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Underwriters Laboratories Inc. (UL)
333 Pfingsten Road
Northbrook, IL 60062-2096

UL Standard for Safety for Hand-Held Motor-Operated Electric Tools — Safety — Part 1: General
Requirements, UL 60745-1

Fourth Edition, Dated July 31, 2007
Summary of Topics

Adoption of the Fourth Edition of IEC 60745-1, Hand-Held Motor-Operated Electric Tools
— Safety — Part 1: General Requirements as the Fourth Edition of UL 60745-1, includes
the following changes: a) Revised scope to add work stands to equipment covered under
the standard; b) Addition of normative references; c) Expanded definitions; d)
Clarification of sample requirements; e) Modification of marking and instruction
requirements to clarify symbols and markings that may be used, placement of symbols
and markings on tools, and general wording and formatting requirements; f) Modification
of heating test requirements to specify the switch positions for testing three-phase tools
suitable and not suitable for a single-phase supply, to clarify the method for determining
the temperature rise of a winding, and to clarify the sequence of tests to be performed
on a tool sample after the Humidity Test, g) Modification of leakage current test
requirements to specify that tools with heating elements shall have total leakage current
within the specified limits of IEC 60335-1 and to specify changes to the test circuit; h)
Modification of the moisture resistance test requirements to address tools with liquid
systems including residual current devices (RCD) used to provide protection from shock
in case of failure of a liquid system; i) Modification of the abnormal temperature test
requirements to address hazardous conditions resulting from fault conditions during use
of a tool, address test criteria for tools relying on a miniature fuse link, to address
current flowing through protective impedance, and to address Class | tools having Class
Il constructions, j) Modification of mechanical hazard requirements for dust collection
openings and tools marked with no-load speeds; k) Addition of mechanical strength
requirements for handles or grasping surfaces of a tool; ) Modification of construction
requirements to address tools employing a liquid system, to allow for Class | or Class

Il constructions for tools provided with a RCD or alternate construction requirements, to 74\@/
specify requirements for capacitors complying with protective impedance requirements, “i\»@ﬁ\\ '
and to add requirements for insulating material for handles and other grasping areas of a @\\*\"

tool; m) Addition of component requirement to allow a RCD to be an integral part of the <§®\
construction of a tool; n) Modification of supply connection and flexible cord

requirements to clarify the means of power connection for tools, to specify bushing f\ﬁ\
smooth edges for cord entry, to allow cord guards to be integral with the cord, @spec19¢< Q)
requirements for separation of conductors of a supply cord for a type X at

Modification of requirements for creepage and clearances d/stances gh /ns(? on

to address lacquered or enameled windings, live parts in conta { vith"dlirt @bsﬂs {‘\“\
reductions of distances for tools with working voltages less t[gx@t or eg@ﬁo 130 M@

distances through insulation between metal parts; p) M atio, e$/sta eat,
fire, and tracking requirements to reference IEC — -11 e applicab glow wire
and hot wire test requirements; q) Add/t/on o rem ‘to add ools fitted with a
laser; r) Deletion of Annexes C, D, and @Jon ofA F to specify that the
Needle Flame Test is to be conduct % acco, ce wit 60695-11-5; t) Modification

of Annex G to specify changes rackin @‘ req n?ent/s specified in IEC 60112 that
are to be applied for this stg(fg?érd u) Mod:ﬂcatt@ﬁ@@\nnex | to specify changes to
switch test requirements\specified,in |[EC 61:&@» 0 applied for this standard; v)
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Modification to Annex J, Sequence of Tests, to reference Clause 29.2 for the glow-wire
and hot wire test requirements; w) Modification of Annexes K and L to clarify marking
requirements for battery tools and battery packs; x) Addition of Annex M to specify
requirements for work stands; y) Addition of Annex N as an informative annex that
provides information on unacceptable variations for manufacturing and production tests.

Future Effective Dates References
June 1, 2010 Entire Standard

The new requirements are substantially in accordance with UL’s Proposal(s) on this subject dated January
2, 2007 and April 6, 2007.

As indicated on the title page (page 1), this UL Standard for Safety is an American National Standard.
Attention is directed to the note on the title page of this Standard outlining the procedures to be followed
to retain the approved text of this ANSI/UL Standard.

The UL Foreword is no longer located within the UL Standard. For information concerning the use and
application of the requirements contained in this Standard, the current version of the UL Foreword is
located on ULStandardsInfoNet at: http://ulstandardsinfonet.ul.com/ulforeword.html

The master for this Standard at UL’s Northbrook Office is the official document insofar as it relates to a
UL service and the compliance of a product with respect to the requirements for that product and service,
or if there are questions regarding the accuracy of this Standard.

UL'’s Standards for Safety are copyrighted by UL. Neither a printed copy of a Standard, nor the distribution
diskette for a Standard-on-Diskette and the file for the Standard on the distribution diskette should be
altered in any way. All of UL's Standards and all copyrights, ownerships, and rights regarding those
Standards shall remain the sole and exclusive property of UL.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

Revisions of UL Standards for Safety are issued from time to time. A UL Standard for Safety is current (A/\é\&
only if it incorporates the most recently adopted revisions. 4@

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, mclud(gkg{\@)ﬁJ
not limited to, the implied warranties of merchantability or fithess for any purpose. /\ﬁ\
S

In no event will UL be liable for any special, incidental, consequential, indirect Qr @mllar d@@ges
including loss of profits, lost savings, loss of data, or any other damages arlsmg c@i\ ft se’of or the
inability to use this Standard, even if UL or an authorized UL represent wseckof the
possibility of such damage. In no event shall UL’s liability for any dam er ex@eg theﬁn@ aid for
this Standard, regardless of the form of the claim. oF , K\“

o
N
UL will attempt to answer support requests concerning e%g@%lc vergﬂé@ of it Star%ards However, this

support service is offered on a reasonable efforts b&$é§ nly, fot'be able to resolve every
support request. UL supports the electronic ver of i s5@tandar 3\ if they are used under the
conditions and operating systems for whlgl@% is mte d. UL@ pport policies may change from
time-to-time without notification. < <\“ Q) °
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UL reserves the right to change the format, presentation, file types and formats, delivery methods and
formats, and the like of both its printed and electronic Standards without prior notice.

Purchasers of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold
UL harmless from and against any loss, expense, liability, damage, claim, or judgement (including
reasonable attorney’s fees) resulting from any error or deviation introduced while purchaser is storing an
electronic Standard on the purchaser's computer system.

If a single-user version electronic Standard was purchased, one copy of this Standard may be stored on
the hard disk of a single personal computer, or on a single LAN file-server or the permanent storage
device of a multiple-user computer in such a manner that this Standard may only be accessed by one user
at a time and for which there is no possibility of multiple concurrent access.

If a multiple-user version electronic Standard was purchased, one copy of the Standard may be stored on
a single LAN file-server, or on the permanent storage device of a multiple-user computer, or on an Intranet
server. The number of concurrent users shall not exceed the number of users authorized.

Electronic Standards are intended for on-line use, such as for viewing the requirements of a Standard,
conducting a word search, and the like. Only one copy of the Standard may be printed from each
single-user version of an electronic Standard. Only one copy of the Standard may be printed for each
authorized user of a multiple-user version of an electronic Standard. Because of differences in the
computer/software/printer setup used by UL and those of electronic Standards purchasers, the printed
copy obtained by a purchaser may not look exactly like the on-line screen view or the printed Standard.

An employee of an organization purchasing a UL Standard can make a copy of the page or pages being
viewed for their own fair and/or practical internal use.

The requirements in this Standard are now in effect, except for those paragraphs, sections, tables, figures,
and/or other elements of the Standard having future effective dates as indicated in the preface. The prior
text for requirements that have been revised and that have a future effective date are located after the
Standard, and are preceded by a "SUPERSEDED REQUIREMENTS" notice.

