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SUMMARY OF TOPICS

The revision of ANSI/UL 62841-1 dated August 21, 2020 are issued to incorporate the following
changes:

Addition Of National Difference To Clause 14 To Clarify Moisture Resistance Test
Requirements For Tools Provided With An Appliance Inlet; 14.1DV

Changes To Clause 8.14.1.1 To Match The Text Of Clause 8.14.1.1 Of IEC 62841-1

Addition Of Clause K.21.203DV To Clarify Mains Connections In Lithiinm-lon Battery
Sysltems

Addition Of National Differences To Clause L.18.201 To Align‘Abnormal Testing
Requirements With The Inherent System Protections Of Electronically Commutated Motors;
.201DV.1 and L.18.201DV.2

Revisions To Clause 8.2DV And Addition Of Clause8.14DV To Clarify Language
Requirements Specific To Marking And Language -Requirements Specific To Instructions

Ad(dition Of Clause K.8.2DV To Clarify Marking Requirements Applicable To Batterly Packs
And Detachable Battery Packs

Revisions To Clause 14.1 To Match-.The Text Of Clause 14.1 Of IEC 62841-1
Editorial revisions; 20.5

UL 62841-{1 is an adoption of IEC 62841-1, First Edition, issued by the IEC March 2014, and includes
IEC Corrigendum 1 published May, 2014 and IEC Corrigendum 2 published October 2015 for IEC
62841-1. Rlease note that the National Difference document incorporates all of the U.S. national
differences for UL 62841-1.

Text that hlas been.changed in any manner or impacted by UL's electronic publishing system is marked
with a vertical dine in the margin.

The new and revised requirements are substantially in accordance with Proposal(s) on this subject dated
June 21, 2019 and April 3, 2020.

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.

UL provides this Standard "as is" without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
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possibility of such damage. In no event shall UL's liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users 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 judgment (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.
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PREFACE

This is the harmonized CSA Group and UL standard for Electric Motor-Operated Hand-Held Tools,
Transportable Tools And Lawn And Garden Machinery — Safety — Part 1: General Requirements. It is the
First edition of CAN/CSA-C22.2 No. 62841-1, and the First edition of UL 62841-1. This harmonized
standard has been jointly revised on August 21, 2020. For this purpose, CSA Group and UL are issuing
revision pages dated August 21, 2020.

This harmonized standard is based on IEC Publication 62841-1: First edition Electric Motor-Operated
Hand-Held Tools, Transportable Tools And Lawn And Garden Machinery — Safety — Part 1: General
Requirem i icati =1 i

This harménized standard was prepared by CSA Group and Underwriters Laboratori€s, Ind (UL). The
efforts and|support of the Harmonization Working Group for the Adoption of the IEC Series of Hand-Held,
Motor-Operated Tool Standards are gratefully acknowledged.

This standard is considered suitable for use for conformity assessment withir’ the stated s¢ope of the
standard.

This standprd was reviewed by the CSA Subcommittee on Safety of‘Hand-Held Motor-Opergted Electric
Tools, under the jurisdiction of the CSA Technical Committee on Consumer and Commercial Pfoducts and
the CSA $trategic Steering Committee on Requirements for Electrical Safety, and has been formally
approved py the CSA Technical Committee. This standard. has been developed in compliance with
Standards [Council of Canada requirements for National Standards of Canada. It has been published as a
National S{andard of Canada by CSA Group.

Applicatign of Standard

Where refgrence 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 appli¢ation of this standard is stated in its scope, it is important to note that [it remains the
responsibility jof the users of the standard to judge its suitability for their particular purpose.

This is thg CAN/CSA-C22.2 No. 62841-1 Standard for Safety for Electric Motor-Operated|Hand-Held
Tools, Tranpsportable Togls-And Lawn And Garden Machinery — Safety — Part 1: General Requirements.
This CSA Group PartyRis to be used in conjunction with the appropriate CSA Group Part 2, 3,|or 4, which
contains clauses to\supplement or modify the corresponding clauses in the Part 1, to provide relevant
requirements for-each type of product.

This is the lH—Standard-fer-Safetyfor Electric Moter-Operated-Hanrd-HeldFeols,Transpertable Tools And
Lawn And Garden Machinery — Safety — Part 1: General Requirements. This UL Part 1 is to be used in
conjunction with the appropriate UL Part 2, 3 or 4, which contains clauses to supplement or modify the
corresponding clauses in the Part 1, to provide relevant requirements for each type of product.

Level of Harmonization
This standard adopts the IEC text with national differences.
This standard is published as an equivalent standard for CSA Group and UL.

An equivalent standard is a standard that is substantially the same in technical content, except as follows:
Technical national differences are allowed for codes and governmental regulations as well as those
recognized as being in accordance with NAFTA Article 905, for example, because of fundamental climatic,
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geographical, technological, or infrastructural factors, scientific justification, or the level of protection that

the country

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

All national differences from the IEC text are included in the CSA Group and UL versions of the standard.
While the technical content is the same in each organization’s version, the format and presentation may

differ.

Reasons for Differences From IEC

Differences from the IEC are being added in order to address safety and regulatory situations present in
Canada and the U.S.
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NATIONAL DIFFERENCES

In the CSA Group and UL publications of this standard, National Differences from the text of International
Electrotechnical Commission (IEC) Publication 62841-1, Standard for Electric Motor-Operated Hand-Held
Tools, Transportable Tools And Lawn And Garden Machinery — Safety — Part 1: General Requirements,
copyright 2014 are indicated by notations (differences) and are presented in bold text. The national
difference type is included in the body.

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.

DR - Thesg are National Differences based on the national regulatory requirements.

D1 - Thege 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 from IEC requirements based on existing’safety practices. These
requirements reflect national safety practices, where empirical substantiation (for the IEC |or national
requirement) is not available or the text has not been included in the IEC.standard.

DC - These are National Differences based on the component standards and will not be deleted until a
particular gomponent standard is harmonized with the IEC component standard.

DE - Thesg are National Differences based on editorial comments or corrections.

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

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

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

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

ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS, TRANSPORTABLE TOOLS AND LAWN AND
GARDEN MACHINERY — SAFETY — Part 1: General requirements

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all questions
concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, IEC publishes

International Standa

referred to as
the subject d
liaising with
Standardizati

2) The forma
opinion on thd

3) IEC Publig
sense. While
responsible fi

4) In order g

maximum extent possible in their national and regional publications. Any\divergence between any IEC Publig

correspondin

5) IEC itself d
and, in somg
certification b

6) All users s

7) No liability
technical con
whatsoever,

reliance upon

8) Attention ig

correct application of this publicdtion:

9) Attention is

al Specifications, Technical Reports, Publicly Available Specifications (PAS) and Gui

ealt with may participate in this preparatory work. International, governmental and non-governmental
the IEC also participate in this preparation. IEC collaborates closely with the International Or
bn (ISO) in accordance with conditions determined by agreement between the two organizations:

decisions or agreements of IEC on technical matters express, as nearly as possible, an‘international
relevant subjects since each technical committee has representation from all interested JEC National Co

ations have the form of recommendations for international use and are accepted.by IEC National Com|
all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC
r the way in which they are used or for any misinterpretation by any end user.

promote international uniformity, IEC National Committees undertake to apply IEC Publications trans

) national or regional publication shall be clearly indicated in theMatter.

oes not provide any attestation of conformity. Independent certification bodies provide conformity assesg
areas, access to IEC marks of conformity. IEC.jis. ‘a0t responsible for any services carried out b
bdies.

ould ensure that they have the latest edition'of this publication.

shall attach to IEC or its directors, employees, servants or agents including individual experts and n
hmittees and IEC National Commiittees for any personal injury, property damage or other damage
hether direct or indirect, or for eosts (including legal fees) and expenses arising out of the publicat
| this IEC Publication or any othef IEC Publications.

drawn to the Normative, references cited in this publication. Use of the referenced publications is indisp4

drawn to thie/possibility that some of the elements of this IEC Publication may be the subject of patent ri

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

Internationpl, Standard IEC 62841-1 has been prepared by IEC technical committee 116: Safe

des (hereafter
e interested in
organizations
banization for

consensus of
mmittees.
mittees in that

annot be held

parently to the
ption and the

ment services

independent

pembers of its
of any nature
on, use of, or

nsable for the

phts. IEC shall

ty of motor-

operated etectrictoots:

This standard is scheduled to cancel and replace the fourth edition of IEC 60745-1, published in 2006, the
first edition of IEC 61029-1, published in 1990, and the fifth edition of IEC 60335-1, published in 2010, only
with respect to requirements concerning lawn and garden machinery. The latter publications remain valid
until they are withdrawn. This standard constitutes a technical revision.

This edition includes the following significant technical changes with respect to the fourth edition of IEC
60745-1:

— requirements in various clauses introduced or modified in order to include the requirements for
transportable tools and lawn and garden machinery (formerly covered by IEC 61029-1 and IEC
60335-1);
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— leakage current test and electric strength test moved from former Clauses 13 and 15 to Annexes
C and D;

— former Clauses 29, 30 and 31 renumbered to become Clauses 6, 13 and 15;

— requirements for electronic SAFETY CRITICAL FUNCTIONS added to Clause 18;

— requirements for switches revised and moved from Annex | to Clause 23;

— clarifications in respect to soft materials (elastomers) added to Clauses 9, 19 and 13;

— test finger in Figure 1 of IEC 60745-1 and test probe in Figure 2 of IEC 60745-1 replaced by

refe
—re

— A

The text of

Fences to basic IEC standards;
uirements for Li-lon BATTERY systems added to Annexes K and L;

nex M removed.

his standard is based on the following documents:

FDIS Report on voting

116/156/FDIS 116/163/RVD

Full inform
indicated in

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

This Part 1
62841-4 wh
the relevan

NOTE 1 In thig

— g

—te

-NQ

btion on the voting for the approval of this ‘standard can be found in the report
the above table.

is to be used in conjunction with’ the appropriate parts of IEC 62841-2, IEC 6284
ich contain clauses that supplement or modify the corresponding clauses in Part 1
requirements for each type-of product.

standard, the following,print types are used:
quirements: in roman type

st specification: in italic type

TES: IN'SMALLER ROMAN TYPE

Words in bold4

also in bold.

on voting

1-3 or IEC
to provide

fated noun are

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

201.

A list of all parts of the IEC 62841 series, under the general title: Electric motor-operated handheld tools,

transportab

le tools and lawn and garden machinery — Safety, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until the stability
date indicated on the IEC web site under "http://webstore. iec. ch" in the data related to the specific

publication.

At this date, the publication will be

* reconfirmed,
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e withdrawn,
* replaced by a revised edition, or

*« amended.

NOTE 3 The attention of National Committees is drawn to the fact that equipment manufacturers and testing organizations may need
a transitional period following publication of a new, amended or revised |IEC publication in which to make products in accordance with
the new requirements and to equip themselves for conducting new or revised tests.

It is the recommendation of the committee that the content of this publication be adopted for implementation nationally not earlier
than 36 months from the date of publication.

10{IDV DE Modification: Add the following to Note 1 of the IEC Foreword:

The numbering system in the standard uses a space instead of a comma to indicate thousands and yses a comma
instead of a period to indicate a decimal point. For example, 1 000 means 1,000 and 1,01 means 1.01.

102DV DE Modification: Replace the paragraph after Note 1 of the IEC Foreword with the
following:

Word in SMALL ROMAN CAPS in the text are defined in Clause 3.



https://ulnorm.com/api/?name=UL 62841-1 2020.pdf

14

CAN/CSA-C22.2 No. 62841-1-15 ¢ UL 62841-1

AUGUST 21, 2020

No Text on This Page



https://ulnorm.com/api/?name=UL 62841-1 2020.pdf

AUGUST 21, 2020 CAN/CSA-C22.2 No. 62841-1-15 ¢ UL 62841-1 15

INTRODUCTION

Individual countries may wish to consider the application of this Part 1 of IEC 62841, so far as is
reasonable, to tools not mentioned in an individual part of IEC 62841-2, IEC 62841-3 or IEC 62841-4 and
to tools designed on new principles.

Examples of standards dealing with non-safety aspects of HAND-HELD TOOLS, TRANSPORTABLE TOOLS and
LAWN AND GARDEN MACHINERY are

— standards dealing with EMC aspects;

— S+onr~|orr~|e daalinawith anvirconmantal acnacte
RearaS-aearRg-Wih-eAreRehitarasP tS-
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ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS,
TRANSPORTABLE TOOLS AND LAWN AND GARDEN MACHINERY -
SAFETY - Part 1: General requirements
1 Scope
This International Standard deals with the safety of electric motor-operated or magnetically driven:

— HAND-HELD TOOLS (IEC 62841-2);

— TRANSPORTABLE TOOLS (IEC 62841-3);

— LAWN AND GARDEN MACHINERY (IEC 62841-4).
The above|listed categories are hereinafter referred to as "tools" or "machines}"
The RATED|VOLTAGE is not more than 250 V for single-phase a.c. or d.c:tools, and 480 V for three-phase
a.c. tools. The RATED INPUT is not more than 3 700 W.
The limits for the applicability of this standard for BATTERY tools/are given in K.1 and L.1.
This standard deals with the hazards presented by tools which are encountered by all persons in the
NORMAL USE and reasonably foreseeable misuse of the fools.
Tools with glectric heating elements are within thé scope of this standard.
Requiremgnts 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-powgred motor-
operated ¢r magnetically driven tools and the BATTERY packs for such tools are given in Annex K.
Requiremgnts for such tools that are also operated and/or charged directly from the main$ or a NON-
ISOLATED SPURCE are given in Ahnex L.
Hand-held| electric tools, ‘which can be mounted on a support or working stand for use as| fixed tools
without any alteration<ef 'the tool itself, are within the scope of this standard and such combjnation of a
HAND-HELD| TOOL an@/a’ support is considered to be a TRANSPORTABLE TOOL and thus covgred by the

relevant Part 3.

This stand

brd_does not apply to:

— tools intended to be used in the presence of explosive atmosphere (dust, vapour or gas);

— tools used for preparing and processing food;

— tools for medical purposes;

NOTE 1 IEC 60601 series covers a variety of tools for medical purposes.

— tools intended to be used with cosmetics or pharmaceutical products;

—he

ating tools;

NOTE 2 IEC 60335-2-45 covers a variety of heating tools.
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— electric motor-operated household and similar electrical appliances;

NOTE 3 IEC 60335 series covers a variety of electric motor-operated household and similar electrical appliances.

— electrical equipment for industrial machine-tools;

NOTE 4 IEC 6

0204 series deals with electrical safety of machinery.

— small low voltage transformer operated bench tools intended for model making, e.g. the making of radio controlled model
aircraft or cars, etc.

NOTE 5 In the

United States of America, the following conditions apply:

This standard

NOTE 6 InCa

This standard
and General R

2 Normative references

The followi

indispensalple for its application. For dated references, onlysthe edition cited applies. Fd

references,

IEC 60061
Lamp caps
http://std.ie

IEC 60065:
Audio, vide
Amendmern
Amendmer

IEC 60068-

Environmental testing — Part)2-75: Tests — Test Eh: Hammer tests

IEC/TR 60(
Plugs and s

deals with tools used in non-hazardous locations in accordance with the National Electrical Code, NFPA 4
hada, the following conditions apply:

deals with tools used in non-hazardous locations in accordance with the Canadian Electric Code, Part 1
equirements — Canadian Electrical Code, Part I, CAN/CSA-C22.2 No. 0.

hg documents, in whole or in part, are normatively‘«eferenced in this docume

the latest edition of the referenced document (ingluding any amendments) applies.

and holders together with gauges for thé control of interchangeability and safety-4
C.ch/iec60061

001

b and similar electronic apparatus — Safety requirements’
t 1:2005

t2:2010

P-75:1997

83
ocket-autlets for domestic and similar general use standardized in member countrie

IEC 60085:

, CSA C221,

ht and are

r undated

vailable at

5 of IEC

Q07

Electrical insulation — Thermal evaluation and designation

IEC 60127 (all parts)
Miniature fuses

IEC 60227 (all parts)
Polyvinyl chloride insulated cables of rated voltages up to and including 450/750 V

IEC 60238

Edison screw lampholders

IEC 60245 (all parts)
Rubber insulated cables — Rated voltages up to and including 450/750 V
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IEC 60252-1
AC motor capacitors — Part 1: General — Performance, testing and rating — Safety requirements —
Guidance for installation and operation

IEC 60320

(all parts)

Appliance couplers for household and similar general purposes

IEC 60320-1
Appliance couplers for household and similar general purposes — Part 1: General requirements

IEC 60335-1:2010

[pacitors for

OpenForm

est method

emperature

Household and similar electrical appliances — Safety — Part 1: General requirements

IEC 60384114

Fixed capagcitors for use in electronic equipment — Part 14: Sectional specification = Fixed cd
electromagnetic interference suppression and connection to the supply mains

IEC 60417

Graphical $ymbols for use on equipment

available at http.//www.graphicalsymbols.info/graphical-symbols/equipment/db1.nsf/$enHome
IEC 60529(2013

Degrees of protection provided by enclosures (IP Code)?

Amendment 1:1999

Amendment 2:2013

IEC 6066411

Insulation poordination for equipment within lowsvoltage systems — Part 1: Principles, requirgments and
tests

IEC 60695}2-11:2000

Fire hazarq testing — Part 2-11: Glowihg/hot-wire based test methods — Glow-wire flammability
for end-prdducts

IEC 60695}2-13:2010

Fire hazary testing — Part-2-13: Glowing/hot-wire based test methods — Glow-wire ignition {
(GWIT) test method formaterials

IEC 60695}10-2:2003

Fire hazar<|! testing — Part 10-2: Abnormal heat — Ball pressure test

IEC 60695

-11-10:2013

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

IEC 60730
Automatic

IEC 60825

-1:2010
electrical controls for household and similar use — Part 1: General requirements

-1:2007

Safety of laser products — Part 1: Equipment classification and requirements

IEC 60884

(all parts)

Plugs and socket-outlets for household and similar purposes
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IEC 60906-

1

IEC system of plugs and socket-outlets for household and similar purposes — Part 1: Plugs and socket-
outlets 16 A 250 V a.c.

IEC 60990:

1999

Methods of measurement of touch current and protective conductor current

IEC 60998-2-1
Connecting devices for low-voltage circuits for household and similar purposes — Part 2-1: Particular

requiremen

ts for connecting devices as separate entities with screw-type clamping units

IEC 60998-
Connecting
requiremen

IEC 60999
Connecting
type clamp|
conductors

IEC 61000-
Electromag
discharge i

IEC 610004
Electromag
frequency,
Amendmen
Amendmen

IEC 61000-
Electromag
transient/bl

IEC 61000-
Electromag
test

IEC 61000-
Electromag

-2
devices for low-voltage circuits for household and similar purposes — Part. 2-2
ts for connecting devices as separate entities with screwless-type clamping tnits

1:1999

devices — Electrical copper conductors — Safety requirements for.screw-type and
ing units — Part 1: General requirements and particular requiréments for clampin
from 0,2 mm? up to 35 mm? (included)

1-2:2008
netic compatibility (EMC) — Part 4-2: Testing and measurement techniques — E
mmunity test

1-3:2006
netic compatibility (EMC) — Part 4-3: Testing“and measurement techniques — Radl:
blectromagnetic field immunity test®
t 1:2007
t2:2010

4-4:2012
netic compatibility (EMC) = Part 4-4: Testing and measurement techniques — Ele
rstimmunity test

4-5:2005

netic compatibility (EMC) — Part 4-5: Testing and measurement techniques — Surg|

1-6:2008
netic.compatibility (EMC) — Part 4-6: Testing and measurement techniques — Ir

Particular

screwless-
g units for

ectrostatic

ited, radio-

ctrical fast

e immunity

nmunity to

conducted

NHictiirbancos induced byv radio-froauoneoyv fiolds
HSHHPAREGOSHHEHGO G-/ Faao-HOgHB ARG HeIES

IEC 61000-4-11:2004
Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement techniques — Voltage dips,
short interruptions and voltage variations immunity tests

IEC 61032:

1997

Protection of persons and equipment by enclosures — Probes for verification

IEC 61056-

1

General purpose lead-acid batteries (valve-regulated types) — Part 1: General requirements, functional
characteristics — Methods of test

IEC 61058-

1:2000
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Switches for appliances — Part 1: General requirements*
Amendment 1:2001
Amendment 2:2007

IEC 61210
Connecting devices — Flat quick-connect terminations for electrical copper conductors — Safety
requirements

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

IEC 6155811
Safety of |power transformers, power supplies, reactors and similar products™< Part |1: General
requirements and tests

IEC 61558{2-4
Safety of transformers, reactors, power supply units and similar productsfor supply voltages up to 1 100 V
— Part 2-: Particular requirements and tests for isolating transfermers and power slpply units
incorporating isolating transformers

IEC 61558}2-6
Safety of transformers, reactors, power supply units and similar products for supply voltages up to 1 100 V
— Part 2-6} Particular requirements and tests for safety.isolating transformers and power Jupply units
incorporating safety isolating transformers

IEC 61558}2-16
Safety of transformers, reactors, power supply:units and similar products for supply voltages up to 1 100 V
— Part 2-16: Particular requirements andstests for switch mode power supply units and trangformers for
switch mode power supply units

IEC 61951}1
Secondary| cells and batteries~containing alkaline or other non-acid electrolytes — Portable sealed
rechargeable single cells — Part 1: Nickel-cadmium

IEC 61951}2
Secondary cells and batteries containing alkaline or other non-acid electrolytes — Portable sealed
rechargeable single cells — Part 2: Nickel-metal hydride

IEC 61960
Secondary cells and batteries containing alkaline or other non-acid electrolytes — Secondary lithium cells
and batteries for portable applications

IEC 61984
Connectors — Safety requirements and tests

IEC 62133
Secondary cells and batteries containing alkaline or other non-acid electrolytes — Safety requirements for
portable sealed secondary cells, and for batteries made from them, for use in portable applications

IEC 62233
Measurement methods for electromagnetic fields of household appliances and similar apparatus with
regard to human exposure
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IEC 62471

Photobiological safety of lamps and lamp systems

IEC/TR 62471-2:2009
Photobiological safety of lamps and lamp systems — Part 2: Guidance on manufacturing requirements
relating to non-laser optical radiation safety

ISO 1463

Metallic and oxide coatings — Measurement of coating thickness — Microscopical method

ISO 2178

Non-magnetic coatings on magnetic substrates — Measurement of coating thickness — Magnetig
ISO 2768-1

General toferances — Part 1: Tolerances for linear and angular dimensions without individua
indications

ISO 3744

Acoustics -} Determination of sound power levels and sound energy levels of noise sources u
pressure — Engineering methods for an essentially free field over a reflecting plane

ISO 3864-2

Graphical symbols — Safety colours and safety signs — Part 2:‘DeSign principles for product safe
ISO 3864-3

Graphical dymbols — Safety colours and safety signs\&\Part 3: Design principles for graphical
use in safety signs

ISO 4871:1996

Acoustics -{ Declaration and verification of hoise emission values of machinery and equipment

ISO 5347 (3l parts)

Methods fo

ISO 5349-1
Mechanica
Part 1: Gen

ISO 5349-2
Mechanica

" the calibration of vibration and shock pick-ups

vibration — Measurement and evaluation of human exposure to handtransmitted
eral requirements

vibration — Measurement and evaluation of human exposure to handtransmitted

method

| tolerance

sing sound

ty labels

ymbols for

vibration —

vibration —

Part 2: Practical guidance for measurement in the workplace

ISO 7000:2

012

Graphical symbols for use on equipment — Index and synopsis

ISO 7010

Graphical symbols — Safety colours and safety signs — Registered safety signs

ISO 7574-4

Acoustics — Statistical methods for determining and verifying stated noise emission values of machinery
and equipment — Part 4: Methods for stated values for batches of machines

ISO 8041
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Human response to vibration — Measuring instrumentation

ISO 9772:2012
Cellular plastics — Determination of horizontal burning characteristics of small specimens subjected to a
small flame

ISO 11201

Acoustics — Noise emitted by machinery and equipment — Determination of emission sound pressure
levels at a work station and at other specified positions in an essentially free field over a reflecting plane
with negligible environmental corrections

ISO 11203
Acoustics - Noise emitted by machinery and equipment — Determination of emission~sound pressure
levels at a work station and at other specified positions from the sound power level

ISO 12100,
Safety of machinery — General principles for design — Risk assessment and riskreduction

ISO 138491
Safety of machinery — Safety-related parts of control systems — Part 15, General principles for dasign

ISO 13850,
Safety of machinery — Emergency stop — Principles for design

ISO/TR 11690-3
Acoustics + Recommended practice for the design offow-noise workplaces containing machingry — Part 3:
Sound propagation and noise prediction in workrooms

ISO 160631
Methods fqr the calibration of vibration and-shock transducers — Part 1: Basic concepts

EN 12096
Mechanicd| vibration — Declaratioh.and verification of vibration emission values

ASTM B 258
Standard 3pecification fer.standard nominal diameters and cross-sectional areas of AWG sikes of solid
round wirep used as¢@léectrical conductors

UL 969
Standard fprmarking and labeling systems

NOTE 1 In the United States of America, the following normative reference applies:

US Code of Federal Regulations (CFR) Title 21 Food and Drugs.

