Personal safety

a) Stay alert, watch what you are doing and use common sense when operating a

power tool. Do not use a power tool while you are tired or under the influence of

drugs, alcohol or medication. A moment of inattention while operating power tools may

result in serious personal injury.

b) Use personal protective equipment. Always wear eye protection. Protective

equipment such as dust mask, non-skid safety shoes, hard hat, or hearing protection used

for appropriate conditions will reduce personal injuries.

c) Prevent unintentional starting. Ensure the switch is in the off-position before

connecting to power source and/or battery pack, picking up or carrying the tool.

Carrying power tools with your finger on the switch or energising power tools that have the

switch on invites accidents.

d) Remove any adjusting key or wrench before turning the power tool on. A wrench or

a key left attached to a rotating part of the power tool may result in personal injury.

e) Do not overreach. Keep proper footing and balance at all times. This enables better

control 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 dust collection 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 forwhich 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 andmust be repaired.

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 safetymeasures reduce the risk ofstarting the power tool accidentally.

d) Store idle power tools out of the reach of children and do not allow persons

unfamiliar with the power tool or these instructions to operate the power tool. Power

tools are dangerous in the hands ofuntrained 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 tool's operation.

If damaged, have the power tool repaired before use. Many accidents are caused by

poorlymaintained power tools.

f) Keep cutting tools sharp and clean. Properly maintained cutting tools with sharp cutting

edges are less likely to bind and are easier to control.

g) Use the power tool, accessories and tool bits etc. in accordance with these

instructions, taking into account the working conditions and the work to be

performed. Use of the power tool for operations different from those intended could result

in a hazardous situation.
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5) Service

a) Have your power tool serviced by a qualified repair person using only identical

replacement parts. This will ensure that the safety ofthe power tool is maintained.

8.1 2.1 .2 The order of the Safety Instructions shall be either in accordance with either item A) or B) and in

accordance with item C):

A) The Part 1 warnings are followed by the relevant part 2 warnings. The order of the warnings

within the Part 1 and the part 2 warnings shall remain as given above and in the relevant part 2.

B) The Part 1 and the part 2 warnings may be divided into the sections defined by the numbered

subtitles and the associated warnings below the numbered subtitle. The order of warnings within

each section shall remain as given above and in the relevant part 2.

When warnings are presented in this manner, the title of the Part 1 “General Power Tool Safety

Warnings” shall be omitted and the 1 st sentence of the warnings in 8.1 2.1 .1 and 8.1 2.2, if

applicable, shall be modified as follows:

WARNING Read all safety warnings designated by the symbol and all

instructions.

The sections of the safety warnings shall be presented in the related topic of the Instruction

Manual.

The Instruction Manual section titles for part 1 warnings shall have a format:

General Power Tool Safety Warnings – [Section subtitle]

Example:

General Power Tool Safety Warnings – Personal Safety

The Instruction Manual section titles for part 2 warnings shall have a format:

[Tool category name] Safety Warnings – [Section subtitle]

Example:

Circular Saw Safety Warnings – Cutting Procedures

I f particular part 2 warnings do not have a numbered subtitle, then all warnings required by the

particular part 2 shall be presented in the given order and the formatting rule above shall be

followed without the [Section subtitle] .

C) Any additional warnings deemed necessary by the manufacturer, shall not be inserted within

any of the part 1 or part 2 warnings. They may be either appended to the section(s) of the Part 1 or

part 2 in accordance with the topic of the safety warnings or located in any other part of the

instruction manual.

8.1 2.2 If the Safety Instructions are separate from the Instruction Manual, then the following warnings

shall be included in the Instruction Manual. These warnings, if in English, shall be verbatim and in any

other official language to be equivalent.

WARNING Read all safety warnings and all instructions. Failure to follow the

warnings and instructions may result in electric shock, fire and/or serious injury.

Save all warnings and instructions for future reference.
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The Instruction Manual shall be provided with the following information, if appropriate.

a) Instructions for putting into use

1 ) Setting-up or fixing power tool in a stable position as appropriate for power tools which

can be mounted on a support

2) Assembly

3) Connection to power supply, cabling, fusing, socket type and earthing requirements

4) I l lustrated description of functions

5) Limitations on ambient conditions

6) List of contents

b) Operating instructions

1 ) Setting and testing

2) Tool changing

3) Clamping of work

4) Limits on size of workpiece

5) General instructions for use

c) Maintenance and servicing

1 ) Regular cleaning, maintenance, method for keeping tools sharp, and lubrication

2) Servicing by manufacturer or agent; l ist of addresses

3) List of user-replaceable parts

4) Special tools which may be required

5) For power tools with type X attachment, where a special ly prepared cord is needed to

replace the cord: if the supply cord of this power tool is damaged, it must be replaced by a

special ly prepared cord available through the service organization.

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

replaced, and the power tool shall be scrapped.

d) For tools with a l iquid system, the substance of the following, as appropriate:

1 ) Instructions for

– the connection to the liquid supply;

– the use of the l iquid and the use of attachments to comply with 1 4.4 in order to

avoid affection of the tool by liquid;

– the inspection of hoses and other critical parts which could deteriorate;

Full document details: UL 60745-1 2022

http://www.avadocuments.com/doc/ul-60745-1-2022
http://www.avadocuments.com/doc/ul-60745-1-2022


46 CAN/CSA-C22.2 No. 60745-1 -07 ♦ UL 60745-1 JUNE 1 0, 2022

– the maximum permitted pressure of the l iquid supply

2) For tools provided with an RCD

– warning and instruction never to use the tool without the RCD provided with the

tool;

– warning and instruction always to test the correct operation of the RCD before

starting work, unless the RCD is of a self-checking type

3) For tools for use in combination with an isolating transformer: warning and instruction

never to use the tool without the transformer delivered with the tool or of the type as

specified in these instructions

4) Warning and instruction that replacement of the plug or the supply cord shall always be

carried out by the manufacturer of the tool or his service organization

5) Warning and instruction to keep liquid clear off the parts of the tool and away from

persons in the working area.

8.1 3 Markings required by the standard shall be easily legible and durable. Signs shall be in contrast

such as colour, texture, or relief, to their background such that the information or instructions provided by

the signs are clearly legible when viewed by the naked eye from a distance of not less than 500 mm. Signs

need not be in accordance with the blue colour requirements of ISO 3864-2.

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 ofcloth soaked with petroleum spirit.

After all the tests of this standard, the marking shall be easily legible, it shall not be easily possible to

remove marking plates, and they shall show no curling.

In considering the durability of the marking, the effect of normal use is taken into account. Thus, for

example, marking by means of paint or enamel other than vitreous enamel on containers that are likely to

be cleaned frequently is not considered to be durable.

The petroleum spirit to be used for the test is aliphatic solvent hexane having a maximum aromatics

content of0,1% by volume, a kauributanol value of29, an initial boiling point ofapproximately 65 °C, a dry

point ofapproximately 69 °C and a specific mass ofapproximately 0,689 kg/l.

8.1 3DV D1 Modification: Add the following:

Additional tests are required for adhesive labels to test the durability of the adhesive

system.

Compliance is checked by inspection and, if the label is not in compliance with CSA C22.2

No. 0.15 andUL 969, the tests described in this clause shall be performed.

After being subjected to the conditions described below, a pressure-sensitive label or a

label secured by cement or adhesive shall be considered to be of a permanent nature if

immediately following removal from each test medium and after being exposed to room

temperature for24 hours following removal from each medium:

a) each sample demonstrates good adhesion and the edges are not curled.
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