New product submittals made prior to a specified future effective date will be judged under all of the
requirements in this Standard including those requirements with a specified future effective date, unless )
the applicant specifically requests that the product be judged under the current requirements. However, if /g\@,/
the applicant elects this option, it should be noted that compliance with all the requirements in this /\/x@\ '
Standard will be required as a condition of continued Listing and Follow-Up Services after the effectlve@\@?\

date, and understanding of this should be signified in writing. 5@@@
)
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Commitment for Amendments

This standard is issued jointly by the Canadian Standards Association (CSA) and Underwriters
Laboratories Inc. (UL). Comments or proposals for revisions on any part of the standard may be
submitted to CSA or UL at any time. Revisions to this standard will be made only after processing
according to the standards development procedures of CSA and UL. CSA and UL will issue revisions
to this standard by means of a new edition or revised or additional pages bearing their date of issue.

ISBN 1-55436-444-2
© 2007
Canadian Standards Association

All rights reserved. No part of this publication may be reproduced in any form whatsoever without the
prior permission of the publisher.

To purchase CSA Standards and related publications, visit CSA’s Online Store at www.ShopCSA.ca or
call toll-free 1-800-463-6727 or 416-747-4044.

Copyright © 2007 Underwriters Laboratories Inc.

Revisions of this Standard will be made by issuing revised or additional pages bearing their date of
issue. A UL Standard is current only if it incorporates the most recently adopted revisions, all of which
are itemized on the transmittal notice that accompanies the latest set of revised requirements.
Comments or proposals for revisions on any part of the Standard may be submitted to UL at any time.
Proposals should be submitted via a Proposal Request in UL's On-Line Collaborative Standards
Development System (CSDS) at http://csds.ul.com.

The most recent designation of ANSI/UL 60745-1 as an American National Standard (ANSI) occurred
on July 31, 2007. The ANSI approval for this standard does not include the Cover Page, Transmittal
Pages, Title Page, or Preface.

This ANSI/UL Standard for Safety, which consists of the Fourth edition is under continuous

ﬂ
maintenance, whereby each revision is ANSI approved upon publication. (@/\f\&
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To purchase UL Standards, visit COMM 2000 at http://www.comm-2000.com/ help/how_to_order. aspx{\i\@
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Preface

This is the common CSA and UL standard for Hand-Held Motor-Operated Electric Tools — Safety — Part
1. It is the third edition of CAN/CSA-C22.2 No. 60745-1 and the fourth edition of UL 60745-1. This
standard is based on IEC 60745-1, fourth edition.

This standard, CAN/CSA-C22.2 No. 60745-1 third edition and UL 60745-1 fourth edition, supercedes
CAN/CSA-C22.2 No. 60745-1, second edition and UL 60745-1, third edition.

This common standard was prepared by the Canadian Standards Association (CSA) 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 approved as a National Standard of Canada (SCC).

This Standard has been approved by the American National Standards Institute (ANSI) as an American
National 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 responsibility of the users of the standard to judge its suitability 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 and UL. An equivalent standard is a standard that is substantially the same in technical AK{@\\ ‘
content, except as follows: Technical national differences are allowed for codes and governmental i\@j\v""
regulations as well as those recognized as being in accordance with NAFTA Article 905, for examy \ :
because of fundamental climatic, geographical, technological, or infrastructural factors Osd@rﬁlﬁc
justification, or the level of protection that the country considers appropriate. Presentation is for word

except for editorial changes. o)

\G& i @(
All national differences from the IEC text are included in the CSA and UL verﬁggb dard. While
the technical content is the same in each organization’s version, the form@(t\ p éntatlon y-differ.
Interpretations \@@ N Kﬂ\ﬁw L @

RPN L
The interpretation by the standards development org?? @ﬁon n |dent|(@f&)r equivalent standard is
based on the literal text to determine compllancng@t the %ga ard [ @ordance with the procedural
rules of the standards development organlzatl ri one Wnterpretatlon has been identified,
a revision is to be proposed as soon as/{%qﬁs e t@@%h of theods ndards development organizations to
more accurately reflect the intent. o - % Q)
O\J
of )
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CSA Effective Date

The effective date for CSA International will be announced through CSA Informs or a CSA certification
notice.

UL Effective Date

The effective date for UL 60745-1, Fourth edition is June 1, 2010.

As of June 1, 2010, all Listed or Recognized products must comply with the requirements in this standard.
Between July 31, 2007 and June 1, 2010, new product submittals to UL must be evaluated under all
requirements in this Standard or, if requested in writing, evaluated under presently effective requirements

only. The presently effective requirements are contained in the third edition of UL 60745-1.

A UL effective date is one established by Underwriters Laboratories Inc. and is not part of the ANSI
approved standard.

General

The text, figures and tables of IEC 60745-1 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.

s
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NATIONAL DIFFERENCES

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

In the CSA and UL publications of this standard, National Differences from the text of International
Electrotechnical Commission (IEC) Publication 60745-2-3, Safety Requirements for Hand-Held
Motor-Operated Electrical Tools — Safety — Part 2-3: Particular Requirements for Grinders, Polishers and
Disk-Type Sanders, 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
elimination of which would compromise safety for consumers and users of products.

D2 — These are National Differences based on safety practices . These are differences for IEC
requirements that may be acceptable, but adopting the IEC requirements would require considerable
retesting or redesign on the manufacturer’s part.

DC — These are National Differences based on the component standards and will not be deleted until
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
or figure. 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 B ﬂ\@@
addition, replacement or deletion of certain words or the replacement of an entire clause, AK@\\ )
subclause, table, or figure of the base IEC text. @\3@‘»\
N
Deletion / Delete - A deletion entails complete deletion of an entire numbered clause, @ﬁ»‘f‘&
subclause, table or figure without any replacement text. @f\’\\ﬁ\
ac® D
@ W
g¥ ¥
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization
comprising all national electrotechnical committees (IEC National Committees). The object of the 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, the IEC publishes International Standards.
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 liaising with the IEC also participate in this preparation. The 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 the 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 National Committees.

3) The documents produced have the form of recommendations for international use and are published in
the form of standards, technical reports or guides and they are accepted by the National Committees in
that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC
International Standards transparently to the maximum extent possible in their national and regional
standards. Any divergence between the IEC Standard and the corresponding national or regional
standard shall be clearly indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible
for any equipment declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the elements of this International Standard may be the <\\\\\>
subject of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights @ \fﬁ

International Standard IEC 60745-1 has been prepared by sub-committee 61F: Safety of hagﬁ
motor-operated electric tools, of IEC technical committee 61: Safety of household and S|mllar\gg ical
appliances.
pp F@{ \ @<®
This consolidated version of IEC 60745-1 is based on the third edition (2001) [d @n\ents EYQLZZIFDIS
and 61 F/427/RVD], its amendment 1 (2002) [documents 61 F/460/FRt énd (@Q 84/%
amendment 2 (2003) [documents 61 F/534/FDIS and 61 F/540/RVD he/@@igendum @%fanuary

2003. \fﬁo
y K\ ) @ /\\»&“
It bears the edition number 3.2. (@@ - i\> r\ﬂ

) Y
A vertical line in the margin shows where the b&ﬁ\pﬁjbllg@t@%”has R%ﬁ@modlﬂed by amendments 1 and

2. NN \
U 2QV
n/(\q <\XK S OO

(R@ .
Annexes A, B, C, D, E, F, G, |, %\@@Iﬁform an mteg&@%*rt of this standard.
2
\}7 I
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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

Full document details: UL 60745-12007
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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 for each type of
product.