NOTE 2 In Canada, the following normative reference applies:

C.R.C,, c. 1370 Radiation Emitting Devices Regulations

NOTE 3 In Europe (EN 62841-1), the following normative references apply:

CR 1030-1 Hand-arm vibration — Guidelines for vibration hazards reduction — Part 1: Engineering methods by design of machinery
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EN ISO 11688-1, Acoustics — Recommended practice for the design of low-noise machinery and equipment — Part 1: Planning
(ISO/TR 11688-1)

' There exists a consolidated version (Edition 7.2:2011) which includes IEC 60065:2001 and its Amendment 1 (2005) and

Amendment 2

(2010).

2 There exists a consolidated version (Edition 2.2:2013) which includes IEC 60529:1989 and its Amendment 1 (1999) and

Amendment 2

(2013).

3 There exists a consolidated version (Edition 3.2:2010) which includes IEC 61000-4-3:2006 and its Amendment 1 (2007) and

Amendment 2

4 There exist
Amendment 2

5 There exists

2D

Se¢ Annex DVA for additional reference standards that may apply.

3 Terms 3and definitions

For the pur

Where the {erms voltage and current are used, they imply the r.m.s. values, unless otherwise sp

Where in th
use of a tog
to operate §

3.1 ACCES
the test pro

3.2 ACCES

3.3  ADJUS
For manual

3.4 ALL-P

(2010).

(2007).

A consolidated version (Edition 1.1:1999) which includes IEC 61540:1997 and its Amendment 1¢(2001).

V DE Modification: Add the following note to Clause 2:

poses of this document, the following terms and definitions apply.

is standard the expressions "with the aid of a tool", "without the aid of a tool", and "r
I", are used, the word "tool" means:afand tool, for example a screwdriver, which m
screw or other fixing means.

SIBLE PART: conductive part or'surface of insulating materials that can be touched b
be B of IEC 61032:1997

SORY: device thatis attached only to the output mechanism of the tool

TABLE GUARD:'GUARD which is adjustable as a whole or which incorporates adjusta
y ADJUSTABLE GUARDS, the adjustment remains fixed during a particular operation

DLE\DISCONNECTION: disconnection of all supply conductors except the protectiv

(grounding

) . Edition 3.2:2008) which includes IEC 61058-1:2000 and its Amendment 1 (2001) and

ecified.
bquires the

By be used

y means of

ble part(s).

e earthing

conductor by a single initiating action

3.5 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

3.6

BASIC INSULATION: insulation applied to LIVE PARTS to provide protection against electric shock.

Insulation applied to LIVE PARTS not intended to provide electric shock protection is considered to be
insulation for functional purposes, such as magnet wire insulation

3.7 BATTERY: assembly of one or more CELLS intended to provide electrical current to the tool

3.8 cLAsSs | TooL: tool in which protection against electric shock does not rely on basic, double or
REINFORCED INSULATION only, but which includes an additional safety precaution in that conductive
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ACCESSIBLE PARTS are connected to the protective earthing conductor in the fixed wiring of the installation

in such a way that conductive ACCESSIBLE PARTS cannot become live in the event of a failure of the BASIC
INSULATION

Note 1 to entry: Also considered as CLASS | TOOLS are tools with DOUBLE INSULATION and/or REINFORCED INSULATION
throughout, but also having an earthing terminal or earthing contact.

3.9 cLAss I TooL: tool in which protection against electric shock does not rely on BASIC INSULATION only,
but in which additional safety precautions, such as DOUBLE INSULATION or REINFORCED INSULATION, are

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

3.10 CLA

N« III Tﬁf\l

=t | hich tect t elect h k- li | t SAEETY
2 falal |n \AI If‘ hff\ fa¥al If\l’\ QﬁQInC fallaYal "If‘ [«daTaYVal V'D IQQ nn Sl Ipp "]l 2 EXTRA LOW

VOLTAGE, a

3.11  CLAS
INSULATION

3.12 CLA
EXTRA-LOW

generated

3.13 CLE
outer surfd
surfaces o

Note 1 to entf]

3.14 CON
function of

3.15 CRE
the outer
accessible

Note 1 to entf]

3.16 DET
removed i
removal re

Note 1 to entf]

3.17
INSULATION

hd in which voItages hlgher than those of SAFETY EXTRA-LOW VOLTAGES are not gener

S Il CONSTRUCTION: part of a tool for which protection against electric shock relies u
Or REINFORCED INSULATION

BS 1l CONSTRUCTION: part of a tool for which protection against electric_shock relies u
VOLTAGE, and in which voltages higher than those of SAFETY(EXTRA-LOW VOLTAC

ARANCE: shortest distance between two conductive parts, ©r'between a conductive
ce of the enclosure, considered as though metal foil.were pressed into contact with
insulating material, measured through air

y: Examples of CLEARANCES are given in Annex A.

TROL DEVICE: device used by the user, to"adjust and/or regulate an electrical or
the tool

EPAGE DISTANCE: shortest path between two conductive parts, or between a conduct
surface of the enclosure, censidered as though metal foil were pressed into o
surfaces of insulating material, measured along the surface of the insulating materia

y: Examples of CREEPAGE DISTANCES are given in Annex A.

ACHABLE PART: part which can be removed or opened without the aid of a tool, or a p
N accordance,'with the instruction for use, except externally accessible brush cz
uires thedse of a tool

y: A‘non-detachable part is covered by the requirements of 21.22.

ated

bon DOUBLE

jpon SAFETY
ES are not

art and the

accessible

mechanical

ve part and
ontact with
|

art which is
ps, even if

3.18 ELECTRONIC CIRCUIT: circuit incorporating at least one ELECTRONIC COMPONENT

3.19

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

DOUBLE INSULATION: insulation system comprising both BASIC INSULATION and SUPPLEMENTARY

ELECTRONIC COMPONENT: part in which conduction is achieved principally by electrons moving

Note 1 to entry: Examples of ELECTRONIC COMPONENTS are diodes, transistors, triacs and monolithic integrated circuits.
Resistors, capacitors and inductors are not considered ELECTRONIC COMPONENTS.

3.20

forcibly expelled in a manner that could result in injury

EXPLOSION: failure that occurs, when an enclosure opens violently and major components are
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3.21

EXTRA-LOW VOLTAGE: voltage supplied from a source within the tool and, which, when the tool is

supplied at RATED VOLTAGE, does not exceed 50 V between conductors and between conductors and earth

3.22
opened orr

emoved with the use of tools or by destruction of the affixing means

3.23 GUARD: physical barrier, designed as part of the tool, to provide protection

FIXED GUARD: GUARD affixed in such a manner (e.g. by screws, nuts, welding) that it can only be

3.24 HAND-HELD TOOL: tool intended to do mechanical work, with or without provisions for mounting on a
support, and so designed that the motor and the machine form an assembly which can easily be brought

of operation, and which is either held or supported by hand or suspended during op

eration

to the place

Note 1 to entry

3.25 INHE
cycle durati
3.26

of a tool
3.27 LAWN
3.28 LiQu
supply that
3.29 LIVE
neutral con
3.30 MEAN
3.31 MOoM
actuating d
3.32  norn
resetting, o

Note 1 to entry

3.33 NON-
means of a

INTERCONNECTION CORD: external flexible cord provided for electrical cannections betwee

RENT OPERATING CYCLE: repetitive operation of a tool designed in such a way that th
pon cannot be altered by the operator

AND GARDEN MACHINERY: tool for garden maintenance

D SYSTEM: system that employs water or a watéer-based liquid from an external
is used to perform the intended function of the, tool

PART: any conductor or conductive part intended to be energized in NORMAL USE,
Huctor

ENTARY POWER SWITCH: ROWER SWITCH that does not remain in the “on” position
bvice is released

-self-resetting thermal cut-out: THERMAL CUT-OUT which requires a manual op
[ replacement af g part, in order to restore the current

: Manual operation also includes operation of the POWER SWITCH.

ISOLATED SOURCE: voltage source in which the output is not isolated from the mains
SAFETY ISOLATING TRANSFORMER

: HAND-HELD TOOLS include tools provided with a flexible shaft, the motor being either fixed or pertablq.

TIME TO DANGEROUS FAILURE MTTF;: expectation of the mean time to dangerous failufe

b complete

n two parts

or integral

ncluding a

when the

eration for

supply by

3.34 NORMAL OPERATION: conditions under which the tool is operated in NORMAL USE when it is connected
to the power supply

3.35
instructions

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

3.36 POWER SWITCH: device that electrically activates the primary function of the tool in the "on" position
and deactivates the same function of the tool in its "OFF" position

3.37 PROTECTIVE DEVICE: device, the operation of which prevents a hazardous situation under abnormal
operation conditions
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3.38 PROTECTIVE IMPEDANCE: impedance connected between LIVE PARTS and accessible conductive parts,

and of valu

e so that the current is limited to a safe value

3.39 RATED CURRENT: current assigned to the tool by the manufacturer

3.40 RATED FREQUENCY: frequency assigned to the tool by the manufacturer

3.41

its lower and upper limits

3.42 RATEDINPUT: inpn’r inwatts neqignnd tothe toaql hy the manufacturer

RATED FREQUENCY RANGE: frequency range assigned to the tool by the manufacturer, expressed by

3.43 RATH

3.44 RAT
voltage be

3.45 RAT
lower and

ED NO-LOAD SPEED: no-load speed assigned to the tool by the manufacturer

FD VOLTAGE: voltage assigned to the tool by the manufacturer. For three-phase sup
ween phases

ED VOLTAGE RANGE: voltage range assigned to the tools by the manufacturer, expre
ipper limits

ply, it is the

ssed by its

3.46 REINFORCED INSULATION: insulation of LIVE PARTS which grovides a degree of proteciion against

electric shq

Note 1 to en
BASIC INSU

3.47 RES|
way that m

Note 1 to en
(GFCI) or ear

3.48 SAF
the tool to
permitted K

3.49 SAF
between ¢

circuit whig
ISOLATING
DOUBLE INS

ck equivalent to DOUBLE INSULATION

ATION or SUPPLEMENTARY INSULATION.

DUAL CURRENT DEVICE RCD: device intended to detect a diversion of current from 3
ay expose the user to an electric shogk; in such conditions the device opens the circ

ry: Such a device is also known as portable RESIDUAL CURRENT DEVICE (PRCD), ground fault cir
h leakage circuit breaker (ELCB).

ETY CRITICAL FUNCTION SCF: function(s) required by this standard, the loss of which w
function in such a«manner as to expose the user to a risk that is in excess of the
y this standard under abnormal conditions

ETY EXTRA-LOW VOLTAGE: voltage not exceeding a peak value of 42,4 V between con
bnductors‘and earth, the no-load voltage not exceeding a peak value of 50 V, in

h has-galvanic separation from the supplying electric power system by such means
FTRANSFORMER or a converter with separate windings, the insulation of which co

ry: Examples of REINFORCED INSULATION are a single\layer or several layers which cannot be tested singly as

circuit in a
it

Cuit interrupter

ould cause
risk that is

Huctors and
an electric

NS @ SAFETY
mplies with

ULATION or REINFORCED INSULATION requirements

3.50 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

3.51 SELF-RESETTING THERMAL CUT-OUT: THERMAL CUT-OUT which automatically restores the current after
the relevant part of the tool has cooled down to a given value

3.52 SUPPLEMENTARY INSULATION: independent insulation applied in addition to the BASIC INSULATION, in
order to provide protection against electric shock in the event of a failure of the BASIC INSULATION

3.53 suPPLY CORD: flexible cord, for supply purposes, which is fixed to the tool
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3.54 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

Note 1 to entry: This does not reverse this operation of opening or closing a circuit during the NORMAL OPERATION of the tool.

3.55 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, the setting of which cannot be altered
by the user

3.56 THERMAL LINK: THERMAL CUT-OUT which operates only once, and then requires partial or complete
replacement

3.57 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 limis by automatically opening and closing a circuit

3.58 TRANSPORTABLE TOOL: tool that has the following characteristics:

a) intended to be taken to various designated working areas:._The tool performs wprk on the
material that is either brought to the tool, the tool is mounted to'the workpiece or the tog¢l is placed
in proximity of the workpiece;

b) iptended to be moved by one or two people,.with or without simple devices to facilitate
transportation, e.g. handles, wheels and the like;

c) used in a stationary position set up on . a’bench, table, floor or incorporating a ¢evice that
perfprms the function of a bench or table, with“or without fixing, e.g. fast clamping deviges, bolting
and|the like, or mounted to the workpiece;

d) used under the control of an operdtor;
e) elther the workpiece or the t0oVis fed or introduced manually;
f) ngt intended for continuous production or production line use;

g) ifimains operated; supplied with a flexible SUPPLY CORD and plug

3.59 TYPH X ATTACHMENT: method of ATTACHMENT of the SUPPLY CORD specified by the manufacturer so
that it can dasily be replaced

3.60 TYPH <Y ATTACHMENT: method of ATTACHMENT of the SUPPLY CORD such that any replacement is
intended to be madmﬁmﬁmﬁy ufacturer, | i gl uatifi

3.61 TYPE Z ATTACHMENT: method of ATTACHMENT of the SUPPLY CORD so that it cannot be replaced without
breaking or destroying the tool

3.62 USER MAINTENANCE: maintenance operation(s) which are intended to be carried out by the user in
accordance with the instruction manual

3.63 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 with RATED
INPUT Or RATED CURRENT
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4 General requirements

Tools shall be so constructed that they operate safely so as to cause no danger to persons or
surroundings.

Tools that have clearly separate modes of operation shall comply separately with the requirements
applicable to each specific mode of operation.

Multifunction tools shall comply separately with the applicable part of IEC 62841-2, IEC 62841-3 or IEC
62841-4 and shall take into account any other hazards due to the combination of functions.

NOTE In Eurgpe (EN 62841-1), the above paragraph is not applicable.

Compliance is checked by fulfilling the relevant requirements and carrying out the relevant tests of this
standard.

5 General conditions for the tests

5.1 Testg according to this standard are type tests. General test cohditions in Clause 5 apply unless
otherwise $pecified in this standard.

NOTE Annex|F shows an example of routine tests.

5.2 The tests are made on separate samples. However, at.the manufacturer's discretion, fewer samples
may be usgd.

The cumulgtive stress resulting from successive tests on ELECTRONIC CIRCUITS is to be avoided. It may be
necessary|to replace components or to use additional samples.

If several tgsts are conducted on a single sample, then the results shall not be affected by previpus tests.

5.3 Ifitig evident from the consttugtion of the tool that a particular test is not applicable, th¢ test is not
made.

5.4 The tests are carried out with the tool, and/or any movable part of it, placed in the most uhfavourable
position that may occur in, NORMAL USE.

5.5 Toold provided'with controls or switching devices are tested with these controls or devicgs adjusted

to their mqgst unfavourable settings, if the setting can be altered by the user. Electronic spe¢d CONTROL
DEVICES arp-setfor the highest speed.

If the adjusting means of the control is accessible without the aid of a tool, 5.5 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, 5.5 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 at an ambient temperature of (20 £5) °C.

If the temperature attained by any part is limited by a temperature sensitive device, the ambient
temperature is, in case of doubt, maintained at (23 £2) °C.

5.7 The test conditions related to frequency and voltage are specified in 5.7.1 to 5.7.3.
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5.7.1 Tools for a.c. only are tested with a.c. at RATED FREQUENCY, if marked, and those for a.c./d.c. are
tested with the most unfavourable supply.

Tools for a.c. which are not marked with RATED FREQUENCY, or marked with a RATED FREQUENCY RANGE of
50 Hz to 60 Hz or with 50/60 Hz, are tested with either 50 Hz or 60 Hz, whichever is the most
unfavourable, unless the tool employs only series motors, in which case either frequency may be used.

5.7.2 Tools having more than one RATED VOLTAGE or having a RATED VOLTAGE RANGE are tested at the
highest voltage.

5.7.3 For tests that require _a value for RATED CURRENT and with tools where there is no_marked RATED

CURRENT, tH

e value of the RATED CURRENT is substituted by the current measured when the toel

s operated

at RATED INRUT at the lowest RATED VOLTAGE or the lower value of the RATED VOLTAGE RANGE.

5.8 Wheh alternative heating elements or ATTACHMENTS are made available "for the ftool by its
manufacturer, the tool is tested with those heating elements or ATTACHMENTS “which givg the most
unfavourabje results.

5.9 Tools jare tested with the specified flexible SUPPLY CORD connected to.the tool.

5.10 [IfcLASS I TOOLS have ACCESSIBLE PARTS which are not connected to an earthing terminal jor earthing
contact, angd are not separated from LIVE PARTS by an intermegdiate metal part which is connegcted to an
earthing teyminal or earthing contact, such parts are checked for compliance with the appropriate
requirements specified for CLASS Il CONSTRUCTION.

5.11 If CLASS I TOOLS or CLASS Il TOOLS have parts operating at SAFETY EXTRA-LOW VOLTAGE, sugh parts are
checked fof compliance with the appropriate requirements specified for CLASS Iil TOOLS.

5.12 When testing ELECTRONIC CIRCUITS, the~supply is to be free from those perturbations frgm external

sources tha

513 If, in
element is
running, th
Heating ele

5.14 For 4
62841-2, IH
IEC 628414

t can influence the results of the tests.

NORMAL USE, a heatingcelement, if any, cannot be operated unless the motor is ri
tested with the motor running. If the heating element can be operated without|
b element is tested-with or without the motor running, whichever is the more un
iments incorporatedin the tool are connected to a separate supply unless otherwise

TTACHMENTS performing a function which is within the scope of one of the relevant g
EC 628471+3 or IEC 62841-4, the tests are made in accordance with that part of IE
3 or IEC 6284 1-4.

inning, the
the motor

favourable.

specified.

arts of IEC
C 62841-2,

515 Ifat

H rs N Liaal £l flo o ol £/ N H H L 4 il alalids L s
UrTquT 1o TU VT aUpPnIiCU, e TIiietrrou-urioauiiTy 1S LITUSTTT SU asS TU avUrd auyuitivriar str

sses, such

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

If a brake is used for applying a load, it must be applied gradually to assure that the starting current does
not affect the test. Modification of output means for purpose of loading is permitted for the connection to a
brake.

5.16 Tools intended to be operated at SAFETY EXTRA-LOW VOLTAGE are tested using a supply transformer
intended to be used with the tool.

5.17 If a requirement is based upon the mass of the tool, the mass shall be determined without SUPPLY
CORD, if any, and without tool bits or ACCESSORIES, but with all equipment and ATTACHMENTS needed for
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NORMAL USE. Details of the required ACCESSORIES, equipment and ATTACHMENTS are given in the relevant
part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.

If the tool is supplied with more than one ACCESSORY, equipment or ATTACHMENT, the heaviest configuration
shall be used to determine the mass.

5.18 If linear and angular dimensions are specified without a tolerance, ISO 2768-1, class "c" is
applicable.

5.19 All electrical measurements shall be made with a maximum measurement error of 5%.

Instruments for measuring voltage shall have an input resistance of at least 1 MQ with a maxinmjum parallel
capacitange of 150 pF.

5.20 Thermal equilibrium is considered achieved when the total deviation oOf three |successive
temperatune rise readings, taken at 3 min intervals, does not exceed 4 K. \Eor inductionf motors, a
measuremient time of 1 h is considered sufficient.

For motord, thermal equilibrium may be evaluated by measuring the temperature of the stator laminations.
6 Radiat|on, toxicity and similar hazards
6.1 Tools|shall not emit harmful radiation, or present a toxic of similar hazard.

Compliance is checked by the test, given in the relevantpart of IEC 62841-2, IEC 62841-3 or IEC 62841-4,
where necgssary.

NOTE Previgus studies have shown that the level of elegtromagnetic fields (EMF) emitted by power tools and garden machinery,
measured in fccordance with IEC 62233, is far below the-applicable limits, provided the sole significant source of EMF is the motor,
which is typi¢ally a universal, DC (with or withoutsbrushes), induction or solenoid motor. Therefore, a general mgasurement in
accordance with IEC 62233 was regarded as not ngcessary.

6.2 If theltool is fitted with a laser to/indicate a cutting line or the like, the laser class shall be 2M or lower,
according {o IEC 60825-1:2007¢

In addition| the tool shall beymarked with the symbol(s) as required by IEC 60825-1:2007 for {he relevant
laser class

Compliancg is checKed by inspection.

6.3 If a toalds fitted with non-coherent Iighf saurces_users of tools shall be cautioned as to the risk of
potential photo-biological harm, if such harm exists.

Depending on the type of light source, the requirements of 6.3.1, 6.3.2 or 6.3.3 apply.

6.3.1 Visible light indicators (pilot lamps) and Infrared sources used for signalling and communication are
considered to have no risk of photo-biological harm and require no marking.

Compliance is checked by inspection.

6.3.2 Tools emitting visible light from electroluminescent, incandescent or LED sources are considered to
be for short term, non-general light services use where exposure is both incidental and intermittent.

Tools emitting light from these sources shall be marked with one of the following:
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—"CAUTION Do not stare at operating lamp", or

mbol IEC 60417-6041(2010-08).

The marking may be omitted, if it can be demonstrated that the emitted light presents no reasonable risk of

harm.

The emitted light is considered to present no reasonable risk or harm, if either

— the light emission at a distance of 200 mm along any direction of the tool is below 500 Lux; or

nnnnnnnnnnnnn

—th

—th
met

—th
Compliancy

6.3.3 For
the method

Compliancy

Lanainanaa Loy amicciopialaca than 10 ANON
T LI AV vAvAv )

hi alicakht: o
o At cC gt TS SToOT T 1S 1o SS ot TCTgTIG Ot

nods of IEC 62471; or
b tool itself is evaluated by the methods of IEC 62471 and found to be in'Risk Group
P is checked by measurement and by the methods specified in IEG62471.

ight derived by sources other than those mentioned in 6.3¢2,'the product shall be e
5 of IEC 62471 and the markings shall be guided by 5.4.0flIEC/TR 62471-2:2009.

 js checked by inspection and by the methods spetified in IEC 62471.

7 Classification

7.1 Tools

CLASS|, CLA
Compliancy

7.2 Tools
IEC 60529:
62841-2, |B

Compliancg

shall be of one of the following classes with respect to protection against electric sho

SS Il, CLASS III.
 is checked by inspection and*by the relevant tests.

shall have the appropriate degree of protection against harmful ingress of water a
P013. If a degree-ather than IPXO0 is required this shall be specified in the relevant
C 62841-3 or IEC-62841-4.

P is checkéd-by inspection and by the relevant tests.

8 MarkinT andinstructions

b light source (if not focused by external optics) is in Risk Group 1 or lower evaluated by the

 or lower.

aluated by

ccording to
part of IEC

8.1

Tools shall be marked with rating information as follows:

— RATED VOLTAGE (S) or RATED VOLTAGE RANGE, in volts. Tools for star-delta connection shall be
clearly marked with the two RATED VOLTAGES (for example 230 A/ 400 Y). A tool that complies with
this standard for a voltage range, may also be marked with any single voltage or smaller voltage
range within that range;

— symbol for nature of supply, unless the RATED FREQUENCY (IES) or RATED FREQUENCY RANGE 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 RATED CURRENT to be
marked on the tool is the total maximum input or current that can be drawn from external circuit at
the same time. If a tool has alternative components which can be selected by a CONTROL DEVICE,
the RATED INPUT or RATED CURRENT is that corresponding to the highest loading possible;
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— symbol for CLASS Il CONSTRUCTION, for CLASS Il TOOLS only;

— IP number according to degree of protection against ingress of water other than IPXO0. If the first
numeral for the IP numbering is omitted, the omitted numeral shall be replaced by the letter X, for
example IPX5.

Compliance is checked by inspection.

8.1.1 Tools having a range of rated values such as for voltage and frequency and which can be operated
without adjustment throughout the range shall be marked with the lower and upper limits of the range

separated

by a hyphen.

Example:

115-230 V:

Tools having different rated values and which have to be adjusted for use of a particular value

or installer
also applic

Examples:
115/230 V:

230/400 V
operation 3

Compliang

8.1.2 Fof
one RATED

The upper

between in
RATED VOLT
RATED INPU

Complianc

8.2 Tools

The tool is suitable for any value within the marked range.

shall be marked with the different values separated by an oblique!stroke. This red
Bble to tools with provision for connection to both singlephase and multi-phase supp

The tool is only suitable for the marked values.

. The tool is only suitable for the voltages*values indicated, 230 V being for 5
nd 400 V for three-phase operation.

e is checked by inspection.

tools marked with more than ene RATED VOLTAGE, a RATED VOLTAGE RANGE or with
VOLTAGE RANGE, the RATED INPUT for each of these voltages shall be marked.

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

[AGE RANGE does hot ‘exceed 20 % of the mean value of the range, in which case the
T may be related {o the mean value of the range.

e is checked by inspection.

shall be marked with a safety warning in one of the following versions:

by the user
uirement is
ies.

inglephase

more than

the relation

put and voltage appears distinctly, unless the difference between the upper and lowegr limits of a

marking for

- ﬂ WARNING - To reduce the risk of injury, user must read instruction manual”, or

— symbol M002 of ISO 7010, or

— the appropriate symbol stated in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.

If used, the word "WARNING" shall be in capital letters not less than 2,4 mm high and shall not be
separated from either the cautionary statement or the symbol ISO 7000-0434A or ISO 7000-0434B (2004-

01).

If used, the statement shall be verbatim except the term "operator's manual" or "user guide" may be used
for the term "instruction manual".
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If additional symbols are used, they shall be in accordance with ISO 7010 or be designed in accordance
with ISO 3864-2 or ISO 3864-3.

Cautionary statements having the same signal word such as m WARNING" may be combined into one
paragraph under one signal word. The order of statements shall be markings required by IEC 62841-1,
markings required by the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4 and then any optional

markings.

Compliance is checked by inspection and by measurement.

Fo
En
in

8.3 Tools

— th
reprn
codé

—ddg
desi
sym
"pla

NOTE 1 An eX

—ds
allo
lette

NOTE 2 The t
—th

—fo
eacl

_"s

tools sold in Canada, safety warnings marked on the product shall be wri
lish and French. For tools sold
ructions/warnings marked on the product shall be written in English.

Shall be marked with additional information as follows:

e business name and address of the manufacturer and, where applicable, his
bsentative. Any address shall be sufficient to ensure contact. Country or state, city
b (if any) are deemed sufficient for this purpose;

signation of the tool,
gnation of the tool may be achieved by a codé-that is any combination of letters, T

ner" etc. in the instructions supplied with,the tool;

lample of such code is "A123-B".

signation of series or type,
ving the technical identification of the product. This may be achieved by a com
rs and/or numbers and may be combined with the designation of tool;

erm "designation\of series or type" is also known as model number.

b year of manufacture and a date code identifying at least the month of manufacture;

&
in the United States of Ameri

n in both
safety

authorised
and postal

umbers or

bols, providing that this code is explained‘by giving the explicit designation such as "drill",

bination of

25 kg" if the mass of the tool is over 25 kg.

If additional markings are used, they shall not give rise to misunderstanding.

Compliance is checked by inspection.

8.4 Markings specified in 8.1 to 8.3 shall not be on a DETACHABLE PART of the tool.

¢ end user,

Markings specified in 8.2 and 8.3 shall be clearly discernible from the outside of the tool. For markings

other than symbols, this may be achieved by the use of a fold-over label on power cords of tools with TYPE
Y ATTACHMENT or TYPE Z ATTACHMENT. Other markings on the tool may be visible after removal of a cover, if

necessary.
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Indications for switches and controls shall be placed on or in the vicinity of these components; they shall
not be placed on parts which can be repositioned, or positioned in such a way that the marking is
misleading.

Compliance is checked by inspection.

8.5 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 cofisidered 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 connecj the supply
conductorg. It shall not be on a label loosely attached to the tool.

Compliancg is checked by inspection.

8.6 For upits the following shall be used:

Vo volts
A amperes
AR ampere-hours
Hz | hertz

W o watts

KW . kilowatts
Fo, farads

ME L, microfarads
T PP UPPP TP litres

Lo T gfams

K Jeee kilograms
bar|.....cccoooeeiieiANL bars
Pal.ooo pascals
BB hours

MM e e e minutes
Seecdii seconds

01 P SRR no-load speed

Ldminor miA=t revolutions or reciprocations per minute (rpm)
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For symbols the following shall be used:
o ordC. s [symbol IEC 60417-5031 (2002-10)] direct current
f\/ OFA.C. v [symbol IEC 60417-5032 (2002-10)] alternating current
3 ,\_/ .................................... three-phase alternating current
SN .................................... three-phase alternating current with neutral
——F—a rated current of the appropriate fuse-link in amperes
X
e e — time-lag miniature fuse-link where X is th
s‘;/nrﬁbsﬁfgslmz :;?e/ljzsuerrel:t g1aer;et:terlisstic,eas
given in IEC 60127
@ .................................... [symbol IEC 60417-5019 (2006-08)] protective earth
@ [symbol IEC 60417-5172 (2003-02)] class Il tool
IPXX IP symbol
A .................................... [symbol ISO 7000-0434A or ISO 7000-0434B (2004-01)]
caution
@ .................................... [symbol M002 of ISO 7010] read the instructions
6_ .................................... [symbol [EC 60417-5012 (2002-10)] lamp
’ (S NOTE The rated wattage of the lamp may be indicated in association with this
' symbol
.................................... [symbol IEC 60417-6041 (2010-08)]
visible radiation, instructional safeguard
T diameter
Li-lon lithium-ion battery:
NiCd nickel-cadmiurmbattery
NiIMH s nickel-metalhydride battery
su1795
If additiongdl symbols are used, they shall not give rise to misunderstanding and be explained in the
instructions|.
When othef units are used, the unitstand their symbols shall be those of the international standardized
system.
Compliancg is checked by jinspection.
8.7 Tools|to be cannected to more than two supply conductors shall be provided with a ponnection
diagram, fided to thietool, unless the terminals are clearly identified.
The earthing.canductor is not considered to be a supply conductor. For tools for star-delta conrjection, the
wiring diagranshattshow how the windings are to be connected:

Compliance is checked by inspection.

8.8 Except for TYPE Z ATTACHMENT, 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 IEC 60417-5019 (2006-08).

These indications shall not be placed on screws, removable washers or other parts which might be
removed when conductors are being connected.

Compliance is checked by inspection.
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8.9 Switches which may give rise to a hazard when operated shall be marked or so placed as to indicate
clearly which part of the tool they control.

Compliance is checked by inspection.

8.10 The "off" position of a multi-stable POWER SWITCH shall be indicated; the indication shall be the figure
O, as given by symbol IEC 60417-5008 (2002-10). A MOMENTARY POWER SWITCH which can be locked in
the "on" position is not considered as a multi-stable switch.

Push-buttons used only for the "off" function shall be indicated by marking the button/position with the
figure O and the colour of the button shall be red or black.

The figure [O shall not be used for any other indication.

NOTE The fidure O can, for example, also be used on a digital programming keyboard.

For TRANSPORTABLE TOOLS, a POWER SWITCH actuator or its cover shall not have_a colour in a gombination
of yellow aphd red as specified for an emergency stop in accordance with ISO(13850.

When a flgp/cover is provided and covers only the start button, the ‘colour of the flap/cover shall not be
black, red ¢r yellow.

When a flap/cover is provided and covers the stop button, such flap/cover shall be red or black.
Compliancg is checked by inspection.

8.11 CON[TROL DEVICES intended to be adjusted.during operation, shall be provided with an irndication for
the directign of adjustment to increase or to decrease the value of the characteristic being adjusted. An
indication ¢f + and — is considered to be sufficient for this requirement.

The requirement does not apply to .GONTROL DEVICES provided with an adjusting means, if ifs fully "on"
position is ppposite to its "off" position.

If figures afe used for indicating the different positions, the "off" position shall be indicated by {he figure O
and the other positions shall,be indicated by figures reflecting the greater output, input, speed, étc.

The indicafion for the“different positions of the operating means of a CONTROL DEVICE shall b¢ placed on
the device ftself, eradjacent to the operating means.

Compliancg‘is’checked by inspection.

8.12 Markings required by the standard shall be 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 with normal vision from a distance of (500 + 50) 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 the tests of 8.12, the marking shall be easily legible, it shall not be easily possible to remove
markings.
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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 shall be a reagent grade hexane with a minimum of 85 % as n-

hexane.

NOTE The designation "n-hexane" is the chemical nomenclature for a "normal" or straight chain hydrocarbon. An example of this

petroleum spiri

it is also known as a certified ACS (American Chemical Society) reagent grade hexane (CAS #110-54-3).

If the marking has an adhesive backing, the adhesive backing shall be durable.

Compliancy
exposure t
following te|

—TH
min
min
- S
con

leas
903

— TH
con

72 1.

After these
steel blade
signs of cuf

8.1
of

In (
0.1

8.13 Ifco

b.

b /s checked by either meeting the requirements of UL 969 under the conditions) of
b oil, humidity and water, and appropriate for the surface to which it is applied,
StS.

ree labels applied to the tools or a panel of the test surface material are‘placed in ar
imum of 24 h with the oven is maintained at a temperature of (120°22) °C, or alterne
imum of 200 h at the temperature that the label is exposed to during the test of Claus

x additional labels applied to the tool or a panel of the tést Surface material are |
rolled atmosphere maintained at 21 °C to 30 °C with a relative humidity of minimum

oil at a temperature of 21 °C to 30 °C for 48 h.

ree additional labels applied to the tool or a panel of the test surface material are
rolled atmosphere maintained at 21 °C to,30) °C with a relative humidity of minimu

conditionings, it shall not be easy~to'remove the label by scraping across the labe
of 0,8 mm thickness and any cenvenient width, held at right angles, and the label sh

ing.

PDV D2 Modification:.Add the following after the first sentence of the seventh |
Clause 8.12:

Canada, the requirements of UL 969 are replaced with the requirements of CSA

mpliance with this standard depends upon the operation of a replaceable THERMAL L

occasional
or by the

oven for a
tively for a
e 12.

blaced in a
45 % for at

t 24 h. After this conditioning, immerse three labelsin\water and the other three labels in IRM

blaced in a
m 45 % for

with a flat
all show no

paragraph

C22.2 No.

INK or fuse-

link, the ref

1N 1 £ 1l U N Ll ball kL | ol +h [H |
CITCTTIUC TIUTTTVCT UT UUTICT TT1CAalto 17Ul Iuclllllyllly UHIC TN ol'idil VO TTIATANCU UTT UTC TITTN, U

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.

8.14  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. An explanation of the
symbols required by this standard and used on the tool 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.
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NOTE In Europe (EN 62841-1), the following additional requirement applies:

The words "Original instructions" shall appear on the language version (s) verified by the manufacturer or his authorised
representative. Where no "Original instructions" exist in the official language (s) of the country where the tool is to be used, a
translation into that/those language (s) shall be provided by the manufacturer or his authorised representative or by the person
bringing the tool into the language area in question. The translations shall bear the words "Translation of the original instructions”,
and they shall be accompanied by a copy of the "Original instructions".

They shall be legible and contrast with the background.

They shall include the business name and address of the manufacturer and, where applicable, his
authorised representative. Any address shall be sufficient to ensure contact. Country or state, city and
postal codg (if any) are deemed sufficient for this purpose.

They shallfinclude the designation of the tool and series or type as required by 8.3, inclading description of
machine sdich as "drill", "planer" etc.
8.14DV D1 Modification: Add the following to Clause 8.14:

written in
nstruction

Far tools sold in Canada, instruction manuals and safety iinstructions shall be
b%h English and French. For tools sold in the United ‘States of America,
manuals and safety instructions shall be written in English.

8.14.1 e subjects of safety instructions are the "Gengral Power Tool Safety Warnings" of Part 1 as

given in 8.14.1.1, the specific tool safety warnings of the rélevant part of IEC 62841-2, IEC 628
62841-4 apd any additional safety warning statemients deemed necessary by the manufg
"General Power Tool Safety Warnings" and the:specific tool safety warnings, if in Englis
verbatim ahd in any other official language to be’equivalent. The numbering of the safety inst

11-3 or IEC
cturer. The
h, shall be
ructions, as

given beloy, is not mandatory and may be omitted or replaced by other sorting means such as pullets. The

"General Hower Tool Safety Warnings" may-be separate from the instruction manual.

"power tool" or "tool" is(not appropriate for LAWN AND GARDEN MACHINERY, for these products an

term such as "machine" may be used.

The term v
countries.

erbatim means'word-for-word but permits the differences in spelling between Engligh-speaking

Format of context of

clauses as

all safety) warnings must differentiate, by font, highlighting or similar means, the
illustrated below.

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

8.14.1.1 General power tool safety warnings

m WARNING Read all safety warnings, instructions, illustrations and specifications provided with
this power tool. Failure to follow all instructions listed below may result in electric shock, fire and/or
serious injury.

Save all warnings and instructions for future reference.

The term "power tool" in the warnings refers to your mains-operated (corded) power tool or BATTERY-
operated (cordless) power tool.
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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 wlay. Do not

ersonal safety

use any adapter plugs with earthed (grounded) power tools. Unmedified
matching outlets will reduce risk of electric shock.

b) Avoid body contact with earthed or grounded surfaces, such as pipes,
ranges and refrigerators. There is an increased risk of electric shock if yo
earthed or grounded.

c) Do not expose power tools to rain or wet conditions: Water entering a pov
increase the risk of electric shock.

d) Do not abuse the cord. Never use the cord for carrying, pulling or unplt
power tool. Keep cord away from heat, oil,'sharp edges or moving parts. D)
entangled cords increase the risk of electrie:shock.

e) When operating a power tool outdoors, use an extension cord suitable f¢
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 RESIDUA
DEVICE (RCD) protected supply. Use of an RCD reduces the risk of electric shock|

NOTE The term "RESIDUALEGURRENT DEVICE (RCD)" may be replaced by the term "groun
interrupter (GFCI)"or "earth leakage circuit breaker (ELCB)".

a) Stay alerty/ watch what you are doing and use common sense when o

plugs and

radiators,
ur body is

ver tool will

gging the
lamaged or

br outdoor

L CURRENT

H fault circuit

perating a

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

drugs,<alcohol or medication. A moment of inattention while operating powef tools may
resultin serious personal injury.
p) Use personal protective equipment. Always wear eye protection. | Protective

equipment such as a dust mask, non-skid safety shoes, hard hat or hearing protection used
for appropriate conditions will reduce personal injuries.

c) Prevent unintentional starting. Ensure the switch is in the off-position before
connecting to power source and/or BATTERY pack, picking up or carrying the tool.
Carrying power tools with your finger on the switch or energising power tools that have the
switch on invites accidents.

d) Remove any adjusting key or wrench before turning the power tool on. A wrench or
a key left attached to a rotating part of the power tool may result in personal injury.

e) Do not overreach. Keep proper footing and balance at all times. This enables better
control of the power tool in unexpected situations.
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f) Dress properly. Do not wear loose clothing or jewellery. Keep your hair and
clothing 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.

h) Do not let familiarity gained from frequent use of tools allow you to become
complacent and ignore tool safety principles. A careless action can cause severe injury
within a fraction of a second.

4) Rower tool use and care

a) Do not force the power tool. Use the correct power tool for your)appli¢ation. The
correct power tool will do the job better and safer at the rate for which if\was designed.

b) Do not use the power tool if the switch does not turn it on.and off. Any
that cannot be controlled with the switch is dangerous and must be repaired.

power tool

c) Disconnect the plug from the power source and/orremove the BATTERY pack, if
detachable, 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 {ool. Power
tools are dangerous in the hands of unfraihed users.

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

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

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

binding of
the power
y accidents

harp cutting

with these

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

performed. Use of the power tool for operations different from those intended
in achgzardous situation.

h)'Keep handles and grasping surfaces dry, clean and free from oil a

could result

hd grease.
p/ of the tool

Slippery handles and grasping surfaces do not allow for safe handling and contrq

in unexpected situations.

5) Service

a) Have your power tool serviced by a qualified repair person using only identical
replacement parts. This will ensure that the safety of the power tool is maintained.

8.14.1.2 The order of the safety warnings shall be in accordance with either item A) or B) and in
accordance with item C):

A) The IEC 62841-1 warnings are followed by the relevant part of IEC 62841-2, IEC 62841-3 or IEC
62841-4 warnings. The order of the warnings within IEC 62841-1 and the IEC 62841-2, IEC 62841-
3 or IEC 62841-4 warnings shall remain as given above and in the relevant part of IEC 62841-2,
IEC 62841-3 or IEC 62841-4.


https://ulnorm.com/api/?name=UL 62841-1 2020.pdf

42

CAN/CSA-C22.2 No. 62841-1-15 ¢ UL 62841-1 AUGUST 21, 2020

B) The IEC 62841-1 and the IEC 62841-2, IEC 62841-3 or IEC 62841-4 warnings may
into the sections defined by the numbered subtitles and the associated warnings

be divided
below the

numbered subtitle. The order of warnings within each section shall remain as given above and in

the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.