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 clause 2.
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 International Standard that the execution of its provisions is
entrusted to appropriately qualified and experienced people.

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 substantially equivalent, may be judged to comply with the standard.

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

— |EC standards published by TC 59 on methods of measuring performance;

ﬂ
— CISPR 11 and 14 on radio interference suppression; @\@
e
— IEC 61000-3-2 and IEC 61000-3-3 on electromagnetic compatibility. @@
(<®\,
N
% ©
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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); ﬂ\@
@&
— heating tools which are covered by IEC 60335-2-45. r@\@f\\g
>
For hand-held tools intended to be used in vehicles or on board ships or aircraft, additional reqwr@@e\n
may be necessary. (o)\\\
©
For hand-held tools intended to be used in tropical countries, special requwementsﬁ,(ﬁ@ e ngggsary.
g o

NOTE Attention is drawn to the fact that in many countries, additional requwements%\re fied b t e natﬁx@\

health authorities, the national authorities responsible for the protection of I@&%ﬁr th al wa}g@u ly

authorities, etc. o SN

ﬂ{\x @ L \/&
1DV DR Addition: Add the following Paragraph ) K\“’ @/\i Qi\ @ﬂ ’
4@ 5 & > Vi

This standard deals with tools used i rﬁﬂ?ﬁ haz@?&@l])s loc @k?in accordance with the

National Electrical Code, NFPA {hadian Electric Code, Part 1, CSA C22.1, and

General Requirements — Ca EIectrlc Code&@rt I, CAN/CSA-C22.2 No. 0.

o X
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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 Moaodification: 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 Component type EC or ISO publication UL Standard CHA Standard (C22.2)
standard
Table 1, 21.36 Audio, Video and IEC 60065 Audio, UL 60065 Audio, CAN/CSA- C22.2 No.
Similar Electronic video and similar Video and Similar 60065 Audio, video
Apparatus electronic apparatus — | Electronic Apparatus and similar electronic
Safety requirements — Safety Requirements | apparatus — Safety
requirements
23.1.5, 23.4, 24.21 Appliance Couplers IEC 60320 (all parts) UL 498 Attachment CSA C22.2 No. 182.3
Appliance couplers Plugs and Special use
for household and Receptacles attachment plugs,
similar general receptacles, and
purposes connectors
23.1.5, 23.4, 24.4, Attachment Plugs, IEC 60309 (all parts) UL 498 Attachment CSA C22.2 No. 42
24.21 Receptacles, and Plugs, socket-outlets Plugs and General use
Connectors and couplers for Receptacles receptacles,
industrial purposes attachment plugs, and
similar wiring devices
IEC 60320 (all parts) UL 1682 Plugs, CSA C22.2 No. 182.1
Appliance couplers Receptacles, and Plugs, receptacles,
for household and Cable Connectors, of and cable connectors
similar general the Pin and Sleeve of the pin and sleeve
purposes Type type
IEC 60884 (all parts) CSA C22.2 No. 182.2 %\\y’
Plugs and socket- Industrial locking ﬁ/\i\
outlets for household type, special use @\@L
and similar purposes attachment plugs, <§\
receptacles, and @\,\)’
connectors<al:
26.4, 26.5 Coatings ISO 1463 Metallic and P = {@
— Metallic and Oxide oxide coatings — O\©@ o @
Measurement of > >
coating thickness — @4 S
micro-scopical @é}> e N @?\l@
method (\@@ @@ ORE
— Non-Magnetic ISO 2178 Non- Q¢ s ﬂé\ g @%@
Coatings magnetic coatings on @ @ E/‘> [\~
. KQQ‘ . = o
magnetic substra J/s&/ g
Measurement of) ' @\d @@
coating thickiiess — @@ ) \@
Maggietic meth(qd@‘" S
Y > o ¢
© > a® -’
Sl OF
W AR
Documents

CSA, UL, IEC, and 1SO Standards’ cross reference Continued on'N :x( 2=7e .
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CSA, UL, IEC, and ISO Standards cross reference Continued
Subclause from this Component type EC or ISO publication UL Standard CHA Standard (C22.2)
standard
Annex G Comparative Tracking IEC 60112 Method for

Index

the determination of
the proof and
comparative tracking
indices of solid
insulating materials

Table 1, 18.10.2, 23.1.2

EMI Filters

EC 60384-14 Fixed
capacitors for use in
electronic equipment
— Part 14: Sectional
specification: Fixed
capacitors for
electromagnetic
interference
suppression and
connection to the
supply mains

UL 1283
Electromagnetic
Interference Filters

CSA C22.2 No. 8
Electromagnetic
interference (EMI)
filters

CSA E384-14 Fixed
Capacitors for use in
Electronic Equipment
— Part 14: Sectional
Specification: Fixed
Capacitors for
Electromagnetic
Interference
Suppression and
Connection to the
Supply Mains

Table 1, 18.10.2, 23.1.2

Capacitors, Double
Protection

IEC 60384-14 Fixed
capacitors for use in
electronic equipment
—.Part 14: Sectional
specification: Fixed
capacitors for radio
interference
suppression and
connection to the
supply mains

UL 1414 Capacitors
and Suppressors for
Radio- and Television-
Type Appliances

CSA C22.2, No. 1
Audio, video and
similar electronic
equipment

CSA, UL, IEC, and 1SO Standards’ cross reference Continued on'N :x

Full document details: UL 60745-12007

) "1e

20.2 Environmental Testing | IEC 60068-2-75
— Hammer Tests Environmental testing
— Part 2-75: Tests —
Test Eh: Hammer
tests /,ﬂ\@
23.1.3 Flexible Cords and IEC 60227 (all parts) UL 62 Flexible Cord CSA C22.2 No. 49 <§<’>°<XJ\\\
Cables Polyvinyl chloride and Cables Flexible cords and /\\’@\&\
insulated cables of cables (§§»
rated voltages up to Qﬁ;\
and including 450/750 /\ﬁ\ (9
v (o)‘\\
IEC 60245 (all parts) ©@ﬁ Ki{)
Rubber insulated o W
cables — rated <
2 |
voltages up to and S v < G ?MV\X
including 450/750 V & RN
PN ZANY)
A b O
@@Q}“ & 2 ﬂ P
\ ' o\t) @@
ﬁ@@ \%\/\@
\\x f@ K -
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CSA, UL,

IEC, and ISO Standards cross reference Continued

Subclause from this
standard

Component type

EC or ISO publication

UL Standard C

SA Standard (C22.2)

8.6, 18.10, 18.10.3

Fuses, Low-Voltage

EC 60127-3 Miniature
fuses — Part 3: Sub-
miniature fuse-links

UL 248 Sereis

UL 248-1 Low-Voltage
Fuses — Part 1:
General Requirements

UL 248-4 Low-Voltage
Fuses — Part 4: Class
CC Fuses

UL 248-8 Low-Voltage
Fuses — Part 8: Class
J Fuses

UL 248-10 Low-
Voltage Fuses — Part
10: Class L Fuses

UL 248-12 Low-
Voltage Fuses — Part
12: Class R Fuses

UL 248-15 Low-
Voltage Fuses — Part
15: Class T Fuses

CSA C22.2 No. 248
Series

CSA C22.2 No. 248.1
Low-Voltage Fuses —
Part 1: General
Requirements

CSA C22.2 No. 248.4
Low-Voltage Fuses —
Part 4: Class CC
Fuses

CSA C22.2 No. 248.8
Low-Voltage Fuses —
Part 8: Class J Fuses
CSA C22.2 No. 248.10
Low-Voltage Fuses —
Part 10: Class L Fuses
CSA C22.2 No. 248.12
Low-Voltage Fuses —
Part 12: Class R
Fuses