When warnings are presented in this manner, the title of the IEC 62841-1 "General Power Tool

Safety Warnings" shall be omitted and the 1st sentence of the warnings in 8.14.1.1 and

8.14.1.3, if

applicable, shall be modified as follows:

ﬂ WARNING Read all safety warnings designated by them symbol and all instructions.

instruction

Thesections of thae safotv warninas shall hg nrasantad in thae ralatad tonicof the
< 4 =) P N < P N

manual.

Thelinstruction manual section titles for IEC 62841-1 warnings shall have a format;

ﬂ General Power Tool Safety Warnings — [Section subtitle]

Example:

PN General Power Tool Safety Warnings — Personal Safety

Thelinstruction manual section titles for IEC 62841-2, IEC{62841-3 or IEC 62841-4 warnings shall

a format:

ircular Saw Safety Warnings — Cufting Procedures

If pgrticular IEC 62841-2, IEC 62844-3 or IEC 62841-4 warnings do not have a number|
ther] all warnings required by the:particular IEC 62841-2, IEC 62841-3 or IEC 62841
pregented in the given order-and the formatting rule above shall be followed without th
subtitle].

C) Any additional warhings deemed necessary by the manufacturer, shall not be insg
any [of the IEC 62841471 or IEC 62841-2, IEC 62841-3 or IEC 62841-4 warnings. They m4
appended to the section(s) of the IEC 62841-1 or IEC 62841-2, or IEC 62841-3 or IEC
accordance with'the topic of the safety warnings or located in any other part of the
marjual.

ed subtitle,
-4 shall be
e [Section

rted within
y be either
62841-4 in
instruction

8.14.1.3 If the safety instructions are separate from the instruction manual, then the followin
shall be included in the instruction manual. These warnings, if in English, shall be verbatim and in any
other official language to be equivalent.

warnings

N WARNING Read all safety warnings, instructions, illustrations and specifications
provided with this power tool. Failure to follow all instructions listed below may result in electric

shock, fire and/or serious injury.

Save all warnings and instructions for future reference.

8.14.2 The instruction manual shall be provided with the following, if appropriate.

a) Instructions for putting into use
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1) Setting-up or fixing power tools in a stable position as appropriate for power tools which
can be mounted on a support or fixed to a bench or the floor;

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

4) For tools adjustable to different RATED VOLTAGES: instructions, illustrations, or both for
changing the voltage. The terminal identification shall be provided if the motor connection
has to be altered to operate at a voltage other than that for which it was connected when
shipped from the factory;

b) ¢

5) lllustrated description of functions;
6) Limitations on ambient conditions;
7) Fitting and adjusting of GUARDS required by 19.1;

8) Information about disassembly and reassembly if applicablé-for transportdtion and/or
use.

Dperating instructions
1) Setting and testing;
2) Tool changing;
3) Clamping of the workpiece;
4) Limits on size of workpiece and type-of material;
5) General instructions for use;
6) Identification of handle(s) and grasping surface(s) required by 19.4;

7) For tools with electronic speed or load regulators which do not immediatelyf restart the
tool after a stalling:'a warning that the tool will restart automatically if stalled;

8) For TRANSRORTABLE TOOLS only: instruction on lifting and transportation.
laintenancesand servicing instructions

1) USER MAINTENANCE, such as cleaning, sharpening, lubricating, servicing and/or replacing
of parts;

Z) Servicing by manufacturer or agent, list of addresses,
3) List of user-replaceable parts and instruction how to replace them;
4) Special tools which may be required;

5) For power tools with TYPE X ATTACHMENT: instruction that, if the supPPLY CORD of this power
tool is damaged, it must be replaced by a specially prepared SUPPLY CORD available through
the service organization;

6) For power tools with TYPE Y ATTACHMENT: instruction that, 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;
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7) For power tools with TYPE z ATTACHMENT: information that 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 14.3 in order to

— avoid the tool being affected by the 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 never to use the tool without the RCD provided.with the tool;

— 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 never|to use the
tool without the transformer delivered with the{tool or of the type as specifigd in these
instructions;

4) Instruction that replacement of the plug-or the sUPPLY CORD shall always be cafried out by
the manufacturer of the tool or his service organization;

5) Instruction to keep liquid clear of the parts of the tool and away from pergons in the
working area.

NOTE In Europe (EN 62841-1), the following additional requirements apply:

Emissions
1) Thie noise emission, measured in accordance with |.2, as follows:

— A-weighted, sound pressure level Ly, and its uncertainty K, where L, exceeds 70 dB(A). Where L, does not
exceed 70-dB(A), this fact shall be indicated;

— A=weighted sound power level Ly, and its uncertainty Ky, where the A-weighted sound presgure level L
exceeds 80 dB(A);

— peak C-weighted instantaneous sound pressure value Lycpear, Where this exceeds 63 Pa (130 dB in relation to 20
uPa).

2) Recommendation for the operator to wear hearing protection.

3) The vibration total value and its uncertainty measured in accordance with |.3.

When the vibration total value does not exceed 2,5 m/s?, this shall be stated.

When the vibration total value exceeds 2,5 m/s?, its value shall be given in the instructions.
4) The following information:

— that the declared vibration total value has been measured in accordance with a standard test method and may be
used for comparing one tool with another;

— that the declared vibration total value may also be used in a preliminary assessment of exposure.
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5) A warning:

— that the vibration emission during actual use of the power tool can differ from the declared total value depending
on the ways in which the tool is used; and

— of the need to identify safety measures to protect the operator that are based on an estimation of exposure in the
actual conditions of use (taking account of all parts of the operating cycle such as the times when the tool is
switched off and when it is running idle in addition to the trigger time).

8.14.3 If information about the mass or weight of the tool is provided, it shall be the mass specified in
5.17.

Compliance-+s-ehecked-by-inspecton-
9 Protection against access to LIVE PARTS

9.1 Toolg shall be so constructed and enclosed that there is adequate protection agains{ accidental

contact with LIVE PARTS. The requirement applies for all positions of the teol;* even after [removal of
DETACHABLE PARTS and soft materials (elastomers), such as soft grip coverings:

Compliancg is checked by inspection, and by the tests of 9.2 to 9.4, as applicable.

9.2 An AQCESSIBLE PART is not considered to be live if:
— tHe part is supplied with SAFETY EXTRA-LOW VOLTAGE
or

— the part is separated from LIVE PARTS by PROTECTIVE IMPEDANCE.

In the casq of PROTECTIVE IMPEDANCE, the current between the part and the supply source shall{not exceed
2 mA for dfc., and its peak value shall not exceed 0,7 mA for a.c., and moreover:

— fgr voltages having a peak value over 42,4 V up to and including 450 V, the capacitance shall not
exceed 0,1 yF;

— fqr voltages having-a-peak value over 450 V up to and including 15 kV, the discharge shall not
exceed 45 uC.

Compliance is checked by operating the tool at RATED VOLTAGE. Voltages and currents ar¢ measured
between the relevant parts and each pole of the supply source. Discharges are measured immediately
after the inferruption of the supply.

The quantity of electricity in the discharge is measured using a resistor having a nominal noninductive
resistance of 2 000 Q. The quantity of electricity is calculated from the sum of all areas recorded on the
voltage/time graph without taking voltage polarity into account.

NOTE Details of a suitable circuit for measuring the current are given in Figure C.3.

9.3 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 DISCONNECTION. 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.
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Test probe B of IEC 61032:1997 is applied with a force not exceeding 5 N, the tool being in every possible
position except that tools normally used on the floor and having a mass exceeding 40 kg are not tilted.
Through openings, the test probe is applied to any depth that the probe 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 probe, a rigid test probe with the dimensions of the test probe
B of IEC 61032:1997, but without any articulation, is used, the force on the probe is increased to 20 N and
the test with the articulated test probe B of IEC 61032:1997 repeated.

It shall not be possible to touch with the test probe LIVE PARTS or LIVE PARTS protected only by lacquer,

enamel, ordinary paper, cotton, oxide film, beads or sealing compound.

NOTE Lacqus
resins, are nof

r, enamel, ordinary paper, cotton, oxide film on metal parts, beads and sealing compound, excepts
considered to give the required protection against contact with LIVE PARTS.

9.4 Test probe 13 of IEC 61032:1997 is applied with a force not exceeding 5 IN‘through d

elf-hardening

penings in

CLASS Il TOQLS and CLASS Il CONSTRUCTIONS, except for those giving access to lamp:caps and LIVE PARTS in
socket-outlets.

The test probe is also applied through openings in earthed metal enclosures having a nonconductive
coating such as enamel or lacquer.

It shall not be possible to touch LIVE PARTS with the test probe.

9.5 CLASS Il TOOLS and CLASS Il CONSTRUCTIONS shallcbe so constructed and enclosed that there is
adequate protection against accidental contact with BASIG INSULATION, and metal parts separated from LIVE

PARTS by BA

Parts which
be accessik

This require

Compliancy
9.3

10 Startir

10.1 Tools

SIC INSULATION only.

are not separated from LIVE PARTS 'y DOUBLE INSULATION or REINFORCED INSULATIQ
le.
ment applies for all positiens.of the tool, even after removal of DETACHABLE PARTS.

P S checked by inspéection and by applying the test probe B of IEC 61032:1997, as d

g

b shall start under all normal voltage conditions which may occur in use.

N shall not

escribed in

Compliance_is“checked by starting the tool 10 times at no-load in succession at a voltage eq
times the lowest RATED VOLTAGE or 0,85 times the lower limit of the RATED VOLTAGE RANGE, CONTROL
DEVICES other than speed controls, if any, being set as in NORMAL USE.

val to 0,85

Tools shall in addition be started 10 times in succession at a voltage equal to 1,1 times RATED VOLTAGE.

The interval between consecutive starts is made sufficiently long enough to prevent undue heating.

In all cases, the tool shall operate and overload protection devices incorporated in the tool shall not
activate. Centrifugal and other automatic starting switches, if any, shall operate reliably, and without
contact chattering.

10.2 Tools shall not draw excessive input current during starting that could lead to nuisance operation of
facility mains over-current protection devices.
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Compliance is checked by starting the tool once at RATED VOLTAGE and no-load with any speed controls set
for maximum speed and all other CONTROL DEVICES set as in NORMAL USE.

The current drawn by the tool at (2,0 £0,2) s after starting shall not exceed the greater of 30 A or 4 times
the RATED CURRENT of the tool.

11 Input

and current

The RATED INPUT or RATED CURRENT shall be at least 110 % of the measured no-load input or current.

Complian

ce_i

circuits which can operate simultaneously are in operation. The test shall be condue

ACCESSOR

For tools n
tools mark
of the rang
range, in w

12 Heati

12.1 Too

Complianc
specified i
heated cor

12.2 For
load condi

measured
VOLTAGE.

The tempe
that are me

For tools W

—a
torg
is th

£S attached or external load.

harked with one or more RATED VOLTAGES, the test is made at each of the RATED VO
bd with one or more RATED VOLTAGE RANGES, the test is made at both the*upper and
es, unless the marking of the RATED INPUT is related to the mean yalue of the reley
hich case the test is made at a voltage equal to the mean value of-that range.

Ng

s shall not attain excessive temperatures with RATEDINPUT or RATED CURRENT.

e is checked by determining the temperature tise of the various parts under the
n 12.2 to 12.5. Then the test of Clause C.3 at 1,06 times the RATED VOLTAGE is 1
ditions.

fools with one or more RATED VOLTAGES: The tool is operated at each RATED VOLTAGH

ions specified in 12.2.1, the torque being applied is measured. While maintaining the
forque, the voltage is then adjusted to 0,94 times the RATED VOLTAGE and 1,06 time

ratures are measured -at the most unfavourable of the two voltage settings. The te
basured by means efthermocouples are taken while the tool is operating.

ith @ RATED VOLTAGE RANGE: The tool is operated

the lowerilimit of the RATED VOLTAGE RANGE, under the load conditions specified in
ue being’applied is measured. While maintaining the previously measured torque,
en.adjusted to 0,94 times the lower limit of the RATED VOLTAGE RANGE;

od while all
ed without

| TAGES. For
lower limits
ant voltage

conditions
nade under

£ under the
b previously
5 the RATED

imperatures

12.2.1, the
the voltage

and

— at the upper limit of the RATED VOLTAGE RANGE, under the load conditions specified in 12.2.1, the
torque being applied is measured. While maintaining the previously measured torque, the voltage
is then adjusted to 1,06 times the upper limit of the RATED VOLTAGE RANGE.

The temperatures are measured at the most unfavourable of the two voltage settings. The temperatures
that are measured by means of thermocouples are taken while the tool is operating.

12.2.1

The load conditions for the heating test of 12.2 are as follows.

— For tools without an INHERENT OPERATING CYCLE, the tool is operated with a torque load applied

Suc

h that RATED INPUT or RATED CURRENT is drawn until thermal equilibrium is reached.
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— For tools with an INHERENT OPERATING CYCLE, the tool is operated with a torque load applied such
that RATED INPUT or RATED CURRENT is drawn some time during each of the tool’s operating cycles.
The tool is cycled consecutively for 30 min.

12.3 This subclause provides specific test conditions for heating elements and cord storage devices.

12.3.1 Heating elements, if any, are operated under the conditions specified in Clause 11 of IEC 60335-

1:2010, when the tool is operated at a voltage equal to 1,06 times the RATED VOLTAGE.

12.3.2 For tools provided with an automatic cord reel, one third of the total length of the cord is unreeled.

el and also

The temperature rise of the cord sheath is determined as near as possible to the hub of the re

between th

For cord sterage devices, other than automatic cord reels, which are intended to accommodate

CORD partia
stored part

124 Te
thermocou,
under test.

The tempe

rIperature rises, other than those of windings, are determined by means o

b two outermost layers of the cord on the reel.

Illy while the tool is in operation, 50 cm of the cord is unwound. The temperature
pf the cord is determined at the most unfavourable place.

les so chosen and positioned that they have the minimum effect,on the temperature

fature rise of electrical insulation, other than that of windings, is determined on the

insulation,
PARTS, bri

specified in|28.1.

Temperatu
uniform, o
resistance

In determin
parts which
metal.

NOTE 1 If it i necessary to dismantle\the tool to position thermocouples, a remeasurement of the NO-LOAD INPUT i

check that the

NOTE 2 The (g

NOTE 3 Thern

t places where failure could cause a short circuit,<Contact between LIVE PARTS and
ing of insulation, or reduction of CREEPAGE -DISTANCES or CLEARANCES below

e rises of windings are determined by .the resistance method, unless the winding
the method involves severe complications to make the necessary connectio
measurement. In that case, the measturement is made by thermocouples.

ing the temperature rises of\handles, knobs, grips and the like, consideration is (
are gripped in NORMAL USE; and, if of insulating material, to those parts in contd

tool has been corréctly teassembled.
loint of separation of the cores of a multicore cord is an example of a place where thermocouples are posi

hocouples having wires with a diameter not exceeding 0,3 mm are considered to be fine-wire thermocoup

the SUPPLY
rise of the

f fine-wire
of the part

surface of

\CCESSIBLE
the values

s are non-
ns for the

yiven to all
ct with hot

b a method to

ioned.

12.5 Duri

g he Tesl, PROTECTIVE DEVICES sShall not operate and sealing compound, IT any, sh

all not flow

out. The temperature rises shall not exceed the values shown in Table 1a and Table 1b, except as allowed

by 12.6.
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Table 1
Maximum normal temperature rises

Temperature rise

Parts K

Windings?, if the winding insulation is:

—class 105 75 (65)

—class 120 90 (80)

Windings?, if the insulation system according to IEC 60085:2007 is

—class 130 95 (85)

—class 155 115

—class 180 140

— class 200 160

—class 220 180

— class 250 210

Pins of applfance inlets:

— for hot corjditions 95

— for cold conditions 40

Ambient of §witches, TEMPERATURE LIMITERS®:

— without T-marking 30

— with T-mafking T-25

Rubber or pplyvinyl chloride insulation of internal and external wiring, including SUPPLY

CORDS:

— without tefnperature rating® 50

— with tempgrature rating (T) T-25

Cord sheath used as SUPPLEMENTARY INSULATION 35

Rubber, other than synthetic, used for gaskets or other parts, the deterioration of which could

affect safety|

—when used as SUPPLEMENTARY INSULATION or as REINFORCED INSULATION 40

—in other cgses 50

Lampholderp E14 and B15:

— metal or cgramic type 130

— insulated type, other than ceramic 90

—with T-matking T-25

Material usdd as insulation other than that specified for wires and windings®

— impregnated or varnished textile, paper or press board 70

— laminates ponded with:
* melamine-formaldehyde; phenol-formaldehyde or phenol-furfural resins 85 (175)
« urea-formaldehyde resin 65 (150)

— Printed circuit boards bonded with epoxy resin 120

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

— polyester with glass-fibre reinforcement 110

Table 1 Continued on Next Page
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Table 1 Continued

Temperature rise

Parts K
— silicone rubber 145
— polytetrafluoroethylene 265
— pure mica and tightly sintered ceramic material when such materials are used as 400

SUPPLEMENTARY INSULATION or REINFORCED INSULATION

— thermoplastic material® _

Wood, in general 65
Outer surfaceof capacitors?:
— with markinlg of maximum operating temperature (7) 7-25
— without mafking of maximum operating temperature:
« small ¢eramic capacitors for radio and television interference suppression 50
« capacitors complying with IEC 60384-14 or 14.2 or IEC 60065:2011 50
« other ¢apacitors® 20
Parts in contgct with oil having a flash-point of { °C t-50

2 To allow for
temperature
resistance m
a.c. motors,

the inside an
rise limits m3

b Tsignifies t
The ambient
point at a dis

For the purp
marking for t

¢ This limit ag
limit applies

connector.

9 The values

€ There is no
rise must be

fThe limit sp
9 There is no

If other mate
thermal cap3

The value of

the fact that the average temperature of windings of universal motors, relays, solenoids, etc., is usually a
at the points on the windings where thermocouples are placed, the figureswithout parentheses apply whq
ethod is used, and those within parentheses apply when thermocouples ‘are used. For windings of vibrato

0 the outside of the case is prevented, but not necessarily sufficiently enclosed to be called airtight, the te
y be increased by 5 K.
he maximum operating temperature.

temperature of switches, THERMOSTATS and TEMPERATURE LIMITERS is the temperature of the air 3
ance of 5 mm from the surface of the switch and component concerned.

se of this test, switches and THERMOSTATS marked with individual ratings may be considered as havin
he maximum operating temperature, if requested by the tool manufacturer.

plies to cables, cords and wires complying, with the relevant IEC standards; for others, it may be different
o connectors, it is recognized that theselimits for wiring apply to internal wiring at the point where it is tern

in parentheses apply, if the material is used for handles, knobs, grips and the like, and is in contact with h

specific limit for thermoplastic material, which has to withstand the tests of 13.1, for which purpose the te
fHetermined.

beified concerns the deterioration of wood, and it does not take into account deterioration of surface finish
limit for the temperature rise of capacitors which are short-circuited in 18.6

ials than those'\mentioned in the table are used, they are not to be subjected to temperatures in excess o
bilities as.determined by ageing tests.

the temperature rise of a winding is calculated from the formula:

he figures without parentheses apply in both cases. For motors consttucted so that the circulation of the gir between

bove the
n the
I coils and

nperature

t the hottest

h no

While no
hinated in a

bt metal.

nperature

ES.

their

where:

R2_R1
At = —(k+ t1) — (to _ t1)
I

At is the temperature rise;

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

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

k is the equal to 234,5 for copper windings, and 225 for aluminum windings;

t; is the

t, is the

At the beginning of the test, the windings are to be at ambient temperature. It is recommended that the resistance of windings at
the end of the test be determined by taking resistance measurements as soon as possible after switching off, and then at short
intervals so that a curve of resistance against time can be plotted for ascertaining the resistance at the instant of switching off.

ambient temperature at the beginning of the test;

ambient temperature at the end of the test.
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Table 2
Maximum outside surface temperature rises
Parts Temperature rise
K
External enclosure, except handles held in NORMAL USE 60
Handles, knobs, grips, and the like which, in NORMAL USE, are continuously held:
— of metal 30
— of porcelain or vitreous material 40
— of molded material, rubber or wood 50
Handles, knpts;grips;amdthetikewiict, M NORMALTOSEaretetd-for short periodsomty (e:
g. switches),
— of metal 35
— of porcelajn or vitreous material 45
— of mouldefl material, rubber or wood 60
12.6 Thq following tests shall be conducted when the temperature rises"of the armature pnd/or field
windings eikceed the values in Table 1 or when there is doubt with regards\te the temperature classification
of the insullation system.
Three samples of the armature and/or field are subjected to thedollowing tests.
a) Windings are kept for 10 days (240 h) in a HReating cabinet, the temperature pf which is
(80|x2) °C in excess of the temperature rise of the’windings determined according to|12.4. Then
the|samples shall be gradually cooled to ambienttemperature without introducing thermal shock.
b) After this treatment, no interturn short circuit shall occur.
c) The samples are then subjected to.a humidity treatment as specified in 14.1.
d) IiInmediately after this treatment, they shall withstand the tests of Annex D.
NOTE The ude of a growler is one method to detect interturn short circuits.
Faults whith may occur in-insulation, which did not show an excessive temperature rise during the test of
12.4, are ignored and are repaired, if necessary, in order to complete the tests of 12.6.
13 Resistance to heat and fire
13.1  The following parts shall be sufficiently resistant to distortion due to heat, if this could capse the tool

to fail to compty with this standard:

— parts of thermoplastic material provided as an enclosure to comply with Clause 9;

— parts of thermoplastic material supporting current carrying parts;

— parts of thermoplastic material providing SUPPLEMENTARY INSULATION Or REINFORCED INSULATION.

For the purpose of 13.1, "supporting" means that the retention of the current carrying part by the insulating

material is

relied upon to fulfil 28.1. Contact alone does not constitute support.

This requirement does not apply to:

— insulation and sheath of flexible SUPPLY CORDS or internal wiring;
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— cord guards;

— ceramic materials;

— insulating parts of motors: e.g. shaft insulation, end spiders, slot liners, wedges, commutators.

Compliance is checked by subjecting the relevant part of thermoplastic material to the ball pressure test of
IEC 60695-10-2:2003. Any soft materials (elastomers), such as soft grip coverings, shall be removed.

The required thickness may be obtained by using two or more sections of the part.

The test is
during the
— (7
SUP!
— (1
13.2 Parts
This require

— infernal parts that are more than 13,0 mm from an arCing part such as a commutator, U

swit

—in{
bar,

—in
duri

—th

to fine;

— C¢g

—ing

— small parts, the plastic content of which is less than 5 g;

st of Clause 12, but it shall be at least

5 +2) °C, for parts provided as an enclosure to comply with Clause 9 and for part
PLEMENTARY INSULATION Or REINFORCED INSULATION;

carried out at a temperature of (40 x2) ~C plus the maximum temperature rise

D5 +2) °C, for parts supporting current carrying parts.

ment does not apply to

Ch contacts, and the like;

ernal parts that are more than 1,0 mm from(a non-arcing uninsulated LIVE PART, sud
a connecting strap, a terminal, enamelledwire, and the like;

ernal parts that are 1,0 mm or le$s“from connections or conductors carrying 0,3
Ng NORMAL OPERATION or from a low power-circuit as described in Annex H;

b insulation of wires;

ars, cams, belts, bearings, fans, decorative trims, knobs which would contribute ne

ramic materials;

ulating parts'of motors: e.g. shaft insulation, end spiders, slot liners, wedges, comm

of non-metallic material shall be adequately resistant to ignition,and to spread of firg.

Hetermined

5 providing

nenclosed

h as a bus

A or less

gligible fuel

Ltators;

—ot

harextarnal narts not likelv ta ha ianited or to nronaaate flames aoriainating from insi
1e-xteRa-pPaHS-ROHKEHY10-B61gRHEe G-0Ho0-PpropagateHai HGHaHRgGHe-HRS!

the tool.

Compliance is checked by one of the following:

— Subjecting parts of non-metallic material, or representative specimens no thicker than the
relevant parts, to the glow-wire test of IEC 60695-2-11:2000, which is carried out at 550 °C;

— the material is classified at least HB according to IEC 60695-11-10:2013 provided that the test
sample was no thicker than the relevant part;

— the material has a glow wire ignition temperature of at least 575 °C according to IEC 60695-2-
13:2010 provided that the test sample was no thicker than the relevant part.
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Parts for which the above cannot be carried out, such as those made of soft or foamy material, shall meet
the requirements specified in ISO 9772:2012 for category HBF material, the test sample being no thicker

than the re
14 Moist
14.1  Tool
Complianc

Cable entr

levant part.
ure resistance
s shall be proof against humid conditions which may occur.

e is checked by the following humidity test.

Electrical
removed a

The humia
13) %, obt
having a s
samples ¢
order to ac
the air with

Before bei
+4) °C. Th
for at least

The tool is

Immediate
shall withs
the prescri

In addition
wrapped W
clamping S
TOOLS and

14

s _if any, are left Qpen; if knock-outs are ’nrm/irlnnl ane ofthem is n’npnnrl

components, covers, and other parts which can be removed without the_ @id”of
nd subjected, if necessary, to the humidity test with the main part.

hined e.g. by placing in the humidity cabinet a saturated solution of\Na2S04 or KN
ufficiently large contact surface with the air. The temperature oPthe air, at all pl
bn be located, is maintained within 2 K of any convenient value/t between 20 °C ar
hieve the specified conditions within the cabinet, it is necessary to ensure constant ¢
in and, in general, to use a cabinet which is thermally insulated.

ng placed in the humidity cabinet, the sample js\brought to a temperature betwe
b tool is considered to be brought to the specified-temperature by keeping it at this {
4 h before the humidity treatment.

kept in the cabinet for 48 h.

y after this test, the tool shall withstand the tests of Clause C.2 at RATED VOLTAGE. Ti
and the test of Annex D in the humidity cabinet, or in the room in which the tool wa
bed temperature after reassémbly of those parts which may have been removed.

a test of Clause D.2.js applied between accessible metal parts and the SUPPLY CO
ith metal foil where'it is located in an inlet bushing, a cord guard or a cord anch

crews being tighteried to the torque specified in Table 11. The test voltage is 1 250
1 750 V for OLASS Il TOOLS.

Fgrtools provided with an appliance inlet, the moisture resistance tests shall be
ar(:l'a‘p-p‘ro—p‘rﬁre—c'o?ﬁ're'cra'm'senea.

1DV D2 Modification: Add the following to the fourth paragraph of Clause 14.1):

a tool are

ity treatment is carried out in a humidity cabinet containing air with, a«relative humidity of (93

D3 in water,
hces where
d 30 °C. In
jrculation of

en t and (t

emperature

hen the tool

5 brought to

RD which is
orage, any
for CLASS |

made with

14.2 The enclosure of the tool shall provide the degree of protection against moisture in accordance with
the classification of the tool.

Compliance is checked by the appropriate treatment specified in 14.2, with the tool conditions as in 14.2.1.

14.2.1 The tool is not connected to the supply.

Tools are turned continuously at approximately 1 rev/min through the most unfavourable positions during

the test.
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Electrical components, covers and other parts which can be removed without the aid of a tool are removed
and subjected, if necessary, to the relevant treatment with the main part.

14.2.2 Tools other than IPX0 are subjected to tests of IEC 60529:2013 as follows:

— IPX1 tools are subjected to the test described in 14.2.1;

— IPX2 tools are subjected to the test described in 14.2.2;

— IPX3 tools are subjected to the test described in 14.2.3a;

—IP

X4 tools are subjected to the test described in 14.2.4a;

—IP)
—IP)

— IP]
For this las

Immediatel

and inspec
CREEPAGE [}

14.3 LiQul
Compliance

The RESIDU
other parts
21.22.

The tool is
—as
— th
cap
60"

—a

X5 tools are subjected to the test described in 14.2.5;
X6 tools are subjected to the test described in 14.2.6;

X7 tools are subjected to the test described in 14.2.7.
test, the tool is immersed in water containing approximately 1,0 %-NaCl.

after the appropriate treatment, the tool shall withstand the electric strength test g

jon shall show that there is no trace of water on insuldtion which could result in a
ISTANCES and CLEARANCES below the values specified in 28.1.

D SYSTEMS or spillage of liquid shall not subject the user to an increased risk of electr
P is checked by the following test:

AL CURRENT DEVICE, if any, shall be_disabled during the test. Electrical components,
which can be removed without the aid of a tool are removed, except those fulfilling

brepared with approximately 1,0 % NaCl solution in the following modes if applicable
described in 8.14-2;

e liquid container of the tool is completely filled, and a further quantity, equal to 1
heity of theycontainer, or 0,25 I, whichever is the greater, is poured in steadily over
P 10 S, wihile the tool is resting in its filling position according to 8.14.2 d);

detachable liquid container is filled completely and mounted and dismounted 10 ti

tool

f Annex D,
eduction of

cal shock.

covers and
the test of

5 % of the
a period of

nes on the

In each applicable preparation, the tool is operated at RATED VOLTAGE in each position consistent with the
relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4 and the instructions according to 8.14.2 b) for 1
min while monitoring the leakage current as in Clause C.3. During the test the leakage current shall not

exceed:

— 2 mA for a CLASS II TOOL;

— 5 mA for a CLASS | TOOL.

Following this test, the tool shall meet the electric strength test of D.2 between LIVE PARTS and ACCESSIBLE

PARTS after

being allowed to dry for 24 h at ambient temperature.
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14.4 LiQuID SYSTEMS shall not subject the user to an increased risk of electrical shock by components not
capable of withstanding the pressure during operation.

Compliance is checked by the following test.
The RESIDUAL CURRENT DEVICE, if any, shall be disabled during the test.

The LIQUID SYSTEM is closed and an approximately 1,0 % NaCl solution at a hydrostatic pressure equal to
twice the pressure stated in 8.14.2 d) 1) is applied for 1 h.

The tool is—then plar‘nrl for 1. min_in all 'nnciﬁnnc caonsistent with the relevant part of IEC 62841- 2, IEC

62841-3 or IEC 62841-4 and the instructions according to 8.14.2 b) while monitoring the leakage current
as in Clauge C.2. During the test the leakage current shall not exceed:

— 2|mA for a CLASS II TOOL;

— 5|mA for a CLASS 1 TOOL;

Following this test, the tool shall meet the electric strength test of Clause D.2 between LIVH PARTS and
ACCESSIBLE PARTS after being allowed to dry for 24 h at ambient temperature.

14.5 RES|DUAL CURRENT DEVICES used to provide protection fromshock in the case of failure gf the LIQuID
SYSTEM shall comply with IEC 61540:1999 and shall meet the following requirements a) to c):

a) The RcD shall disconnect both mains conductor;sbut not the earth conductor if proyided, when
the[leakage exceeds 10 mA and with a maximum response of 300 ms.

Coinpliance is checked by inspection and the test of 9.9.2 of IEC 61540:1999. In addltion, during
theltest, the earthing conductor shall not become disconnected.

b) The RcD shall be reliable for its intended use.

Compliance is checked at RATED VOLTAGE by operating the RESIDUAL CURRENT DHVICE under
corlditions of simulated leakage as in a) above during conditions of locked rotor of thg tool for 50
cycles. The RESIDUAL CURRENT DEVICE shall operate correctly for all cycles.

c) The RcD shall -be/installed such that it is unlikely to be removed during use| or normal
maintenance.

This requirenient is considered fulfilled if the RESIDUAL CURRENT DEVICE is fixed to thg tool or the
power SUPPLY CORD connected to the tool.

Where fitted in the SUPPLY CORD the RESIDUAL CURRENT DEVICE shall be provided Wwith TYPE Y
ATTACHMENT OF TYPE Z ATTACHMENT for connection with the SUPPLY CORD and INTERCONNECTION
CORD.

Compliance is checked by inspection.
15 Resistance to rusting

15.1 Ferrous parts used to conduct electricity and those mechanical parts specified in the relevant part of
IEC 62841-2, IEC 62841-3 or IEC 62841-4 shall be adequately protected against rusting.

Compliance is checked by the following test.

All grease is removed from the parts to be tested by immersing them in a suitable degreasing agent for 10
min.
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The parts are then immersed for 10 min in a 10 % solution of ammonium chloride in water at a temperature
of (20 £5) °C.

Without drying, but after shaking off any drops, the parts are placed for 10 min in a box containing air
saturated with moisture at a temperature of (20 £5) °C.

When using the liquids specified for the test, adequate precautions must be taken to prevent the inhalation
of their vapours.

After the parts have been dried for 10 min in a heating cabinet at a temperature of (100 £5) °C, their

surfaces shall show no signs of rust when viewed with normal vision from a distance of (500 +50) mm.

Traces of r
For small H
sufficient p.
effectivene

16 Overlc

Tools incor
circuits whi

st on sharp edges and any yellowish film removable by rubbing are ignored.

elical springs and the like, and for parts exposed to abrasion, a layer of.grease n
fotection against rusting. Such parts are only subjected to the test if there is doub
5s of the grease film, and the test is then made without previous removal of the greas

pad protection of transformers and associated circuits

ch are likely to occur, excessive temperatures do not occur in the transformer, or in

ay provide
f about the
e.

porating circuits supplied from a transformer shall be so constructed that, in the event of short

the circuits

associated ffo the transformer.
Examples pf short-circuits which are likely to occur-are the short-circuiting of bare or inadequately
insulated cpnductors of SAFETY EXTRA-LOW VOLTAGE:Circuits which are accessible, and the intgrnal short-
circuiting offlamp filaments.
A failure offinsulation complying with the requirements specified for BASIC INSULATION of CLASS Ifor CLASS II
CONSTRUCTJON is not, for the purpose of thissrequirement, considered as likely to occur.
Compliancg is checked by applying(the most unfavourable short circuit or overload which is likely to occur
in NORMAL UYSE, the tool being operated as follows:
— for tools with RATED YOLTAGE(S), the tool is operated at a voltage equal to 1,06 times or{0,94 times
RATHED VOLTAGE, whichever is the more unfavourable;
— fof tools with. @ RATED VOLTAGE RANGE, the tool is operated at a voltage equal to 1,06 times the
upper limit>of'the RATED VOLTAGE RANGE or at a voltage equal to 0,94 times the lower [limit of the
RATED VOLTAGE RANGE, whichever is the more unfavourable.

The temperature rise of the insulation of the conductors of SAFETY EXTRA-LOW VOLTAGE circuits is
determined, and shall not exceed the relevant value specified in Table 1 by more than 15 K.

The winding temperature of transformers shall not exceed the value specified for windings in Table 3,
except for transformers which comply with IEC 61558-1.

NOTE Protection of transformer windings can be, for example, obtained by the inherent impedance of the winding, or by means of
fuses, automatic switches, THERMAL CUT-OUTS or similar devices incorporated in the transformer, or similar devices located inside
the tool only accessible with the aid of a tool.
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17 Endurance

17.1

Tools shall be so constructed that there will be no electrical or mechanical failure that might impair

compliance with this standard. The insulation shall not be damaged and contacts and connections shall
not work loose as a result of heating, vibrations, etc.

Moreover, overload protection devices incorporated in the tool shall not activate under normal running

conditions.

Compliance is checked by the test of 17.2 and, for tools provided with a centrifugal or other starting switch,
also by the test of 17.3.

Immediate
test voltag
loose, and

y after these tests, the tool shall withstand an electric strength test as specified.in’A
bs being, however, reduced to 75 % of the specified values. Connections shall,not h
there shall be no deterioration impairing safety in NORMAL USE.

17.2 Hand-held tools and transportable tools are operated intermittently, at no-load.

NOTE 1 Requiirements for LAWN AND GARDEN MACHINERY are specified in the relevant,part of IEC 62841-4.

Each cycle
being incld
than 100 s

The tool
this disable

HAND-HELD
times the U
the lowest
need not b
each test \f

NOTE 2 The

of operation comprises an "on" period of 100 s and an““off" period of 20 s, the "
ded in the specified operating time. If the cycle of operation limited by the constru
"on" and 20 s "off", then this cycle may be used.

ay be switched on and off by means of a switch other than that incorporated in the
s a functionality of the tool switch.

TOOLS are operated for 24 h at a voltage equal to 1,1 times the highest RATED VOL
pper limit of the RATED VOLTAGE RANGE, and then for 24 h at a supply voltage equal
RATED VOLTAGE or 0,9 times the Jower limit of the RATED VOLTAGE RANGE. The 24 h
e continuous. During the test;the tool is placed in three different positions, the opera
oltage, being approximately~8 h for each position.

Ichange of position is made.to prevent abnormal accumulation of carbon dust in any particular place. E

three positions are horizontal, verticallysup and vertically down.

TRANSPOR]
1,1 times {
times the
operation
according

[ABLE TOOLS.are operated for 12 h at a voltage equal to 1,1 times the highest RATED
he upperdimit of the RATED VOLTAGE RANGE, and then for 12 h at a supply voltage ¢
owest.RATED VOLTAGE or 0,9 times the lower limit of the RATED VOLTAGE RANGE. 1}
need 'not be continuous. During the test, the tool is placed in its normal operat
0.8)14.2.

nnex D, the
ave worked

off" periods
ction is less

tool unless

TAGE or 1,1
fo 0,9 times
bf operation
{ing time, at

amples of the

VOLTAGE or
bqual to 0,9
'he 12 h of
ng position

During this test, replacement of the carbon brushes is allowed, and the tool is oiled and greased as in
NORMAL USE. If mechanical failure occurs and does not impair compliance with this standard, the part that

failed may be replaced.

If the temperature rise of any part of the tool exceeds the temperature rise determined during the test of
12.1, forced cooling or rest periods may be applied, the rest periods being excluded from the specified
operating time. If forced cooling is applied, it shall not alter the air flow of the tool or redistribute carbon
deposits.

During these tests, overload protection devices incorporated in the tool shall not activate.
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17.3 Tools provided with a centrifugal or other automatic starting switch are started 10 000 times at
RATED INPUT or RATED CURRENT, and at a voltage equal to 0,9 times the lowest RATED VOLTAGE or 0,9 times

the lower limit of the RATED VOLTAGE RANGE, the operating cycle being that specified in 17.2.

18 Abnormal operation

18.1

Tools shall be so designed that the risk of fire and mechanical damage impairing safety and the

protection against electric shock as a result of abnormal operation is obviated as far as is practicable.

Compliance is checked by the tests of 18.3 to 18.4 under the conditions specified in 18.2 applying the
acceptance criteria of 18.1.1.

18.1.1  Du

After the te
Clause 9 s

ring the tests, the tool shall not emit flames or molten metal, checked by inspection.

5ts, and when the tool has returned to within 5 K of the ambient temperature, comg
hall be maintained and the tool shall withstand the electric strength testof Annex

LIVE PARTS and ACCESSIBLE PARTS.

If the tool ¢
repeating tf

18.2 Fuq
incorporate
relied upon

Unless oth
conditions

open-circui
shall be ter

An intentioH
the occurre
replaceable
replaced, s

18.3 Tool.
RATED VOLT,

During the
further use.

an still operate at the conclusion of the test, it shall continue~to. comply with 19.1
e tests of Clause 20.

eS, NON-SELF-RESETTING-THERMAL CUT-OUTS, overgtirrent protection devices o
d info the tool, may be used to provide the necessary-protection. ELECTRONIC CIRCU
for protection shall be evaluated for this SAFETY ERITICAL FUNCTION as in 18.8.

brwise specified, the tests are continued.utitii a PROTECTIVE DEVICE operates, or U
bre established or an open circuit occurs.™f it is an intentionally weak part that is p
ed to terminate the test, the relevanttest is repeated on a second sample. This
minated in the same way, unless the\test is otherwise satisfactorily completed.

ally weak part is a part intended to fail under conditions of abnormal operation so as
nce of a condition whichcould impair compliance with this standard. Such a pari
component, such as a resistor, a capacitor, or a THERMAL LINK, or a part of a comp
ich as an inaccessible.and non-resettable THERMAL CUT-OUT incorporated in a motor,

b incorporating a-series motor are operated without ACCESSORIES at a voltage equal {
\GE for 1 min-at'no-load.

test, parts shall not be ejected from the tool. After this test, the tool need not be

liance with
D between

but without

the like,
TS that are

ntil steady
brmanently
econd test

to prevent
may be a
bnent to be

o 1,3 times

capable of

An additional device incorporated in the tool to limit the speed may operate during the test.

18.4 Tools incorporating multiphase induction motors are operated, starting from cold,

—for 30 s, if they are kept switched on by hand or continuously loaded by hand;

—or

otherwise, for 5 min;

with one phase disconnected, and under the torque produced while operated at RATED VOLTAGE or the
mean value of the RATED VOLTAGE RANGE with RATED INPUT Or RATED CURRENT.
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At the end of the test period specified, or at the instant of operation of fuses, THERMAL CUT-OUTS, motor
protection devices, and the like, the temperature of the windings shall not exceed the values shown in

Table 3.

Table 3
Maximum winding temperature

Class

105 120 130 155 180 200 220

250

Temperature °C

200 215 225 240 260 280 300

330

18.5 Pro
employing

For tools o

-S
seri
tes

For LAWN A

1851 A
or can be n

The functid
shall be di
with 18.8.

The leaka
constructio
the test un

The tool is
load is m4
operate at

ection against electric shock shall not be impaired when a CLASS Il TOOL or a~C
CLASS Il CONSTRUCTION (see 5.10) is subjected to running overload conditions.

ther than LAWN AND GARDEN MACHINERY covered by a relevant part of IEC 62841-4 wi

pries motors, compliance is checked by the test of 18.5.1. In the case’of a CLASS |

of 18.5.2;

otors having electronically commutated stator windings, cempliance is checked by
.4,

her motors, compliance is checked by the test of 18.5.3.

IND GARDEN MACHINERY, the required test is specified in the relevant part of IEC 62841

fuses, THERMAL CUT-OUTS, overload proetectors and the like specified in 18.2 that are
eset by the user without the aid of a;tool and any self-resetting PROTECTIVE DEVICES &

n of ELECTRONIC CIRCUITS that prevent the tool from operating at 160 % of the RAT!
cabled unless that function has been evaluated as a SAFETY CRITICAL FUNCTION in
[he tool is connected to @ minimum 12 kVA circuit.

ge current betweeR*LIVE PARTS and ACCESSIBLE PARTS, that are not grounded
n, is measured’in-accordance with Clause C.3 and is monitored throughout the te
il the leakagé:current has stabilized or decreases. The leakage current shall not exc

operated at RATED VOLTAGE. The tool is loaded to 160 % of the RATED CURRENT. The
intained for either 15 min or until the tool open-circuits or flame appears. If the
160 %, the tool is stalled for 15 min or until the tool open-circuits or flame appeg

LASS | TOOL

h

rooL with a

es motor employing a CLASS Il ARMATURE CONSTRUCTION, the test. of 18.5.1 is replaced by the

the test of

4.

accessible
re shorted.

ED CURRENT
accordance

by class |
st and after
ped 2 mA.

imechanical
ool will not
rs. If either

condition occurs, Immediately Swiich olf the current and, If flames appear, exiinguish
extinguisher.

with CO,

After the tool has returned to within 5 K of the ambient temperature, an electric strength test per Clause
D.2 is performed between LIVE PARTS and those ACCESSIBLE PARTS that are not grounded by class |
construction as follows:

—if

—if

a tool does not operate after the 15 min, apply a 1 500 V electric strength test;

a tool still operates after the 15 min, apply a 2 500 V electric strength test.

If the tool has permanently open-circuited due to an over temperature condition before 15 min has elapsed
for any reason except the opening of a motor winding, the test shall be repeated. This second test shall be
terminated in the same mode unless the test is otherwise satisfactorily completed.
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If the test terminated due to a non-self-resetting thermal limit function of an ELECTRONIC CIRCUIT, this circuit
shall either be bypassed or evaluated as a SAFETY CRITICAL FUNCTION in 18.8.