CSA C22.2 No. 248.15
Low-Voltage Fuses —
Part 15: Class T Fuses

12.2,15.2

Heater Elements

EC 60335-1
Household and similar
electrical appliances —
Part 1: General
requirements

UL 1030 Sheathed
Heating Elements

UL 60335-1 Safety of
Household and
Similar Electrical
Appliances — Part 1:
General Requirements

CSA C22.2 No. 72
Heater Elements

Safety of Household
and Similar Electrical
Appliances — Safety —
Part 1: General
requirements

CAN/CSA-E60335-1/4E

7.2,14.1.2,21.20

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
2-11: Glowing/hot-wire
based test methods —
Glow-wire
flammability test
method for end-
products

f\ @\\}
%
Q)
st

<

14.6

Portable Residual
Current Devices
(PRCDs)

Ground-Fault Circuit
Interruptors (GFCI)

IEC 61540 Electrical
accessories —
Portable residual
current devices
without integral

for household and\)~
similar usgq(RR€Ds

overcurrent protectlop®

UL 943 Ground-E
Circuit- Interru&\er

Zoé\ - é\@w

o

O/ﬂ
®Y oo®

o

Cs No. 144.1

hterrlg;%gim@g

%&/

CSA, UL, IEC, and 1SO Standards’ cross reference Continued on'N :x
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CSA, UL,

IEC, and ISO Standards cross reference Continued

Subclause from this
standard

Component type

EC or ISO publication

UL Standard

CHA Standard (C22.2)

23.1.3

Lampholders

EC 60238 Edison
screw lampholders
IEC 60061-1 Lamp
caps and holders
together with gauges
for the control of
interchangeability and
Safety — Part 1: Lamp
Caps

UL 496 Lampholders

CSA C22.2 No. 43
Lampholders

Annex F

Plastics —
Flammability

IEC 60695-11-5 Fire
hazard testing — Part
11-5: Test flames —
Needle flame test
method — Apparatus,
confirmatory test
arrangement and
guidance

UL 1694 Tests for
Flammability of Small
Polymeric Component
Materials

CAN/CSA-C22.2 No.
0.17 Evaluation of
properties of
polymeric materials

29.2

Plastics —
Flammability

IEC 60695-11-10 Fire
hazard testing Part
11-10: Test flames —
50 W Horizontal and
vertical flame test
methods

16, 23.1.4, K.2,
K.3.203, L.2, L.3.203

Power Supplies

EC 61558-1 Safety of
power transformers,
power supplies,
reactors and similar
products — Part 1:
General requirements
and tests

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

UL 1012 Power Units
Other Than Class 2

UL 1310 Class 2
Power Units

CSA C22.2 No. 107.1
General use power
supplies

CAN/CSA-C22.2 No.
107.2 Battery chargers

CAN/CSA-C22.2 No.
223 Power supplies
with extra-low-voltage
class 2 outputs

transformers for ?
general use A“i\ﬁ\
23.1.10, 23.1.11, |, Switches for IEC 61058-1 Switches | UL 61058-1 Switches CAN/CSA- \ No

Terminals, Quick
o

i+
ORPEECT

Clause 8 in Annex |, Appliances for appliances — Part for Appliances — Part 61058-1 @kches or
M.23.1.11 1: General 1: General liances —
requirements Requirements z@@%era/r\e(i)de ents
8.10 Symbols IEC 60417 DB o @
Graphical symbols for = Q,isj - @Q\ﬁ O?\,‘(\X
use on equipment — NI o ~ N
Q & 9
. : B @ : 2\
Part 1: overview and x@ o ﬂ\é\ > 2
application K B> Qe
Table 1, 12.6 Systems of Insulating IEC 60085 EIeCtrKKQN uL %41&&,3@ &g © | CAN/CSA-C22.2 No. 0
Material insulation — ting M@O General Requirements
classmc%r{ﬁ0 . (A@ eneral \@ — Canadian Electrical
@b Code, Part Il
26.2 4\@2%076 qU|ck— bJL\(SQiO Electrical CSA C22.2-No. 153

.
\{uv Oftf

CSA, UL, IEC, and 1SO Standards’ cross reference Continued on'N :x

Full document details: UL 60745-12007

o

—coRreettet

textt v—%j

Yeet

,@

Terminals

!
\{u\.a eenreet

termlnals

Documents

) "1e

Document Sharing Hub


http://www.avadocuments.com/doc/ul-60745-1-2007
http://www.avadocuments.com/doc/ul-60745-1-2007

18

CAN/CSA-C22.2 NO. 60745-1-07 ¢ UL 60745-1

JULY 31, 2007

Soldering Lugs

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
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
mm?2 up to 35 mm 2
(included)

?
S P;é\

CSA, UL, IEC, and ISO Standards cross reference Continued
Subclause from this Component type EC or ISO publication UL Standard CHA Standard (C22.2)
standard

31.2 Lasers IEC 60825-1 Safety of See Note. CAN/CSA-E60825-1
Requirements for laser products — Part Safety of laser
Equipment 1: Equipment products — Part 1:
Incorporating Lasers classification, Equipment
Requirements for requirements and classification,
Lasers Contained in user's guide requirements and
the Applicable user's guide
National Codes and
Regulations

25.1, 25.3, 26.2 Wire Connectors and IEC 60998-2-1 UL 486A-486B Wire CSA C22.2 No. 65

Connectors

N
(\@@

Wire connectors

o C@\&
9 N
i$©k' iu@

(\t&)} < ?MV\X
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CSA, UL, IEC, and 1SO Standards’ cross reference Continued on'N :x
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CSA, UL, IEC, and ISO Standards cross reference Continued

Subclause from this Component type EC or ISO publication UL Standard CHA Standard (C22.2)
standard
22.3,23.1.3 Wires and Cables EC 60227 (all parts) UL 44 Thermoset- CSA C22.2 No. 38
Polyvinyl chloride Insulated Wires and Thermoset insulated
insulated cables of Cables wires and cables
rated voltages up to
and including 450/750
\
IEC 60245 (all parts) UL 83 Thermoplastic- CSA C22.2 No. 75
Rubber insulated Insulated Wires and Thermoplastic-
cables — rated Cables insulated wires and
voltages up to and cables
including 450/750 V UL 758 Appliance CSA-C22.2 No. 210
Wiring Material Appliance wiring
material products
8.13DV Marking and Labeling UL 969 Marking and CSA C22.2 No. 0.15
Systems Labeling Systems Adhesive labels
23.1.6 Temperature- IEC 60730-1 Automatic | UL 60730-1A CSA C22.2 No. 24
Indicating and electrical controls for Automatic Electrical Temperature-
-Regulating household and similar | Controls for indicating and
Equipment Use — Part 1: General Household and -regulating equipment
requirements Similar Use, Part 1:
General Requirements
8.13DV Tests for Rubber ANSI/ASTM D 471
Property — Effect of Tests for Rubber
Liquids Property — Effect of
Liquids
8.13 Graphical Symbols — ISO 3864-2 Graphical
Design Principles symbols — safety
colours and safety
signs — Part 2: Design
principles for product
safety labels
8.1 Graphical Symbols — ISO 7010 Graphical
Safety Signs symbols — safety /g\@/ﬁ
colours and safety 5 O(xj\\\
signs — safety signs @\\»\>
used in workplaces §§\
and public areas (ﬁ\
29.2 Plastics — ISO 9772 Cellular UL 94 Tests for CAN/CSA Q;%\Zkﬁ)o
Flammability plastics — Flammability of 0.17 EvalGation of
Determination of Plastic Materials for ties of
horizontal burning Parts in Devices and z@sﬁnc
characteristics of Appliances g ,
small specimens 5\@ ‘ 5\ ?@
subjected to a small NG, 0> PN NSs §< >
flame A Y /A®
Note: Additional regulatory requirements apply to equipment incorporating Ias%@\kr\ﬁlch %@@nfamed
applicable national codes and regulations; for example, in Canada, the ion E evice, t|ons
(C.R.C,, c. 1370) and in the US, the Code of Federal Regulations (Ql@ |t|e%:g¢a 1040 (\
N4
<N {@ e® -
IEC 60061-1DB:2005 ““ @? \@
Lamp caps and holders together with ga {@@@or t{;@@@nt rol of mt@ hangeability and safety
= .
O© > ' (b@
Q
W 4\(?74
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IEC 60065:2001
Audio, video and similar electronic apparatus — Safety requirements