If the tool has permanently open-circuited for reasons other than above, the cause is determined and
bypassed in a new sample and the test is repeated.

18.5.2 A sample of the armature is connected to a minimum 12 kVA circuit.

The leakage current between the commutator segments and the armature shaft, is measured with 1,06
times the tool's RATED VOLTAGE applied between the commutator segments, located 180° apart, and the
armature shaft (see Figure 3). The leakage current is monitored throughout the test and after the test until
it has stabilfzed or decreases. The leakage current shall not exceed 2 mA.

The armatd
segments t
or until the

re is subjected to carry 160 % of the RATED CURRENT. The current is applied‘to-the g
hat are located 180° apart. The current, without further adjustment, is applied for eil
armature open-circuits or flame appears. If either condition occurs, immediately

ommutator
her 15 min
ppen S1 of

Figure 3 ang, if flames appear, extinguish with CO, extinguisher.

After the ar
per Clause

imature has returned to within 5 K of the ambient temperature;a 1 500 V electric s
D.2 is performed between the commutator segments and the‘armature shaft.

rength test

18.5.3 Th
under the ¢

e fool is connected to a minimum 12 kVA circuit andis-operated under stalled conglitions and

bnditions in 18.2 by

— logking the rotor of tools for which the locked rotor:torque is smaller than the full load tdrque;

— lo¢king moving parts of other tools.

If a tool hag more than one motor, the test is calried out for each motor separately.

brated with
capacitors

Tools incor
the rotor log
short-circui

borating motors and having ‘capacitors in the circuit of an auxiliary winding are op
ked, the capacitors being open-circuited one at a time. The test is repeated with the
ed one at a time unless they are of class P2 of IEC 60252-1.

Other tools|are supplied at RATED VOLTAGE for a period

— off30 s for
* HAND!HELD TOOLS,

* tools that have to be kept switched on by hand or foot, and

* tools that are continuously loaded by hand;

— of 5 min for other tools that are operated while attended. Tools that are tested for 5 min are
indicated in the relevant part of IEC 62841-3 or IEC 62841-4.

During the test the temperature of the windings shall not exceed the relevant value specified in Table 3
and the acceptance criteria of 18.1.1 shall be applied.

18.5.4 Motors with electronically commutated stator windings are evaluated under conditions that
represent all possible static faults of the outputs of the motor drive circuitry unless such circuitry has a
protective function to prevent these faults which has been evaluated as an SCF in accordance with 18.8
with a minimum PL = a.
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NOTE For example, all possible static faults in a delta configured brushless motor with phases A, B and C energized by a three-
phase motor drive circuit would be tested by two cases:

1. applying the motor drive circuitry supply voltage between phases A and B shorted together and phase C; and

2. applying the motor drive circuitry supply voltage between phase A and phase B with phase C open.

A new sample is used for each representative fault.

All fuses, THERMAL CUT-OUTS, overload protectors and the like specified in 18.2 that are accessible or can
be reset by the user without the aid of a tool and any self-resetting PROTECTIVE DEVICES are shorted.

The leaka
CONSTRUC

the test un

The windir
min or unt|
the current

pe current between LIVE PARTS and ACCESSIBLE PARTS, that are not grounded
[ION, is measured in accordance with Clause C.3 and is monitored throughout the'té

il the leakage current has stabilized or decreases. The leakage current shall notexc

gs are energized by applying the voltage of the source for the motor drive circuitry 1
the winding open-circuits or flame appears. If either condition occlirs, immediate
and, if flames appeatr, extinguish with CO, extinguisher.

After the tgol has returned to within 5 K of the ambient temperature, an’electric strength test

D.2 is pen
constructic

—if
—if

18.6 ELE
tool unsafg

Compliang
circuits.

The tool cd

the samplg
RATED VOLT

No charrin
gauze cau
igniting of
failure.

formed between LIVE PARTS and those ACCESSIBLE PARTS"that are not grounded
n as follows:

any winding is open circuited, apply a 1 500 V electric strength test;

no windings are open circuited, apply a 2 500, V/electric strength test.

CTRONIC CIRCUITS shall be so designedsand applied so that a fault condition will no
with regard to electric shock, fire hazard or accessibility to moving parts.

e is checked by evaluation of the fault conditions specified in 18.6.1 for all circuits

ntaining the circuit is\to be placed on a soft wood surface covered by two layers of ti;

is to be covered by one layer of untreated 100 % cotton medical gauze. The tool is
IAGE. A new sample’can be used for each fault listed in 18.6.1.

h or burning.of the gauze or tissue paper shall result. Charring is defined as a black
sed by (combustion. Discolouration of the gauze caused by smoke is acceptable.

by CLASS |
st and after

bed 2 mA.

or either 15
y switch off

per Clause
by class |

render the

or parts of

ssue paper;
operated at

bning of the
Charring or

he tisSsue paper or gauze from the means that is used to create the short is not regarded as a

Protection

against electric shock as specified in Clause 9 shall be maintained.

Protection against accessibility to moving parts as specified in 19.1 shall be maintained, if the test resulted
in new openings being created in the enclosure.

If a circuit fulfils the requirements of a low power circuit as described in Annex H and there is no risk of
electric shock or the loss of a SAFETY CRITICAL FUNCTION as defined in 18.8, then this evaluation is not
performed.

If the circuit is encapsulated with an insulating material with a minimum thickness of 0,5 mm and there is
no risk of loss of a SAFETY CRITICAL FUNCTION, then the circuit may be evaluated by open-circuiting of any
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connection and short-circuiting of any two connections to the encapsulated circuit. Encapsulation is not
necessary to fully cover electrolytic capacitors.

NOTE 1 In general, encapsulation effectively limits the likelihood of the spread of fire within the encapsulated circuit. Electrolytic
capacitors often require an unobstructed surface to allow venting under fault conditions.

Any fuse, THERMAL CUT-OUTS, THERMAL LINKS, TEMPERATURE LIMITERS, electronic devices or any
component(s) or conductor(s) that interrupt the current may operate during the above tests, provided at
least any of the following is fulfilled:

— the test is repeated and passed two more times, using two additional samples; or

—th

— if @ miniature fuse link complying with IEC 60127 operates, the tool withstands the-test

If a conduc]
the particul

— ar
PAR

— tH
alte
eac

NOTE 2 Exan
analysis, so th

18.6.1 T
consequen

a) 3
pola
is ef

b)o

c¢) short-circuit of eapacitors, unless they comply with IEC 60384-14;

d) 3
inte

b fool withstands the test of 18.6.1 with the fuse, THERMAL CUT-OUT or THERMAL LINK b,

for of a printed circuit board becomes open-circuited, the tool is considered to havg
hr test, provided all of the following conditions are met:

y loosened conductor does not reduce the CREEPAGE DISTANGES Or CLEARANCES bg
'S and accessible conductive parts below the values specified in“Clause 28;

e tool withstands the test when repeated with the’,open-circuited conductor |
natively, the test may be repeated two more times; ysing two additional samples
0 test opens the conductor at the same point.

hination of the tool and its circuit diagram will reveal the fault conditions which have to be simulated f{
pt testing can be limited to those cases which may be.eXpected to give the most unfavourable result.

ne following fault conditions are .considered and, if necessary, applied one
ial faults being taken into consideration:

hort-circuit of CREEPAGE DISTANCES and CLEARANCES between conductive parts
rity, if these distances are-less than the values specified in Clause 28, unless the rg
hcapsulated;

ben-circuit at the terminal of any component;

hort-circuit. of any two terminals of an ELECTRONIC COMPONENT, other than a
hrated-circuit. This fault is not applied between the two circuits of an optocoupler;

idged; or
of 18.6.2.

b withstood

tween LIVE

bridged or,
, providing

hrough circuit

at a time,

bf different
levant part

monolithic

e)fg

ilure of triacs in the diode mode;

f) failure of a monolithic integrated circuit or other circuits that cannot be assessed by the fault
conditions a) to e). In this case the possible hazardous situations of the tool are assessed to ensure
that safety does not rely on the correct functioning of such a component. All possible output signals
are considered under fault conditions within the integrated circuit. If it can be shown that a
particular output signal is unlikely to occur, then the relevant fault is not considered.

Components such as thyristors and triacs are not subjected to fault condition f).

Positive temperature coefficient resistors (PTC's) are not short-circuited if they are used within their
manufacturer's declared specification.

For simulation of the conditions, the tool is operated at no-load adjusted to maximum output speed.
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The test is

conducted until failure or until one of the following occurs:

— for mains-operated tools, the tool no longer draws supply current; or

— steady conditions are established; or

— the test samples return to within 5 K of the ambient temperature; or

—a

18.6.2
60127 dur

test period of 3 h has elapsed.

ing_any_of the fault conditions specified in_18.6.1. the test results of 18.6.1 are

If the safety of the tool depends upon the operation of a miniature fuse-link complying with IEC

provided t
measured

—d
ade

—
ade

— IS

circ

In case of
the current

NOTE The vq
3, which also

18.7 Swi
of rotation

Complianc

The tool is
rotation be

he test is repeated but with the miniature fuse-link replaced by an ammeter. cif.

bes not exceed 2,1 times the RATED CURRENT of the fuse-link, the circuit is'not cons
quately protected and the test is carried out with the fuse-link short-circuitéd;

at least 2,75 times the RATED CURRENT of the fuse-link, the.‘circuits is consid
quately protected;

between 2,1 times and 2,75 times the RATED CURRENT of.the fuse-link, the fuse-I
uited and the test is carried out

« for the relevant period or for 30 min, whichevepis‘the shorter, for quick acting fu

« for the relevant period or for 2 min, whictiever is the shorter, for time lag fuse-lin

Houbt, the maximum resistance of the fuse-link has to be taken into account when

rification whether the fuse-link acts as a protecting device is based on the fusing characteristics specified
gives the information necessary to calculate the maximum resistance of the fuse-link.

ches or other devices for.motor reversal shall withstand the stresses occurring whe
s reversed under running conditions where such a reversal is possible.

e is checked by the following test.

operated at-a voltage equal to RATED VOLTAGE at no-load, the device for reversing t
ing in_sueh a position that the rotor rotates in one direction at full speed.

The directi

acceptable,
the current

dered to be

ered to be

nk is short-

se-links;

Ks.

Hetermining

in [EC 60127-

h the sense

he sense of

n-of the rotation is then reversed, without the device resting in an intermediate "off"

position.

This operation sequence is performed 25 times.

After the test, the switch shall have no electrical or mechanical failure. If the switch operates properly in the
"on" and "off" positions at the end of the test, it is considered to have no mechanical or electrical failure.

18.8 Electronic circuits providing safety critical functions

18.81 G

eneral

ELECTRONIC CIRCUITS that provide SAFETY CRITICAL FUNCTIONS shall be

—reliable
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and

— not susceptible to loss of SAFETY CRITICAL FUNCTION due to exposure to electromagnetic
environmental stresses encountered in anticipated environments.

Compliance is checked by exposing these ELECTRONIC CIRCUITS to the immunity tests described in

— 18.8.2 to 18.8.6 for ELECTRONIC CIRCUITS with no internal clock frequency or oscillator frequency
higher than 15 MHz;

— 18.8.2 to 18.8.7 for all other ELECTRONIC CIRCUITS;

which shal
tool suppli
between th

the range,
RANGE.

In addition,
result in a |

the fault ¢
ELECTRONI(

the method
specified b
FUNCTIONS

NOTE 1 An e

b upper and lower limit of the RATED VOLTAGE RANGE is greater than 20 % of the me

DSS of any SAFETY CRITICAL FUNCTION or shall place and maintainthe tool into a safe
bndition is present. If the concept of 18.6.1 is not approptiate due to the des

s of ISO 13849-1. Required performance levels for applicable SAFETY CRITICAL FUN

y the relevant part of IEC 62841-2, IEC 62841-3)or IEC 62841-4. Typical SAFE]
bre indicated in Table 4.

lample for a safe state is a tool that is inoperable.

be passed without a loss of the SAFETY CRITICAL FUNCTION. The tests are carried d
d at RATED VOLTAGE or the mean value of the RATED VOLTAGE RANGE, unless, the

n which case the test is conducted at both the upper and lower limits of the RATH

these ELECTRONIC CIRCUITS shall be evaluated using the fault conditions of 18.6.1 b

CIRCUIT (e.g. in the case of a single channel design), then'its reliability shall be ey

Table 4
Required\performance levels

ut with the
difference
an value of
ED VOLTAGE

ut shall not
state while

ign of the
aluated by

ICTIONS are
Y CRITICAL

Type and purpose of SCF (PL)

Minimum Performa

Ince Level

POWER SW|

*

TCH — prevent unwanted switch-on

POWER SW|

*

TCH — provide desired switch-off

For tools whg
62841-2, IEQ

*

re marking with th¢ direction of rotation is required by the relevant part of IEC
62841-3 or IEC\62841-4: Provide desired direction of rotation

Any electron

c control toass the test of 18.3

For tools cov
rated (no-loa

ered by«19.6: Overspeed prevention to prevent output speed above 130 % of
) speed

For tools oth

erithan those covered by 19.6 or with output speed increases that do not exceed

Not a SCH

130 % of rated (no-Toad) speed: Any speed Imiting device

62841-4

Restart prevention, if required by the relevant part of IEC 62841-2, IEC 62841-3 or IEC

Soft start, if required by the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4

*

Prevent exceeding thermal limits as in Clause 18

*

Prevent self-resetting as required in 23.3

*

" Performance levels are to be specified in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4 or; for tools without a
relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4, in accordance with ISO 13849-1 using Annex E as a guide.

NOTE 2 In Europe (EN 62841-1), the footnote in Table 4 reads:

* Performance levels are to be specified in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.
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If only MTTF,, is applied to achieve the required PL, the required minimum MTTF, for each PL level shall be

as follows:

— PL = a: MTTF,= 5 years;

— PL = b: MTTF,= 20 years;

— PL = c¢: MTTF,= 50 years.

For SAFETY CRITICAL FUNCTIONS not listed in Table 4 and provided by ELECTRONIC CIRCUITS, the PL values
shall be determined using the methods of ISO 13849-1.

Note 3 AnneX

Note 4 In Eur

Software U
shall comp
60730-1:2
case whers
regarded 4

H.11.12.3.

NOTE 5 The
CIRCUITS", {

60730-1:2019.

Any desigH
PL.

18.8.2 Ti
level 4 be
discharges

18.8.3 Ti
being app
polarity an

E provides guidance in applying ISO 13849-1 for SCF of products covered by this standard.

bpe (EN 62841-1), the above paragraph and NOTE 3 are not applicable.

sed in portions of the circuit comprised of a microcontroller or in other.programma
ly with the requirements for software class B in accordance with‘Stbclause H.11.
D10, if the failure of these circuits would create a loss of the SAFETY CRITICAL FUNC
b software class B is realized by single channel with periodic s€lf-test, an acceptab
s either after each activation of the POWER SWITCH or a maximum of 5 min.

1.1 is only applicable for SCF with a PL = ¢ or higher,

allowance to use microcontrollers and other programmableNogic, which are considered as "complex
or category 1 in accordance with ISO 13849-1, is based upon their fulfilment of the requirements of H.

that only alerts the user of the loss of the SCF is not considered sufficient to fulfil §

e tool is subjected to electrastatic discharges in accordance with IEC 61000-4-
ng applicable for air discharge and test level 3 being applicable for contact disd
having a positive polarity-and ten discharges having a negative polarity are applied.

e tool is subjectedto fast transient bursts in accordance with IEC 61000-4-4:2012,
jcable. The hursts are applied with a repetition frequency of 5 kHz for 2 min witl
) for 2 min-with a negative polarity.

18.84 T
61000-4-5

e power supply terminals of the tool are subjected to voltage surges in accordan
2005; f/ve positive /mpu/ses and five negat/ve impulses be/ng appl/ed at the sele

ble devices
12.3 of IEC
TION. In the
le period is

FLECTRONIC

11.12.3 of IEC

he required

p:2008, test
harge. Ten

test level 3
1 a positive

ce with IEC
cted points.

.....

Test level 8 ance of 2 Q
being used. Test level 4 is applicable for the line-to- ean‘h coupllng mode a generator having a source
impedance of 12 Q being used.

For tools having surge arresters incorporating spark gaps, the test is repeated at a level that is 95 % of the
flashover voltage.

18.8.5 The tool is subjected to injected currents in accordance with IEC 61000-4-6:2008, test level 3
being applicable. During the test, all frequencies between 0,15 MHz to 230 MHz are covered.

18.8.6 The tool is subjected to the Class 3 voltage dips and interruptions in accordance with IEC 61000-
4-11:2004. The values specified in Table 1 and Table 2 of IEC 61000-4-11:2004 are applied at zero
crossing of the supply voltage.
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18.8.7 The tool is subjected to radiated fields in accordance with IEC 61000-4-3:2010, test level 3 being

applicable.

The frequency ranges tested shall be 80 MHz to 1 000 MHz.

NOTE The dwell time for each frequency is to be sufficient to observe a possible malfunction of the circuit providing a SAFETY
CRITICAL FUNCTION.

19 Mechanical hazards

19.1

of the tool, be so positioned or enclosed to provide adequate protection against personal injury.

Moving and other dangerous parts of the tool shall, as far as is compatible with the use and working

Protective
intended pu

When used
means of a

The use an
the operato

Compliance
61032:199]
(elastomer;

moving paits with this test probe. This test is not applicable for dust collection openings wi

collection d

19.2 Tool
tool, which

Compliancy

19.3 It sh
DETACHABLEH

Compliancy
61032:199]

19.4  HANL
use.

pnclosures, covers, GUARDS and the like shall have adequate mechanical streng
rpose. They shall not be removable without the aid of a tool.

as protection of the working element, an ADJUSTABLE GUARD shall have ‘an easily
Ccurate adjustment with the objective of minimizing access to the dangerous parts.

 adjustment of a GUARD shall not create other dangers, for example’by reducing or
I's view, by transferring heat, or causing other reasonably foreseeable hazards.

b is checked by inspection, by the tests of Clause 20 and.by means of the test prob
[ with a force not exceeding 5 N. Prior to the application of the test probe any so
), such as soft grip coverings, shall be removed.{t shall not be possible to touch

pvices removed, as they are tested in accordance with 19.3.

5 shall have no ragged or sharp edges, other than those necessary for the functio
Could create a hazard for the user.

P js checked by inspection.

Bl not be possible to reach-dangerous moving parts through dust collection openin
PARTS or provisions for dust collection removed, if any.

b is checked by.‘applying a rigid test probe with the dimensions of the test probs
([, but without any/articulation, with a force not exceeding 5 N.

-HELD T0OLS shall have at least one handle or grasping surface to ensure safe hang

TRANSPORT,

th for their

accessible

bbstructing

e B of IEC
t materials
dangerous
h the dust

ning of the

gs with the

b B of IEC

ling during

\RI'E TOOL S shall he pmvidpd with at least one handle gmqping surface ar the likd

to ensure

safe transportation.

LAWN AND GARDEN MACHINERY shall have adequate grasping surfaces to ensure safe handling during use.

Compliance is checked by inspection.

19.5 Tools shall be designed and constructed to allow, where necessary, a visual check of the contact of
the cutting tool with the workpiece.

Compliance is checked by inspection.
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19.6 For all tools where the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4 requires the tool
to be marked with the RATED NO-LOAD SPEED, the no-load speed of the spindle at RATED VOLTAGE shall not
exceed 110 % of the RATED NO-LOAD SPEED.

Compliance is checked by measuring the speed of the spindle after the tool has been operating for 5 min
at no-load. During the test, separable ACCESSORIES are not mounted.

19.7 TRANSPORTABLE TOOLS and LAWN AND GARDEN MACHINERY intended to be used on a surface such as
the floor or a table shall have adequate stability.

at an angle
position. If,
h horizontal
| plane, the
ngle of 10°.

Tools provided with doors are tested with the doors open or closed, whichever is the more unfayourable.

Tools intended to be filled with liquid by the user in NORMALUSE are tested empty or filled with the most
unfavourable quantity of water or the recommended liquid, Up to the rated capacity.

The tool shall not tip over.

19.8 TRANSPORTABLE TOOLS provided with whegls identified in the relevant part of IEC 62841-8 shall have
adequate gtability during transportation.

Compliancg is checked by the following test.

The tool is|held in its normal transportation position while traversing in both directions perpendjcular to the
slope of a plane inclined at an;angle of 10° to the horizontal, the cable or the cord wrapped up|and stored.
The tool shall not tip over.

19.9 If, |n accordance with 8.14.2, the user is instructed to remove a FIXED GUARD, quch as for
maintenante, to convert the tool or to change the ACCESSORY, then the fastenings shall remainj|attached to
the GUARD|or to the machinery. If a fastening need not be completely removed for removing the GUARD, it
shall be considered as still attached.

Compliance is checked by inspection and manual test.
20 Mechanical strength

20.1 Tools shall have adequate mechanical strength, and shall be so constructed that they withstand
rough handling that may be expected.

Compliance is checked by the tests specified in 20.2, 20.3 and 20.4.

Immediately after the tests, the tool shall withstand the electric strength test as specified in Annex D
between LIVE PARTS and ACCESSIBLE PARTS, and LIVE PARTS shall not have become accessible, as specified
in Clause 9.
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Damage to the finish, small dents and cracks which do not reduce CREEPAGE DISTANCES Or CLEARANCES
below the values specified in 28.1, or small chips which do not adversely affect protection against shock or
moisture are neglected.

The mechanical safety of the tool as required by this standard shall not be impaired.

If a decorative cover is backed by an inner cover, a fracture of the decorative cover is neglected when the
inner cover withstands the test after removal of the decorative cover.

20.2 Blows are applied to the tool by means of the spring-operated impact test apparatus according to

Clause 5 of IEC 60068-2-75:1997.

The spring

'S so adjusted that it causes the hammer to strike with an impact energy as shawn/in

Table 5
Impact energies

Table 5.

Parts to be tested Impact energy J

0,5+0,05
1,0+0,05

Brush caps

Other parts

The tool is
weak.

Where nec

20.3  For
TRANSPORT]

are given in

2031 A
these three
being 1 m g

If ATTACHM!
ATTACHMEN

2032 A
sphere hav

igidly supported and three blows are applied to each point of the enclosure which is

HAND-HELD TOOLS and hand-held LAWN AND GARDEN MACHINERY, 20.3.1 af
N\BLE TOOLS, 20.3.2 applies. For ground supported LAWN AND GARDEN MACHINERY, re

the relevant part of IEC 62841 -4.

HAND-HELD TOOL is dropped three times in total on a concrete surface from a height
drops, the sample is\tested in the three most unfavourable positions the lowest poin
bove the concrete stirface. Separable ACCESSORIES are not mounted.

ENTS are provided as specified in accordance with 8.14.2, the test is repeated
" or combination of ATTACHMENTS mounted to a separate tool sample.

[RANSPORTABLE TOOL, placed in its normal operating position, is impacted with a sn
ng_a diameter of (50 £2) mm and weighing (0,55 +0,03) kq. If a part of the tool can b

pssary, blows are also applied to GUARDS, ‘eovers, handles, levers, knobs and the likg.

likely to be

plies. For

Huirements

of 1 m. For
{ of the tool

with each

hooth steel
e impacted

from above, the sphere is dropped from a rest position to strike the component. Otherwise, the sphere is
suspended by a cord and is allowed to fall from a rest position as a pendulum to strike the area of the tool
to be tested. In either case, the vertical travel of the sphere is (1,3 £t01) m.

A GUARD that becomes disassembled is acceptable, if it can be reassembled to function properly.

Deformation of a GUARD or other part is acceptable, if the part can be restored to its original shape.

Damage to the tool or a portion of the drive system, other than a GUARD is acceptable, if the tool is
incapable of NORMAL OPERATION.

20.4 Accessible caps of brush holders shall have adequate mechanical strength.
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Compliance is checked by inspection and, in case of doubt, by removing and replacing the brushes 10
times, the torque applied when tightening the cap being as shown in Table 6.

Table 6
Test torques
Blade width of test screwdriver Torque
mm Nm
Up to and including 2,8 0,4
Over 2,8 up to and including 3,0 0,5
Over 3,0 upfto and including 4,1 0,6
Over 4,1 uplto and including 4,7 0,9
Over 4,7 uplto and including 5,3 1,0
Over 5,3 1,25

After this tg¢st, the brush holder shall show no damage impairing its further use, the thread, if a

be damage
The blade

recessint
must not e

20.5 For

d and the cap shall show no cracks.

idth of the test screwdriver must be as large as possible,“but must not exceed the |
ne cap. If, however, the thread diameter is smaller than the length of the recess, the
Kceed this said diameter. The torque must not be applied in jerks.

surfaces, as specified in the instruction manual in®aecordance with 8.14.2 b) 6), shall hav

mechanicq
relevant p3

Compliang
A separats
handle an
carried ouf
Clause D.}
output sha

21 Cons

211 Too

| strength in order to provide insulation\between the grasping area and the outpu
rt of IEC 62841-2, IEC 62841-3 or IEC62841-4 specifies if 20.5 does not apply.

e is checked by the following test:

) each recommended’ grasping surface in the most unfavourable position. The i
from a height of 1 m*onto a concrete surface followed by an electric strength test g
P using 1 250 W a-c. between the handles and grasping surfaces in contact with
[t of the tool.

ruction

s\which can be adjusted to suit different voltages, or to different speeds, shall be so

ny, shall not

bngth of the
blade width

all tools that are likely to cut into concealed wiring or their own cord, handles amd grasping

b adequate
shaft. The

sample, at the discretionyof the manufacturer, is to be subjected to a single impact on each

mpacts are
ccording to
foil and the

constructed

that accidental changing of the seffing is unlikely To occur, if such a change might result in a hazard.

Complianc

e is checked by inspection and by manual test.

21.2 Tools shall be so constructed that accidental changing of the setting of CONTROL DEVICES is unlikely

to occur.

Complianc

e is checked by manual test.

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

Complianc

e is checked by manual test.
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21.4 If handles, knobs and the like are used to indicate the position of switches or similar components, it
shall not be possible to fix them in a wrong position if this might result in a hazard.

Compliance is checked by inspection and by manual test.

21.5 Replacement of a flexible cable or cord requiring the moving of a switch which acts also as a
terminal for external conductors shall be possible without subjecting internal wiring to undue stress; after
repositioning the switch, and before reassembling the tool, it shall be possible to verify whether the internal
wiring is correctly positioned.

Compliance_is checked by inspection and by manual test.

21.6  Woaqd, cotton, silk, ordinary paper and similar fibrous or hygroscopic material shaltnet be used as
insulation, dnless impregnated.

Insulating material is considered to be impregnated if the interstices between the ffibres of the material are
substantialll filled with a suitable insulant.

Compliancg is checked by inspection.
21.7 Driviphg belts shall not be relied upon to provide the required/level of insulation.

This requirement does not apply if the tool incorporates “a special design of belt which prevents
inappropriate replacement.

Compliancg is checked by inspection.

21.8 Insulating barriers of CLASS Il TOOLS, andparts of CLASS Il TOOLS which serve as SUPPLEMENTARY
INSULATION [ or REINFORCED INSULATION, and which might be omitted during reassembly pfter USER
MAINTENANGE, shall either:

— b fixed in such a way thatthey cannot be removed without being seriously damaged; pr

— bg so designed that théy cannot be replaced in an incorrect position, and that, if they gre omitted,
the {ool is rendered inoperable or manifestly incomplete.

Compliancg is checked:by inspection and by manual test.

This requirgment.issmet if the barrier is so fixed that it can only be removed by breaking or cutting.

Fixing by mese
MAINTENANCE.

dliring USER

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

An adequate internal lining of insulation material, or an adequate internal insulating coating on metal
enclosures, is considered to be an insulating barrier provided that the coating cannot easily be removed by
scraping.

For cLASsS 11 TOOLS, sleeve on an insulated internal conductor, other than the core of an external flexible
cable or cord, is considered to be an adequate insulating barrier, if it can only be removed by breaking or
cutting, or if it is clamped at both ends.
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Ordinary lacquering on the inside of metal enclosures, varnished cambric, flexible resin-bonded paper, or
the like are not considered to be insulating barriers.

21.9 The insulation of the inner conductors of a flexible cable or cord used as wiring within the tool is
considered as BASIC INSULATION. No additional insulation is required in areas of CLASS | CONSTRUCTION.
When these conductors are used in areas of CLASS II CONSTRUCTION, they shall be insulated from

accessible

metal parts by any of the following:

— the sheath of the SUPPLY CORD itself, provided this sheath is not exposed to undue thermal stress,
clamping against accessible metal or other mechanical stress (e.g. pressure or tension) that could

cau

se damage to the sheath; or

-a
Compliand

2110 Ai
safety.

Complianc

It shall not
openings @

21.11 cL
brush hold
that acces

CLASSII TO

or fall out
SUPPLEMEN

specified i

CLASSIITO

sleeve, tubing or barrier complying with the requirements of SUPPLEMENTARY INSULAT]
e is checked by inspection and, for the determination of thermal stress, by the test of

intake of motor enclosures shall not enable the ingress of foreign \bodies that g

e is checked by the following test.

be possible to insert a steel ball of 6 mm diameter urider its own weight through th
ther than those adjacent to the fan.

\SS | TOOLS shall be so constructed that, should any wire, screw, nut, washer, sp
br component or similar part become loose 61 fall out of position, it cannot become s
Sible metal is made live.

DLS or CLASS Il CONSTRUCTIONS shalkbe so constructed that, should any such part be

of position, it cannot become (so disposed that CREEPAGE DISTANCES Or CLEAR
TARY INSULATION or REINFORCED INSULATION are reduced to less than 50 % of

28.1.

insulating bharriers between aceessible metal and motor parts and other LIVE PARTS.

For cLASS
adequately

It is not to
time. For

| TOOLS, this. requirement can be met by the provision of barriers, or by fixin
., and by providing sufficiently large CREEPAGE DISTANCES and CLEARANCES.

be expected that two independent parts will become loose or fall out of position 3
electrical connections, spring washers are considered to be adequate for pre

ON.
Clause 12.

ould impair

e air intake

ring, brush,
o disposed

come loose

\NCES over
the values

DLS Or CLASS Il CONSTRUCTIONS, other than those of the all-insulated type, shall be priovided with

j the parts

t the same
venting the

loosening

ftheparts:

Wires are considered as likely to become free from terminals or soldered connections, unless they are
held in place near to the terminal or termination, independent of the terminal connection or solder.

Short rigid wires are not regarded as liable to come away from a terminal, if they remain in position when
the terminal screw is loosened.

Complianc

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

21.12 SUPPLEMENTARY INSULATION and REINFORCED INSULATION shall be so designed or protected that
they are not likely to be impaired by deposition of dirt, or by dust resulting from wear of parts within the
tool, to such an extent that CREEPAGE DISTANCES or CLEARANCES are reduced below the values specified in
28.1.
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Ceramic material not tightly sintered and similar materials, and beads alone, shall not be used as
SUPPLEMENTARY INSULATION Or REINFORCED INSULATION.

Elastomer, natural or synthetic rubber parts used as SUPPLEMENTARY INSULATION and/or REINFORCED
INSULATION shall be resistant to ageing, or be so arranged and dimensioned that CREEPAGE DISTANCES are

not reduced below the values specified in 28.1, even if cracks occur.

Insulating material in which heating conductors are embedded serves as BASIC INSULATION, and shall not
be used as REINFORCED INSULATION.

Compliance is checked by inspection, by measurement and, for elastomer and rubber, by the following

test.

Elastomer and rubber parts are aged at a temperature of (100 £2) °C for 70 h. After the test) thelparts shall
withstand the test of Clause D.2 using 75 % of the values indicated in Table D.1. For the test in
accordancg with Clause D.2, the parts may be tested individually or reassembledhin the tool.|If a part is
tested reagsembled in the tool, the test shall only be conducted between LIVE'PARTS and ACCESSIBLE
PARTS.

NOTE In case|of doubt with regard to materials other than rubber, special tests may be made,

In case of doubt, the following test is carried out to determine, if cefamic material is tightly sintergd.

The ceramic material is broken into pieces that are immersed.in a solution containing 1 g of fuchsine in
each 100 g|of methylated spirit. The solution is maintained.at*a pressure not less than 15 MPa for a period
so that the|product of the test duration in hours and the test pressure in megapascals is approximately
180.

The pieces|are removed from the solution, rinsed;’dried and broken into smaller pieces.

The freshly|broken surfaces are examined ahd shall not show any trace of dye visible with normjgl vision.
21.13 Toqls shall be so constructed that internal wiring, windings, commutators, slip rings and the like,
and insulation in general, are notexposed to oil, grease or similar substances.

If the constfuction necessitates that insulation be exposed to oil or grease or similar substance, ps in gears
and the likg, the oil or grease or substance shall have adequate insulating properties so that gompliance
with the stahdard is nietimpaired, and shall have no effect on insulation.

Compliancg ischécked by inspection and by the tests of this standard.

21.14 It shall not be possible to gain access to brushes without the aid of a tool.

Screw-type brush-caps shall be so designed that, when tightening, two surfaces are clamped together.

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

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

Compliance is checked by inspection.
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21.15 Tools employing LIQUID SYSTEMS shall protect the user against the increased risk of shock due to
the presence of liquid under faults of the LIQUID SYSTEM.

Tools employing LIQUID SYSTEMS shall be either:
— of CLASS Il CONSTRUCTION; or

— of CLASS | or CLASS Il CONSTRUCTION and be provided with a RESIDUAL CURRENT DEVICE and comply
with 14.3, 14.4 and 14.5; or

— of CLASS | or CLASS Il CONSTRUCTION and be designed for use in combination with an isolating
transformer and anlnly with 14 3 and 14 4

Compliancg is checked by inspection.

21.16 For tools having compartments to which access can be gained without the-aid of a tgol and that
are likely tp be cleaned in NORMAL USE, the electrical connections shall be arranged so that they are not
subject to pulling during cleaning.

Compliancg is checked by inspection and by manual test.

21.17 Tools shall be fitted with a POWER SWITCH to control the métor. The actuating member of this switch
shall be easily visible and accessible.

Compliancg is checked by inspection.

21.17.1 Kor tools incorporating a switch with a lock-off device, whereby the switch trigger jis operated
with a squeezing action by closing the fingers towards the palm of the hand, the lockoff system shall be
designed {o ensure sufficient durability to withstand abuse and environmental conditions|to prevent
activation ¢f the tool by the switch trigger alone.

Compliancg is checked by inspection:and by the tests of 21.17.1.1 and, for lock-off devices that are self-
restoring t@ the lock-off position, additionally by the tests of 21.17.1.2.

21.17.1.1 | A sample of the(switch and its lock-off system assembled into the relevant tool housing is kept
for 1 h in alheating cabinet at 80 °C.

After the sample has.returned to within 5 K of the ambient temperature, the switch lock-off system shall
then comply with'the'test of 21.17.1.3.

21.17.1.2 L AZsample of the switch and its lock-off system assembled into the relevant fool housing is
operated for the number of cycles in accordance with 23.1.10.2, where one cycle is defined as follows:

1) the lock-off device is actuated;
2) the switch is actuated;

3) the lock-off device or the switch is released as required to restore the switch to the locked state.

The switch actuations shall be conducted at a rate of 10 to 20 per min. Following the operations as
specified above, the sample shall then comply with the test of 21.17.1.3. During this test, the tool need not
be connected to the supply.

NOTE The above test can be performed in conjunction with 23.1.10.2.
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21.17.1.3 A push force as specified in Table 7 is applied to the most unfavourable point of the switch
actuating member in the direction of the switch actuation for a period of 10 s without prior actuation of the
lock-off device. The switch shall not actuate during the application of the specified force. The switch and its

lock-off system shall operate as designed after the applied force is terminated.

Table 7
Switch trigger force

Trigger type Force (N)

Single finger trigger

4100
TOT

(trigger length < 30 mm)

Multi finger trigger
150

(trigger length = 30 mm)

21.18 Addgitional requirements for POWER SWITCHES for HAND-HELD TOOLS are given in 21.18.1

requiremen
for POWER S

21.18.1 H
SWITCH, wif]

any of the h

For HAND-H
continued g

NOTE In Euro|
Compliancg

21.18.11

switch shal
tools suppl
within the g

ts for POWER SWITCHES for TRANSPORTABLE TOOLS are given in 21,18.2. Additional re
WITCHES for LAWN AND GARDEN MACHINERY are given in the relevantpart of IEC 62841

or HAND-HELD TOOLS, the POWER SWITCH required by 21,17 shall be a MOMENTA
h or without a lock-on device, which can be switched ©On and off by the user withou

andle(s) or grasping surface(s) required by 19.4.

ELD TOOLS without a relevant part of IEC 62844~2-and without a substantial risk asso
peration, POWER SWITCHES other than MOMENTARY POWER SWITCHES are permitted.

be (EN 62841-1), the above paragraph is not applicable.
P is checked by inspection and by manual test.

When a MOMENTARY POWER-SWITCH has a separate action to lock it in the "on" p
unlock automatically with.a single actuation motion without releasing the grasp on t
ed with more than one switch of which any can be locked on, the lock-on switch (e
rasping zone necessary to control the tool, and any one of these switches shall unlo

ineffective

Il remaining loCk;on devices automatically with a single actuation motion without re

grasp on the tool.

Where ther is a risk/associated with continued locked-on operation as defined by the relevant
62841-2, the switch shall not have any locking device to lock it in the "on" position.

Additional
juirements
4,

RY POWER
t releasing

ciated with

bsition, the
he tool. For
s) shall be
ck or make
easing the

part of IEC

Compliance is checked by inspection and by manual test.

21.18.1.2 Where there is a risk associated with inadvertent starting as defined by the relevant part of IEC
62841-2, POWER SWITCH triggers and lock-off devices, if applicable, shall be so located, designed or
guarded that inadvertent operation is unlikely to occur.

It shall either not be possible to start the tool when a rigid sphere with a diameter of (100 £1) mm is applied
to the POWER SWITCH in any direction with a single linear motion;

or
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two separate and dissimilar actions shall be necessary before the motor is switched on (e.g. a POWER
SWITCH which has to be pushed in before it can be moved laterally to close the contacts to start the motor).

It shall not be possible to achieve these two actions with a single grasping motion or a straight line motion.

Compliance is checked by inspection and by manual test.
NOTE In Europe (EN 62841-1), the following additional requirement applies:

Unless HAND-HELD TOOLS are equipped with a MOMENTARY POWER SWITCH, voltage recovery following an interruption of the
supply shall not give rise to a hazard. The relevant part of IEC 62841-2 specifies if this subclause applies and gives specific
requirements.

21.18.2 For TRANSPORTABLE TOOLS, the POWER SWITCH required by 21.17 shall be able\tp be easily
actuated "on" or "off" without any reasonably foreseeable hazard from the operator's position as specified
in the instryiction manual in accordance with 8.14.2.

Compliancg is checked by inspection.

21.18.2.1 | Unless TRANSPORTABLE TOOLS are equipped with a MOMENTARY POWER SWITCH, voltage
recovery following an interruption of the supply shall not give rise to a“hazard. The relevant|part of IEC
62841-3 specifies if this subclause applies and gives specific requirements.

Compliancg is checked by inspection.

21.18.2.2 | An "on"/"off" control shall be capable of being.turned off by the operator with a single straight-
line motion.

When a flap/cover is provided and covers the stop:button it shall do so in a way such that pushing the flap
actuates the stop.

Compliancg is checked by manual test.

21.18.2.3 | A POWER SWITCH shall be’located, designed or guarded so that unintentional movement to the
"on" positign is unlikely.

It shall either not be possible to start the tool when a rigid sphere with a diameter of (100 £1) min is applied
to the POWER SWITCH in.any direction with a single linear motion;

or

the POwWERLsSWITCH shall have two separate and dissimilar actions before the motaor is switched on (e.g. a
POWER SWITCH which has to be pushed in before it can be moved laterally to close the contacts to start the

motor). It shall not be possible to achieve these two actions with a single grasping or a straight line motion.
Compliance is checked by inspection and by manual test.

21.18.2.4 A push-pull switch shall be turned off by an inward push.

Compliance is checked by inspection.

21.19 Tools shall be so designed that the protection against electric shock is not affected when screws
removed during USER MAINTENANCE are incorrectly replaced during reassembly.
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Compliance is checked by removing screws required by each USER MAINTENANCE operation as specified in
8.14.2 and attempting to install them into the improper screw locations of the same or larger diameter
during reassembly, using the torque from Table 11, after which CREEPAGE DISTANCES and CLEARANCES
between LIVE PARTS and accessible metal parts shall not have been reduced below the values specified in

28.1.

21.20

60529:2013 shall be fulfilled.

Compliance is checked by making the relevant tests.

If the tool is marked with the first numeral of the IP system, the relevant requirements of IEC

21.21 Togls shall be so designed that there is no risk of electric shock from charged capagitors when
touching the pins of the plug. Capacitors, having a rated capacitance less than or equal te 0,1 uF, are not
considered|to entail a risk of electric shock even if connected to the supply side of)the switch. This
requirement does not apply to capacitors complying with the requirements for PROTECTIVE [[MPEDANCE
specified in[9.2 and 21.34.

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

The tool is pperated at RATED VOLTAGE.

The POWER SWITCH is then moved to the "off" position and thetool is disconnected from thg supply by
means of the plug.

One secondl after disconnection, the voltage between the pins of the plug is measured with an|instrument
which does|not appreciably affect the value to be meaSured.

The voltage shall not exceed 34 V.

21.22 Nop-detachable parts, which provide the necessary degree of protection against elegtric shock,
moisture, of contact with moving parts{shall either require removal with the aid of a tool or b¢ fixed in a
reliable manner.

Snap-in deyices used for fixjipg'such parts shall have an obvious locked position. The fixing pfoperties of
snap-in deyices used in parts-which are likely to be removed shall not deteriorate.

Compliancg is checkéd-by inspection or by the following tests.

Parts which are likely to be removed are disassembled and assembled 10 times before the test is carried
out.

The tool is at ambient temperature. However, in cases where compliance may be affected by temperature,
the test is also carried out immediately after the tool has been operated under the conditions specified in
Clause 12.

The test is applied to all parts which are likely to be detachable, whether or not they are fixed by screws,
rivets, or similar parts.

A force is applied without jerks for 10 s in the most unfavourable direction to those areas of the cover or
part which are likely to be weak. The force is as follows:
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— push force 50 N;
— pull force

a) if.the §hape of the part is such that the fingertips cannot 50 N-
easily slip off ’
b) if the projection of the part which is gripped is less than 30N

10 mm in the direction of removal

The push force is applied by means of a rigid test probe with the dimensions of the test probe B of IEC

61032:199

7, but without any articulation.

The pull fq
affected.

While the
aperture o
twisted or {

If the shap
shown in F
means of t

If the cove
same time

— for maja

— for majq

This torque

If the proje
value.

Parts shall

21.23 H4
work loose

rce is applied by a suitable means such as a suction cup, so that the testcres

pull test of a) or b) is being applied, the test fingernail shown in Figiré 1 is inse
- joint with a force of 10 N. The fingernail is then slid sideways with.a force of 10
ised as a lever.

e of the part is such that an axial pull is unlikely, no pull foree)is applied, but the te
figure 1 is inserted in any aperture or joint with a force of<10 N, and is then pulled|
he loop with a force of 30 N in the direction of removal,

- or part is likely to be subjected to a twisting force, a torque as detailed below is ag
as the pull or push force:

r dimensions up to and including 50 mi

r dimensions over 50 mm

is also applied when the teSbfingernail is pulled by means of the loop.

ction of the part which_is gripped is less than 10 mm, the above torque is reduced to

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

if loosening might result in a hazard.