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

IEC 60085
Electrical insulation — Thermal classification

IEC 60112:2003
Method for the determination of the proof and the comparative tracking indices of solid insulating materials

IEC 60127-3
Miniature fuses

IEC 60227 (all parts)
Polyvinyl chloride insulated cables of rated 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

IEC 60335-1:2001
Safety of household and similar electrical appliances — Part 1: General requirements Amendment 1
(2004)2

IEC 60384-14
Fixed capacitors for use in electronic equipment — Part 14: Sectional specification: Fixed capacitors for
electromagnetic interference suppression and connection to the supply mains

REC
IEC 60417-DB3:2002 Ai@\\
Graphical symbols for use on equipment ?r\\\@*
S

et
IEC 60529:1989 o S
Degrees of protection provided by enclosures (IP Code) Amendment 1 (1999)* @‘\’\\

G N
IEC 60695-2-11 o @ "
Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods — ?@}v ere mabll ty test
method for end-products A(g C \S ?mr\&
é\@ alL
& s a®
IEC 60695-11-5:2004 {\X L/‘;é\ Qo
Fire hazard testing — Part 11-5: Test flames — Nr;us’dle—flaQ %st m - Ap acga%ls, confirmatory test
arrangement and guidance S / )
N @ e® <%>\t) @Ov
@ S x
IEC 60695-11-10 C\
Fire hazard testing — Part 11-10: Test ﬂa\f@é‘% 50@!@%%20 Fand vertical flame test methods
@ (bﬁ
Q

99 D
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IEC 60730-1:1999
Automatic electrical controls for household and similar use — Part 1: General requirements Amendment 1
(2003)°

IEC 60760
Flat, quick connect terminations

IEC 60825-1
Safety of Laser Products — 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 60999-1:1999

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 mm? up to 35 mn? (included)

IEC 61058-1:2000
Switches for appliances — Part 1: General requirements Amendment 1 (2001)°

IEC 61540:1997
Electrical accessories — Portable residual current devices without integral overcurrent protection for
household and similar use (PRCDs) Amendment 1 (1998)7

IEC 61558-1
Safety of power transformers, power supplies, reactors and similar products — Part 1: General /,&\@"
requirements and tests - “ix@ﬁ\ )
N
ISO 1463 “i\<®
Metallic and oxide coatings — Measurement of coating thickness — Microscopical method 9 @"\"'
ISO 2178 @ @
Non-magnetic coatings on magnetic substrates — Measurement of coating th/cljge?@— Ma@)ét;fc method
O } C
ISO 3864-2 6\6 o x{\
Graphical symbols — Safety colours and safety signs — Part 2: Desi C%@@Sma @\%r prod@afety labels
5 »
ISO 7010 q{\ 06
Graphical symbols — Safety colours and safety 31gns %S@ety sgggjg used 6@@kplaces and public areas
/\N o~ e®
ISO 9772 i
Cellular plastics — Determination of hon@fé%ur@@\charé&gﬁe%s?cs of small specimens subjected to a
small flame O@ %ﬁ
IO S
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1'DB’ refers to the on-line 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-line IEC database.

4 A consolidated edition (2.1) exists including IEC 60529:1989 and its Amendment 1 (1999).

5 A consolidated edition (3.1) exists including IEC 60730-1:1999 and its Amendment 1 (2003).

6 A consolidated edition (3.1) exists including IEC 61058-1:2000 and its Amendment 1 (2001).

7 A consolidated edition (1.1) exists including IEC 61540:1997 and its Amendment 1 (1998).

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 <G
3.5 basic insulation: insulation, not necessarily including insulation used for functional purposes, r@\)@\\’“’
applied to live parts to provide basic protection against electric shock 5@\1\’@/

i

3.6 class | tool: tool in which protection against electric shock does not rely on basic, dou /\”%ﬁ\
reinforced insulation only, but which includes an additional safety precaution in that ccgg@uctwe /{)
accessible parts are connected to the protective earthing conductor in the fixed wi %llatmn
in such a way that conductive accessible parts cannot become live in the ev f a f(all f the basic
insulation. Also considered as class | tools are tools with double msulal\%r(éé ilor (e} rced IQ@&%UOH
throughout having an earthing terminal or earthing contact ‘80 @\“ 20

\m NI @

3.7 class Il tool: tool in which protection against electric ﬁhﬁ&k doe @ rely n {baﬁlc insulation only,
but in which additional safety precautions, such as do nsul ‘ or re@ d insulation, are
provided, there being no provision for protectlve @L@m 8%@|ance ug@ stallation conditions

3.8 class Ill tool: tool in which protectm@\é@amst @trlc cl%regres on supply at safety extra-low
voltage, and in which voltages hlgh(e)@%an those o safel@\ a-low voltages are not generated
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3.9 class Il construction:  part of a tool for which protection against electric shock relies upon double
insulation or reinforced insulation

3.10 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

3.11 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.
3.12 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.

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

3.14 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

3.15 double insulation: insulation system comprising both basic insulation and supplementary
insulation

3.16 electronic circuit:  circuit incorporating at least one electronic component

3.17 electronic component:  part in which conduction is achieved principally by electrons moving
through a vacuum, gas or semiconductor, with the exclusion of neon indicators

3.18 exchange type tool: tool which is intended not to be repaired at all, or to be repaired by the 74\@,
manufacturer’'s service organization only 4/\@\\ '
S

3.19 extra-low voltage: voltage supplied from a source within the tool and, which, when the tooI @«@@N
supplied at rated voltage, does not exceed 50 V between conductors and between conductors

earth (o)‘\/\\

@ <O
3.20 extra-severe duty conditions of insulating material: where there is heav S
conductive material and a long period of electrical stress; or an extra heavy smon @@@;du
material and a short period of electrical stress (\ {X\R

é\@ @\M \

3.21 hand-held tool (in this standard abbreviated to "tool " tr|c | -oper @&Dmagnencally-
driven machine intended to do mechanical work, with orﬁu@m pro sions for mounting on a support,
and so designed that the motor and the machine form@g  dsse which ar aS|Iy be brought to the

place of operation, and which is either held or su@% %y%@nd or su\ ded during operation

NOTE Hand-held tools may be prowdecw@‘ha erxnb@s@aﬂ the @S)t&r belng either fixed or portable.
(

\J ‘\
oL A\ﬁ%
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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 liquid 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 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

3.25 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 fulfils 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 light 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 limit 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 limited to a safe value /\f@ﬁ\ ‘

3.33 rated current: current assigned to the tool by the manufacturer. If no current rating is as&gne;@\i&N
the tool, the rated current for the purpose of this standard is the current measured when the to I @ >
operated under normal load u)

3.34 rated frequency: frequency assigned to the tool by the manufacturer ik iw

th(@n?uf@@er exp@@d by

3.35 rated frequency range: frequency range assigned to the tool by

its lower and upper limits é\ \M P

pp {\XO(ZO @ @O@\/
3.36 rated input: input in watts assigned to the tool by t edﬁanufac@@ If no mpu\hs assigned to the
tool, the rated input for the purpose of this standard |s@5h inpu asure the tool is operated
under normal load /@Q@ < /@@ ' %\@
3.37 rated input range: input range in w@f@ asy@@i to th&td’el %y the manufacturer, expressed by its
lower and upper limits o\ %ﬁ

O R %
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3.38 rated no-load speed: no-load speed at rated voltage or at the upper limit 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 limits

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 @\®\l’

relevant part of the tool has cooled down to a given value &5 <§®\
(j

3.48 severe duty conditions of insulating material: where there is a light deposition of /\Jc'uve

material and a long period of electrical stress; or a heavy deposition of conductive m. g@al and@@ort

period of electrical stress iw

D
3.49 short-time operation:  operation under normal load for a spemfle&)@é}lgd} st@ﬂag from gp i"the
intervals between each period of operation being sufficient to allow t e oI t down ximately
f\o
to ambient temperature Q@X T\ 4O

3.50 supplementary insulation:  independent |nsulat|(%n<})plle add tio @ﬂhe basic insulation, in
order to provide protection against electric shock@ﬁqe e @)f a fallu§ the basic insulation

3.51 supply cord: flexible cord, for sup@mﬁurpos@%@/\/hlch&% ﬁxeff to the tool

{\

O© A%

Documents

Document Sharing Hub

Full document details: UL 60745-12007


http://www.avadocuments.com/doc/ul-60745-1-2007
http://www.avadocuments.com/doc/ul-60745-1-2007

26 CAN/CSA-C22.2 NO. 60745-1-07 ¢ UL 60745-1 JULY 31, 2007

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. It does not make the
reverse operation during the normal duty cycle of the tool

3.53 thermal cut-out: device which, during abnormal operation, limits 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 limits 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 of the 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
é\@
4 General requirements 4‘@\
"
Tools shall be so constructed that in normal use they function safely so as to cause no danger to pe;sc@@\
or surroundings, even in the event of reasonably foreseeable misuse. %\ S
(“\\
In general, this principle is achieved by fulfilling the relevant requirements specified /n(g@s st (,{@@ and
compliance is checked by carrying out all the relevant tests. Vi
/ﬂ @@
@E‘ <SS\ - ‘
NOTE Annex N shows an example of routine tests. @@ (Q\L';\w @XQ.(\\
& AP p @@Q O
it @ - NN - f\oo@
5 General conditions for the tests = <N N > 4O
V) S g ©
5.1 Tests according to this standard are type tests. @)@K oo\j @ﬂ
4@1\?’ &l ®© ) Q
f 9%
@ @\\ o gé/
4\%\‘\ <\ Q) °
e oL
QJ/ A\\%\J
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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 of components may necessitate the submission of additional 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 of the 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 of the 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 or with the aid of a tool. If the adjusting means is not accessible without
the aid of a 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 of doubt, 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 of 50 Hz t
60 Hz, are tested with either 50 Hz or 60 Hz, whichever is the more unfavourable. &5 \i\N
(/)
5.7.2 Tools having more than one rated voltage are tested on the basis of the most unfavou@’fé\voltage
@ sV
When it is specified for tools marked with a rated voltage range that the supply 1ge @ Nal to the
rated voltage multiplied by a factor, the supply voltage is equal to: (\@} Y S
@ > ?\
— the upper limit of the rated voltage range multiplied by thls(zg@%or /{vgfeé?r tha%&;, <
\ NS
/>k
— the lower limit of the rated voltage range mult/;%e@@y th/s@&% if %nallér than 1.

3y o
When a factor is not specified, the supply voltage@ﬁi?e n%g%g vou&a{s@@/thm the rated voltage range.
AN
& il
For tools having more than one rated vo}t@@é%r ra@@%/oltag rﬁnge it may be necessary to make some
of the tests at the minimum, the me@@i\énd the maximu aﬁ?%s of the rated voltage, or the rated voltage
range, in order to establish the most unfavourable voll

g@‘
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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, if greater than 1:

— the calculated input corresponding to the lower limit of the rated voltage range multiplied by
this factor, if smaller 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.

5.10 If class | 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 Ill 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.

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 74\@
element is tested with or without the motor running, whichever is the more unfavourable. Heating elements ‘/x@\\ '
incorporated in the tool are connected to a separate supply unless otherwise specified. ?\ii@\"\"
(
§\

5.14 For attachments performing a function which is within the scope of one of the relevant p &tﬁ? the
tests are made in accordance with that part 2. (o)‘\\

, , o c® D
For other attachments, the tests are made in accordance with manufacturer’s instr Nabsence
of such instructions, the tool is operated continuously at a load at which (rg nput \o@@ed current is

i N NS
attained. C\@ @ S <\«
0
5.15 If a torque is to be applied, the method of loading is chosg@\%@ @o\d ad Jg@a@stresses such
as those caused by side thrust. Additional loads nece <saqcfm‘or ther rrect ﬁgperé on of the tool are,
however, taken into consideration. © ok‘ Q\/
NES -
/\ U @
If a brake is used for applying a load, it must. pp//epl &ézdua//y “%%ure that the starting current does
not affect the test. Modification of outpumbéns fa@@}*pose@f Taad/ng is permitted for the connection to
SO

a brake. o\
oL A\\@»
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5.16 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 |, class I, class lll.

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. If a degree other than IPXO0 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 A/ 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. 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;

— 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; @@\@\&x
Ot
— symbol for class Il construction, for class Il tools only; oﬁ\ @w
(“\\

— IP number according to degree of protection against ingress of water other %t%@n IISDX
first numeral for the IP numbering is omitted, the omitted numeral shall be@ ce@bﬁM Ietter
X, for example IPX5; @}

&% @ g
— “WARNING — To reduce the risk of injury, user must read g{\@fuc ;{Yﬁénual” or the 'sign
8 > %
MO002 of ISO 70108. «\& o L§ /\\/

If used, the word “WARNING” shall be in cap@lﬂters@less th@ mm high and shall not
be separated from the cautionary statem@j e® %\@
" )

o OF
f\% K gl
<« 20"
(«\K\A} (\ <A @( 5@

Y )
oL T

Documents

Document Sharing Hub

Full document details: UL 60745-12007


http://www.avadocuments.com/doc/ul-60745-1-2007
http://www.avadocuments.com/doc/ul-60745-1-2007

30 CAN/CSA-C22.2 NO. 60745-1-07 ¢ UL 60745-1 JULY 31, 2007

If used, the statement shall be verbatim except the term “operator's manual” or “user guide”
may be used for the term “instruction manual”.

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 7010:2003/DAmd4.
8.1DV 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.
8.1DV.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 @%%ﬁ,,\y
cautionary markings shall be in the order of severity, i.e., " danger, warning, and caution ". i@\l}
<§®\

8.2 Tools for short-time operation or intermittent operation shall be marked with rated operat\(% e or
rated operating time and rated resting time respectively, unless the operating time is li by the
construction of the tool. 0 c®" N /i<>
/\ \/J
The marking of short-time operation or intermittent operation shall correspgqe@@nor al@@ ?(\
<K N

Q C\ < N
The marking of intermittent operation shall be such that the rated?sf@eratlg\@ngﬁhe pre%®s<the rated
resting time, both markings being separated by an oblique stro%%&“ @@ /\\/

QJ/
© ¥ ®®ﬂ

g™

Compliance is checked by inspection. ?\@) >
4 O © v
&
@@)
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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 limits of the rated range of values shall be separated by a hyphen (-).
The different rated values shall be separated by an oblique stroke (/).
Examples:

115-230 V: The tool is suitable for any value within the marked range.

115/230 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. It 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 limits 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 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. </\§\®
S
<A
Compliance is checked by inspection. §R\\®\l>\
S
«<\<\*
8.6 If units or technical data are expressed by symbols, the following symbols shall be used: a S
@ D
oy &Y
O
P e NSk
Q o ¢ &7 A °
IR ) ©
% (O @@ x\?\@
S Kk @
SOl o &
G 3\(\\’ > %(5@
Q = >
oL ©
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V rrrsnserssessssnssssssenns volts

A i amperes
hertz

Warrrtereerermmaneseessannne watts

(| kilowatts

F ovrsrsssssssssssssssssssssnn farads

(V1 microfarads

[ s litres

G crrrrrrrsrssnsessssssssssssssnens grams
kilograms
bars
pascals

R hours

(10112 SR minutes

S rvvvreresnssesnsssssssssssans seconds

no-load speed

Revolutions or reciprocations per minute

../min or ..min -1

— — — ord.c direct current

/\/ ora.c.

alternating current

p) /\/ two-phase alternating current
2N /'\/ two-phase alternating current with neutral

3 /’\/ three-phase alternating current
3 N /\/ three-phase alternating current with neutral @/‘i@

o
Nl
_E_ A rated current of the appropriate fuse-link IMS\Y\W\\
amperes Y S
X (“\\

_E_ time-log miniature fuse-link wl‘@ye is ;%@)

symbol for the tme/curre@t@éra@eﬁs@c as
given in IEC 60127- 3@@ S

~&
protective egrlg&@ RQQ Q"
&, St

@O
AN NSk

O sil'tool <L .

NES ' T Q
|PXX /\g?&l@@lﬁﬁbol x\@

S L o @x
R /\{\f\’\\@ @@\ . @ o
S4598b © D> @%7'9
© P
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The dimensions for the symbol for class Il 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.

The symbol for class Il tools shall be so placed that it will be obvious that it is a part of the technical
information, and is unlikely 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 and measurement.

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.

é\@
Compliance is checked by inspection. (‘\/ﬂ@\
="
8.9 Unless it is obviously unnecessary, switches which may give rise to a hazard when operated sth\@\
marked, or so placed as to indicate clearly which part of the tool they control. o ¥
(“\\
Indications used for this purpose shall, wherever practicable, be comprehensible WI'[h \%@i@e of
languages, national standards, etc. W
Compliance is checked by inspecti r\@ﬁ ”@ S
ompliance is checked by inspection. RS NS N

g8 ¥ a0t
8.10 For tools which might cause danger when started unex oﬁ” p% wﬁ> of the mains
switch shall be indicated, unless this position is ObViOUS'%I%%\chatI% requ%ed; all be the figure O,
as given by symbol IEC 60417-5008 (DB:2002-10) Y {89\{) Q\/

/QQ% S‘DM r x\}\@
The figure O shall not be used for any other dication., N\ @\X >
@ @O e ®
The position of the moving contacts C@e mains switch s,%éi} rrespond to the indications for the different
positions of its operating means@ %
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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.

If 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.

8.12 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.

8.12.1 The subjects of safety instructions are the General Power Tool Safety Warnings of Part 1 as given
in 8.12.1.1, 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 7/,&\@
equivalent. x@\\ ‘
N

Format of all Safety Warnings must differentiate, by font highlighting or similar means, the conte(xtg&i\
clauses as illustrated below. ° @

5>
All notes in the safety instructions are not to be printed, they are information for tlglg@dea ‘of the
manual. igﬁg

<Q } C
8.12.1.1 General Power Tool Safety Warnings é\@ \QQ fﬁ\(\
WARNING Read all safety warnings and instructions. Fa/%@@ f(){%l@@’l ara\r@&?nd instructions
may result in electric shock, fire and/or serious injury. S mﬁ“ ﬂ
Y @1
Save all warnings and instructions for future refe@ﬁ& @U ) @
RN 5 @»

The term "power tool" in the Warn/q@,é@refer@@\ you dnams operated (corded) power tool or
battery-operated (cordless) power 18@“
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1) Work area safety
a) Keep work area clean and well lit.  Cluttered or dark 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. Unmaodified plugs
and matching outlets will reduce risk of electric 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 of electric 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 of electric shock.

e) When operating a power tool outdoors, use an extension cord suitable for
outdoor use. Use of a cord suitable for outdoor use reduces the risk of electric shock.

f) If operating a power tool in a damp location is unavoidable, use a residual
current device (RCD) protected supply.  Use of an RCD reduces the risk of electric
shock.

NOTE The term "residual current device (RCD) " may be replaced by the term "ground fault circuit /\f@\\
interrupter (GFCI) " or "earth leakage circuit breaker (ELCB) ".
<§®
3) Personal safety @9
(\\\@\
a) Stay alert, watch what you are doing and use common sense whe Qperatl @)
power tool. Do not use a power tool while you are tired or under tl@ lue @%
drugs, alcohol or medication. A moment of inattention Whl eraw er {\o(\g/s
SN N3
may result in serious personal injury. é\@ \\MQ o 6 N
b) Use personal protective equipment. Always @tﬂéctmn Q‘o@rotective
equipment such as dust mask, non-skid s fe@“shoe rd hat h aring protection
used for appropriate conditions will regsl ' per. / /njur/%ir\
@ M @
¢) Prevent unintentional star ?nsuxeﬁ}e swit \@?m the off-position before
connecting to power sou@ﬁand/o }ery p pplcklng up or carrying the tool.
Carrying power too your f/nger on@ﬁe jitch or energising power tools that have
the switch on invites accidents. 4

N\
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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 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.

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.

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 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 tool’s A@ﬂ

operation. If damaged, have the power tool repaired before use. Many accidents @%@\X ‘

are caused by poorly maintained power tools. \3@"\'
<§®

f) Keep cutting tools sharp and clean.  Properly maintained cutting tools WIl‘/‘b s@rb

cutting edges are less likely to bind and are easier to control. u) ﬁ\

® " <D

g) Use the power tool, accessories and tool bits etc. in accordane@&@h t s%dN
instructions, taking into account the working conditions and tk{,;& ork to
performed. Use of the power tool for operations d/ffer th@ tendea@%%d

result in a hazardous situation. M
m@ @ B (O
5) Service N ‘Qﬁ\\ »
oY ot
a) Have your power tool service )?a q d repam@@on using only identical
replacement parts. This WI// e ure tl%a? safe@t@‘?i‘he power tool is maintained.
@A/\{\\ /©" a® °
@ O AN ‘\
Q,»@ A\\@&J
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8.12.1.2 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 1st sentence of the warnings in 8.12.1.1 and 8.12.2, 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:
REC
I Circular Saw Safety Warnings — Cutting Procedures (‘\/ﬂ@\\
="
If particular part 2 warnings do not have a numbered subtitle, then all warnings required byggk@?“
particular part 2 shall be presented in the given order and the formatting rule above sh II -
followed without the [Section subtitle ]. u)
%}7(
C) Any additional warnings deemed necessary by the manufacturer, shal “E%e Wlthln
any of the part 1 or part 2 warnings. They may be either appended t SeC'EIC@é§ Part
1 or part 2 in accordance with the topic of the safety warnings %LJ a ed |(F%}m other
the instruction manual. ( @\M 20
O 5 S>°
G O QY
RGN 2
\ MY )
@@ _ @‘{\, . &
A\\X\l @ V (X@ ’
o Ok
oL Y
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8.12.2 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.

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) lllustrated 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

¢) Maintenance and servicing

1) Regular cleaning, maintenance, method for keeping tools sharp, argug@ubnca;@)

2) Servicing by manufacturer or agent; list of addresses @@

3) List of user-replaceable parts

4) Special tools which may be requwed

5) For power tools with type X
to replace the cord: if the su

cord Qf

replaced by a specially p@béred e@@évallazgge%hrough the service organization.

Moty
o
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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
replaced, and the power tool shall be scrapped.

d) For tools with a liquid system, the substance of the following, as appropriate:
1) Instructions for
— the connection to the liquid supply;

— the use of the liquid and the use of attachments to comply with 14.4 in order
to avoid affection of the tool by liquid;

— the inspection of hoses and other critical parts which could deteriorate;
— the maximum permitted pressure of the liquid 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

~
7/§\&\§5
5) Warning and instruction to keep liquid clear off the parts of the tool and away from “i@ ‘
persons in the working area. &>
T
S
@9\,\?\’ :
o 2
s>
_ =2 ©
09 /
PR © W@
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8.13 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 of cloth 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 of 0,1% by volume, a kauributanol value of 29, an initial boiling point of approximately 65 °C, a
dry point of approximately 69 °C and a specific mass of approximately 0,689 kg/l.

8.13DV D1 Madification: 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 and UL 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 for 24 hours following removal from each medium:

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

b) the label resists defacement or removal as demonstrated by scraping across /,&\&@
the test panel with a flat steel blade, held at right angles to the test panel. The x\@\\ ‘
blade is to be 0,8 mm thick and of any convenient width. ?@L\)@"\'
S
«<\<\*
¢) The printing is legible and is not defaced by rubbing with thumb or finger 9 @"\"\'
pressure. (o)‘\‘{\\\*
<O
Label Heating Test ik iw
Three samples of the label applied to test surfaces as in the in eg;&d fg%?étﬁon shal{@@\
placed for 240 h in an oven maintained at the temperature |ed 5@ e8 L%@
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Table 8.13DV
Maximum surface temperatures

Maximum temperature during temperature test of
surface to which applied Oven temperature

°C °C

60 or less 87

80 or less 105

100 or less 121

125 or less 150

150 or less 180

Over 150 a

2 A label that is applied to a surface attaining a temperature greater than 150°C during the temperature test shall
be heated at a temperature representative of the temperatures attained by the appliance during intended use and
abnormal use.

Label Immersion Tests

Six samples of the labels applied to test surfaces as in the intended application shall be
placed in a controlled atmosphere maintained at 23.0 +2.0°C with a 50 5 % relative
humidity for 24 h. Three samples shall then be immersed in water and three samples
immersed in ASTM reference oil No. 3 at a temperature of 21.0 +2.0°C for 48 h in each case.

Note: The properties of ASTM reference oil No. 3 are defined in ANSI/ASTM D471.
Label Standard Atmosphere Test
Three samples of the label applied to test surfaces as in the intended application shall be
placed for 72 hours in a controlled atmosphere maintained at 23.0 +2.0°C with a 50 +5 %

relative humidity.

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.

8.14 Markings specified in 8.1 to 8.5 shall be on a main part of the tool. Markings specified in 8.1, 8.2,
8.3 and 8.5 shall be placed together. @\4&{@\\
Markings on the tool shall be clearly discernible from the outside of the tool, but after removal of a coy\e\ﬁw\i\’
if necessary. It shall be possible to remove or open this cover without the aid of a tool. @9 o
Indications for switches and controls shall be placed on or in the vicinity of these compcm(;'né> }Shall
not be placed on parts which can be repositioned, or positioned in such a W%@ the %\ king is
misleading. @E
o
& < N
Compliance is checked by inspection. ‘8 é\@( K C . @® Q?&
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8.15 If compliance with this standard depends upon the operation of a replaceable thermal link or
fuse-link, the reference number or other means for identifying the link shall be marked on the link, or in a
place that it is clearly visible after the link has failed, when the tool has been dismantled to the extent
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.
9.1 An accessible part is not considered to be live if:
— the part is supplied with safety extra-low voltage, provided that
e Or a.c., the peak value of the voltage does not exceed 42 V;
« for d.c., the voltage does not exceed 42 V,
or
— he 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 moreover:

— for voltages having a peak value over 42 V up to and including 450 V, the capacitance shall
not exceed 0,1 uF;

— for voltages having a peak value over 450 V up to and including 15 kV, the discharge shall fg\@
not exceed 45 pC. /@\\ -

<
o

Compliance is checked by operating the tool at rated voltage. Voltages and currents are mea a@‘\

between the relevant parts and either pole of the supply source. Discharges are measured /m%@étely

after the interruption of the supply. (o)‘\\ S
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9.2 The requirement of 9.1 applies for all positions of the tool when it is operated as in normal use, even
after removal of detachable parts.

Lamps located behind a detachable cover are not removed, provided the tool can be isolated from the
supply by means of a plug or an all-pole switch. However, during insertion or removal of lamps which are
located behind a detachable cover, protection against contact with live parts of the lamp cap shall be
ensured.

This excludes the use of screw type fuses and screw-type miniature circuit breakers which are accessible
without the aid of a tool.

The test finger of Figure 1 is applied without appreciable force, the tool being in every possible position.

Through openings, the test finger is applied to any depth that the finger will permit, and it is rotated or
angled before, during, and after insertion to any position.

If the opening does not allow the entry of the finger, the force on the finger in the straight position is
increased to 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 lacquer,
enamel, ordinary paper, cotton, oxide film, beads or sealing compound.

Lacquer, 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 lamp caps or
live parts in socket-outlets of class | tools, the test pin of Figure 2 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.

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

accessible. <G
Compliance is checked by inspection and by applying the test finger of Figure 1. ? i\)@\”\'\

N

(\i\
This requirement applies for all positions of the tool when it is operated as in normal use, {e@ after
removal of detachable parts. (o)‘\\
<O
10 Starting @\\ i;w g
v 5 ©
10.1 Motors shall start under all normal voltage conditions which may &%g@i Qv Qﬁg\\
Compliance is checked by operating the tool with no-load 10 t/q@%@t a @Cﬁ[ﬁz\? equa\®c5)>85 times rated
voltage, regulating devices, if any, being set as in norma d@éﬁ“
@W oS
In all cases, the tool shall function safely and co@ﬁy < a @U i %\@
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10.2 Centrifugal and other automatic starting switches shall operate reliably, and without contact
chattering.

Tools provided with a centrifugal or other automatic starting switch are, in addition, operated 10 times at
a voltage equal to 1,1 times rated voltage. The interval between consecutive starts is made sufficiently
long to prevent undue heating.

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

10.3 Overload protection devices shall not operate under normal starting conditions.

The tests of 10.1 and 10.2 check compliance with this requirement.

11 Input and current

The rated power input or rated current shall be at least 110% of the measured no-load input or current.
For tools marked with one or more rated voltage ranges, the test is made at both the upper and lower
limits of the ranges, unless the marking or the rated power input is related to the mean value of the

relevant voltage range, in which case the test is made at a voltage equal to the mean value of that range.

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:

For single-phase tools and for three-phase tools suitable for single-phase supply: S1 of Figure 3 in the
on” position, for three-phase tools with the three sections connected in parallel.
<©
For three-phase tools not suitable for single-phase supply: a, b and c in Figure 4 in the "on" position, &6 @\\
repeated with each of the switches a, b, ¢ open in turn, the other two switches being closed. ? i
N
S

For heating elements, the measurements are repeated with each of the switches a, b and ¢ op @ @%urn
the other two switches being closed. (o)‘\\
@(

12.2 The tool is operated in still air under normal load. While the torque is ma/nta/ I&gNe is then
n %f &

adjusted to 0,94 times the rated voltage or 1,06 times the rated voltage, or t ea oltage
range, whichever is the most unfavourable. NS X\K
oe® W@ ¢
Heating elements, if any, are operated under the conditions SP¢ Qﬂé& 11 o @2?@250335 1, when
the tool is operated at a voltage equal to 1,06 times rate %v@h@ge
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