Ults are not

rted in any
N; it is not

st fingernail
for 10 s by

plied at the

2 Nm;
4 Nm.

50 % of the

ndles,"knobs, grips, levers and the like shall be fixed in a reliable manner so that they will not

Compliance is checked by inspection, by manual test, and by trying to remove the handle, knob, grip or
lever applying, for 1 min, a 30 N axial force either pushing or pulling.

21.24 Storage hooks and similar devices for flexible cords shall be smooth and well rounded.

Complianc

e is checked by inspection.

21.25 Current-carrying parts and other parts, the corrosion of which might result in a hazard, shall be
resistant to corrosion under normal conditions of use.

Compliance is checked by verifying that, after the tests of Clause 15, the relevant parts show no sign of
corrosion. Stainless steel and similar corrosion-resistant alloys and plated steel are considered to be
satisfactory for the purpose of this requirement.
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NOTE Examples of causes of corrosion are the incompatibility of materials and effects of heating.

21.26 Tools having parts where reliance is based upon SAFETY EXTRA-LOW VOLTAGE to provide the
necessary degree of protection against electric shock, shall be so designed that the insulation between

parts operating at SAFETY EXTRA-LOW VOLTAGE and other LIVE PARTS complies with the requirements for
DOUBLE INSULATION or REINFORCED INSULATION.

Compliance is checked by the tests specified for DOUBLE INSULATION or REINFORCED INSULATION.

21.27

INSULATION or REINFORCED INSULATION.

Parts separated by PROTECTIVE IMPEDANCE shall comply with the requirements for DOUBLE

Compliancy

21.28 Sh
accessible

Compliance
the knob, h

21.29 Fo
actuated sh

If these handles, levers or knobs are of metal, and if their shafts or fixings are likely to become

event of a
ACCESSIBLE]

For TRANSP]
handles, le
earthing ter

Compliancg
test in Clau|

21.30 For
surfaces, 3
insulating n
ACCESSIBLH

live by thg
SUPPLEMEN

 is checked by the tests specified for DOUBLE INSULATION Or REINFORCED INSULATION:

hfts of operating knobs, handles, levers and the like shall not be live unless the s
vhen the knob, handle, lever and the like is removed.

P is checked by inspection and by applying the test probe B of IEC-61032:1997 after|
bndle, lever, or the like, even with the aid of a tool.

constructions other than those of class lll, handles, Ievers and knobs which g
all not become live in the event of an insulation fault.

BASIC INSULATION fault, they shall either be adequately covered by insulating mater
PARTS shall be separated from their shafts offixings by insulation.

ORTABLE TOOLS and LAWN AND GARDEN;MACHINERY of CLASS |, this requirement does 1
ers and knobs, other than those of\electrical components, if they are reliably conng
minal or earthing contact or separated from LIVE PARTS by earthed metal.

b of the insulating covering~or material is checked by inspection, and by the elect
e D.2 with 1 250 V applied.

all tools that aré€ likely to cut into concealed wiring or their own cord, handles an
s specified in ‘the instruction manual in accordance with 8.14.2 b) 6), shall be
naterial or, when of metal, shall be either adequately covered by insulating mate
PARTS shall-be separated by insulating barrier(s) from accessible metal parts that m

output_shaft. These insulating barriers are not to be regarded as BASIC |
FARY TINSULATION Or REINFORCED INSULATION.

haft is not

removal of

re held or

live in the
al, or their

ot apply to
pcted to an

ic strength

d grasping
formed of

ial or their
By become

NSULATION,

If a stick type auxiliary handle 1s provided with such tool, It shall be insulaied and be provided w

th a flange

having a height not less than 12 mm above the grasping surface between the grasping area and

ACCESSIBLE

PARTS that may become live by the output shaft.

The relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4 specifies if 21.30 does not apply.

Compliance is checked by inspection and by the tests of 20.5.

21.31

if of metal, shall be separated from accessible metal parts by SUPPLEMENTARY INSULATION.

For cLASS Il TOOLS, capacitors shall not be connected to accessible metal parts, and their casings,

This requirement does not apply to capacitors complying with the requirements for PROTECTIVE IMPEDANCE

specified in

9.2 and 21.34.
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Complianc
21.32 Ca

Complianc

e is checked by inspection and by the tests specified for SUPPLEMENTARY INSULATION.
pacitors shall not be connected between the contacts of a THERMAL CUT-OUT.

e is checked by inspection.

21.33 Lamp holders shall be used only for the connection of lamps.

Complianc

e is checked by inspection.

TN n A AN~ ol all atla + 4 $ $ thao toanad

21.34 PR
is unlikely
circuited o

Resistors
60065:201

A single c3

Compliand

21.35 Dust collection

Tools as iq
amount of
which allo

process. These dust outlets shall direct the discharge away from the operator and they alo
external syiction device (s) for evacuating the by-products of the working process shall not
NORMAL USE of the tool.

Compliancg is checked by inspection)

22 Internal wiring

22.1 Wirg¢ways shallbe'smooth and free from sharp edges.

Wires shal
cause danj

~ concict of act b canarata Ao AN ANt a
T LU TTVILICTIVIT LUAIN UL OTTATT ULUTToTol U AaltTudol Ltvwou O\JVUIUL\J U\JIIIP\JI oo, uire IIIIFUUUI
to change significantly during the lifetime of the tool. If any one of the componer
open-circuited, the values specified in 9.2 shall not be exceeded.

complying with 14.1 a) of IEC 60065:2011 and capacitors complying with 1
I are considered to comply with this requirement.

e is checked by inspection and by measurement.

entified in the relevant part of IEC 6284142 or IEC 62841-3, which produce a c
dust, shall have either an integral dust collection/suction device or have dust outlet(
v the mounting of external suction device (s) for evacuating the by-products of {

be protected so that they do not come into contact with burrs, cooling fins, etc.,
age.to'the insulation of conductors.

ce of which
ts is short-

1.2 of IEC

pacitor with a RATED VOLTAGE of at least that of the RATED VOLTAGE of the tool that fulfjls subclass
Y1 of IEC $0384-14 may be employed instead of two separate componen{s’

bnsiderable
5) designed
he working
ng with any
mpede the

which may

Holes in metal through which insulated wires pass shall be provided with bushings or, unless required
otherwise in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4, shall have smooth, well-
rounded edges. A radius of 1,5 mm is considered to be well rounded.

Wiring sha

Complianc

Il be effectively prevented from coming into contact with moving parts.

e is checked by inspection.

22.2 Internal wiring shall be either so rigid and so fixed or insulated that CREEPAGE DISTANCES and
CLEARANCES cannot be reduced below the values specified in 28.1.

Compliance is checked by inspection and by the tests of 28.1.
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When sleeving is used as SUPPLEMENTARY INSULATION on internal wiring, it shall be retained in position by
positive means. A sleeve is considered to be fixed by positive means if it can only be removed by breaking
or cutting, or if it is clamped at both ends.

Compliance is checked by inspection and by manual test.

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

Compliance is checked by inspection.

22.4  Aluminium wires shall not be used for internal wiring. Windings of a motor are not_cor|sidered as
internal wiring.

Connections to aluminium windings shall consider the effects of possible corrosion between|aluminium
and other metals and comply with the requirements of 26.4.

Compliancé is checked by inspection.

22.5 Strapded conductors shall not be consolidated by lead-tin soldering where they are suibjected to
contact prepsure, unless the clamping means is so designed that there'is no risk of bad contact due to cold
flow of the golder.

Consolidatipn of a stranded conductor by lead-tin soldering is allowed if spring terminals|are used;
securing the clamping screws alone is not considered adequate.

Soldering of the tip of a stranded conductor is allowed.
Compliancg is checked by inspection.

22.6 Diffefent parts of a tool that can.move relative to each other
a) i NORMAL USE,
b) during adjustment operations,
or

c) dyiring USER MAINTENANCE

shall not cause undue stress to electrical connections and internal conductors, including those providing
earthing continuity. Flexible metallic tubes shall not cause damage to the insulation of the conductors
contained within them. Open-coil springs shall not be used to protect the wiring. If a coiled spring, the turns
of which touch one another, is used for this purpose, there shall be an adequate insulating lining in addition
to the insulation of the conductors.

This requirement does not apply to movements of parts with small amplitudes caused by vibration.

NOTE Examples of an adequate insulating lining are flexible cords complying with IEC 60227 or IEC 60245.
Compliance is checked by inspection and by the following test.

If flexing occurs in NORMAL USE, the tool is placed in the normal position of use.
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With no power applied, the movable part is moved backwards and forwards, so that the conductor is flexed

through the largest angle allowed by the construction, the rate of flexing being a minimum of 6
The number of flexings is

— 10 000, for conductors/connections flexed during NORMAL USE;
— 2 000, for conductors/connections flexed during adjustments;

— 100, for conductors/connections flexed during USER MAINTENANCE.

A flexing is one movement, either backwards or forwards.

per minute.

After the fest, the tool shall withstand the electric strength test of Annex D between LNE
ACCESSIBLE PARTS and LIVE PARTS shall not have become accessible, as specified in Clause, 9

23 Components

23.1  Components referenced in this standard shall comply with the safety requirements spe|
referenced |IEC standards, as far as they reasonably apply.

Batteries gre not regarded as components, but as part of the tool. They shall comply with thg
requiremenmts as specified in Annexes K and L.

If compongnts are marked with their operating characteristics;{the conditions under which they
the tool shall be in accordance with these markings, unless'a specific exception is made.

Compliance with the IEC standard for the relevant<component does not necessarily ensure
with the requirements of this standard.

Unless otherwise specified, the requirements of Clause 28 of this standard apply between LI
components and ACCESSIBLE PARTS of the tool.

Unless components have been previously tested and found to comply with the relevant IEC 4
the numbey of cycles specified, they are tested in accordance with 23.1.1 to 23.1.11.

23.1.1 Chpacitors in auxiliary windings of motors shall be marked with their RATED VOLTAG
rated capagitance.

Compliancg is checKed by inspection.

PARTS and

cified in the

applicable

are used in

compliance

VE PARTS of

tandard for

E and their

23.1.2 Capacitors for radio interference suppression shall comply with IEC 60384-14, |

Compliance is checked by inspection.

23.1.3 Small lampholders similar to E10 lampholders shall comply with the requirements for E10

lampholders in IEC 60238. However, they need not accept a lamp with an E10 cap complyi
current edition of Standard Sheet 7004-22 of IEC 60061-1.

Compliance is checked by inspection.

ng with the

23.1.4 Isolating transformers or SAFETY ISOLATING TRANSFORMERS, except incorporated transformers as
defined in IEC 61558-1, shall comply with IEC 61558-2-4 or IEC 61558-2-6, respectively. Switch mode

power supply units and transformers for switch mode power supply units shall comply with IE
16.

C 61558-2-
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Compliance is checked by inspection.

Incorporated transformers shall comply with IEC 61558-2-4 or IEC 61558-2-6 except for marking
requirements.

Compliance is checked by the relevant tests of IEC 61558-2-4 or IEC 61558-2-6. These tests shall be
performed in the tool.

23.1.5 Appliance couplers shall either comply with IEC 60320 or the manufacturer shall inform the user
in the instructions for use to connect the tool only by means of the appropriate connector specified by the

manufacturer.

Compliancg

23.1.6 Au
shall have 1

Compliancy
60730-1:20

—fo
—fo
—fo
—fo

—fo

Automatic
accordancsg

"marking" includes documentation afid-declaration as specified in Clause 7 of IEC 60730-1:201

The tests (
during Clay

A specific €
b) of Table

2317 Th

P S checked by inspection.

tomatic temperature controls containing electromechanical contacts that cycle in N
uitable endurance for their intended application.

b js checked by evaluating the endurance of a cycling control aécording to Clause
10 under the conditions occurring in the tool. The number of cyclés to be used is:

a THERMOSTAT, 10 000 cycles of operation;

(a TEMPERATURE LIMITER, 1 000 cycles of operation;

[ a SELF-RESETTING THERMAL CUT-0UT, 300 cycles.of operation;

[ a voltage-maintained non self-resetting thermal cut-out, 1 000 cycles of operation;

r other non self-resetting thermal cut-Quts, 30 cycles of operation.
controls which comply with thécrequirements of IEC 60730-1:2010, and which a

with their marking, are .cohSidered to meet the requirements of this standard

f Clause 17 of IEE~60730-1:2010 are not carried out on automatic controls whi
se 12, if the tool-meets the requirements of this standard when they are short-circuitg

xception with regard to the testing of THERMOSTATS and TEMPERATURE LIMITERS iS ma
1 of Clause 12.

e\testing of components which have to comply with other standards is, in general,

DRMAL USE,

17 of IEC

re used in
(the term

).

ch operate
ol

ide in Note

carried out

separately,

according to the relevant Standard as 1ollows.

If the component is marked and used in accordance with its marking, it is tested in accordance with its
marking, the number of samples being that required by the relevant standard.

In particular, components not mentioned in Table 1 of Clause 12 are tested as a part of that tool.

23.1.8 Components that have not been separately tested and found to comply with the component
standards as references in 23.1 or components that are not marked or not used in accordance with their
marking, are tested in accordance with the referenced relevant standard under the conditions occurring in
the tool.

When an IEC standard for a component is not referenced in 23.1, there are no additional tests specified.
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23.1.9 For capacitors connected in series with a motor winding, the voltage across the capacitor shall not
exceed 1,1 times the RATED VOLTAGE of the capacitor, when the tool is operated at a voltage equal to 1,1
times RATED VOLTAGE and under no-load.

23.1.10 Switches shall be so constructed that there will be no failure that might impair compliance with
this standard.

Compliance is checked by the following.

Switches, if separately tested and found to comply with IEC 61058-1:2008, shall meet the requirements
specified in 23.1.10.1.

Switches which have not been separately tested and found to comply with IEC 6105812008 or do not
meet the requirements of 23.1.10.1, are tested as in 23.1.10.2 to 23.1.10.3.

23.1.10.1 | Switches shall be rated and classified as follows.

POWER SWITCHES shall be rated as follows:
— fgr a voltage not less than the RATED VOLTAGE of the tool;
— fdr a current not less than the RATED CURRENT of the tool;
—fdr a.c., if the tool is rated for a.c.;

—far d.c., if the tool is rated for d.c.

Electronic POWER SWITCHES shall, as a minimum, be classified for Continuous Duty in accordance with IEC
61058-1:2008.

POWER SWITCHES shall further be classified‘with respect to load:

— syitches for motor-operated-\tools and motor-operated LAWN AND GARDEN MACHINERY: for resistive
and motor load in accordance with 7.1.2.2 of IEC 61058-1:2008, if the switch would enfounter this
loadl in NORMAL USE;

— syitches for magnetically driven tools and magnetically driven LAWN AND GARDEN MACHINERY: for
indxctive load in‘\accordance with 7.1.2.8 of IEC 61058-1:2008, if the switch would engounter this
loadl in NORMAL-USE;

— alternatively, switches may be regarded as switches for a declared specific load in accordance
with «75172.5 of IEC 61058-1:2008 and may be classified based upon the load| conditions
encountered i the toot M NORMAL USE.

Ratings and load classifications for switches other than POWER SWITCHES shall be based on the conditions
encountered in the tool.

Switches shall further be classified as follows with respect to endurance:
— POWER SWITCHES for HAND-HELD TOOLS: for 50 000 operating cycles;

— POWER SWITCHES for TRANSPORTABLE TOOLS and LAWN AND GARDEN MACHINERY: for 10 000
operating cycles;

— POWER SWITCHES which possess series electronics must also endure 1 000 operating cycles with
the electronics bypassed,;
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NOTE 1 Switches without any declared endurance with the electronics bypassed have been tested, by default, to 1 000 operating
cycles in accordance with IEC 61058-1:2008.

— switches other than POWER SWITCHES, such as speed selector switches, which are likely to be
switched under electrical load: for 1 000 operating cycles. However, this test is not required, if the
requirements of this standard are met with the switch short-circuited;

— switches other than POWER SWITCHES that either

« are intended for operation without electrical load, and which can be operated only with the
aid of a tool or are interlocked so that they cannot be operated under electrical load; or

NOTE 2 Moto

Compliancy
certificate p

23.1.10.2

Compliancg
of 17.2.4.4
and with thg

POWER SWi
TRANSPORT]

If a POWER
one or mon
provides a

— on
for &

—th
gred

Switches o
while energ

~provide a motor direction reversing furctior; or

» are switches for 20 mA load as classified in 7.1.2.6 of IEC 61058-1:2008(are n
to possess any particular endurance characteristic.

reversing endurance is tested in 18.7.

b /s checked by inspection of the markings on the switch andOby the documer
rovided with the switch.

The endurance properties of switches shall be adequate.

P iS checked by submitting three samples of the switch to the accelerated cycle end
of IEC 61058-1:2008, but with load conditions as-specified in either 23.1.10.2.1 or

ot required

tation and

Lirance test
3.1.10.2.2

b number of operating cycles as specified below.

TCHES for HAND-HELD TOOLS are tested for 50 000 operating cycles. POWER SW
NBLE TOOLS and LAWN AND GARDEN MACHINERY are tested for 10 000 operating cycles.

SWITCH is comprised of mechanical contacts in series with ELECTRONIC CIRCUITRY|
e semiconductor switching devices (SSD) as defined in IEC 61058-1:2008 where {
brotective function by reducing the current during switch operation, then:

three additional samplés, the ELECTRONIC CIRCUITRY shall be bypassed and the te{
t least 1 000 opeftating cycles; or

b protective.function shall be considered to be a SAFETY CRITICAL FUNCTION and com,
ter of the{performance levels for POWER SWITCHES in 18.8.

‘her.than POWER SWITCHES, such as speed selector switches, which are likely to b
ized, are tested as described above, but for 1 000 operating cycles only for the loaq

ITCHES for

containing
he circuitry

bt repeated

bly with the

e switched
conditions

encountere

d in NORMAL USE.

Switches, other than POWER SWITCHES, intended for operation without electrical load, and which can be
operated only with the aid of a tool or are interlocked so that they cannot be operated under electrical load,
are not subjected to the tests of 17.2.4.4 of IEC 61058-1:2008.

Reverse switches are not subjected to the tests of 17.2.4.4 of IEC 61058-1:2008, as they are tested in

18.7.

Switches for 20 mA load as classified in 7.1.2.6 of IEC 61058-1:2008 are also not subjected to the tests of
17.2.4.4 of IEC 61058-1:2008.
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After completion of the above tests, the switch shall be able to be turned on and off and comply with the
insulating compliance (TE3) of 17.2.5.3 of IEC 61058-1:2008 for BASIC INSULATION.

23.1.10.2.1 For switches tested with an external load, the load conditions are as follows:

POWER SWITCHES for motor-operated tools and motor-operated LAWN AND GARDEN MACHINERY are regarded
as classified to 7.1.2.2 of IEC 61058-1:2008. They are tested with 6 times I-M making current and a power

factor 0,6 +0,05, and with I-M breaking current and a power factor = 0,9, the I-M current being the RATED
CURRENT of the tool.

POWER SWITCHES for magnetically driven tools and magnetically driven LAWN AND GARDEN MACHINERY are
regarded gs-cfassifietHo7~+2-6-¢ ’, —FHrey-are-testedHwith-6-times nakirg
a power fagtor 0,6 £ 0,05, and with I-| breaking current and a power factor 0,6 0,05, the J-\cdirrent being
the RATED QURRENT of the tool.

Switches @ther than POWER SWITCHES, but which would encounter the same load «condition§ as POWER
SWITCHES ih NORMAL USE, shall be tested with the corresponding load conditions above.

23.1.10.2.2 For switches tested utilizing the motor or magnetic load encouhtered in the tool, the switch is
tested at RATED VOLTAGE for the required number of operating cycles, each'eycle composed as follows:

1) With the tool at rest, the switch is closed without any mechanical load applied to the tdol.

2) The switch is opened with the tool loaded to RATED CURRENT or RATED INPUT.

The operafing cycles shall be conducted as quickly as’possible but need not meet the requirements of
17.2.3.4.1 pf IEC 61058-1:2008.

23.1.10.3 | The breaking capacity of POWER.SWITCHES of motor-operated tools and LAWN AND GARDEN
MACHINERY| shall be adequate.

Compliancg is checked by the locked-rotor test (TC9) of 17.2.4.9 of IEC 61058-1:2008 with a qurrent of 6 '
I-M. Alterngtively, the test is performed-with the switch incorporated in the tool with the motor Igcked, each
"on" period being not more than 0,5's, and each "off" period being not less than 10 s.

After this test the POWER _SWITCH shall have no electrical or mechanical failure. If the swit¢h operates
properly in the "on" and “off" positions at the end of the test, it is considered to have no mgchanical or
electrical failures.

23.1.11 Blectrenic POWER SWITCHES, without series mechanical contact separation (air gap), are allowed,
provided the requirements of 18.6 and 18.8 are met.

NOTE Electronic POWER SWITCHES are considered to provide a SAFETY CRITICAL FUNCTION.

23.2 Tools shall not be fitted with

— switches or automatic controls in flexible cords, however PROTECTIVE DEVICES such as RCDs are
allowed;

— devices, except for earthing conductors, which are intended to cause the protection device in the
fixed wiring to operate in the event of a fault in the tool;

— THERMAL CUT-OUTS which can be reset by a soldering operation.

Compliance is checked by inspection.
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23.3 Protection devices (e.g. overload or over-temperature protection devices) or circuits that switch off
the tool shall be of the non-self-resetting type where there is a risk associated with inadvertent starting as
specified in the relevant part of IEC 62841-2 (by 21.18.1.2), IEC 62841-3 or IEC 62841-4.

Electronic speed and load regulators are not considered to be protection devices, if they do not switch off
the tool but reduce the speed of the tool as a load is applied and increase the speed of the tool when the
load is removed. An RCD is not considered a protection device.

Resetting a protection device by switching the tool off and on with the POWER SWITCH is considered to be a
non-self-resetting action.

Compliancé is checked by inspection.

23.4 Plugs and socket-outlets for EXTRA-LOW VOLTAGE circuits, and those used as terminal glevices for
heating elements, shall not be interchangeable with mains plugs and socket-outlets,listed in [EC 60884,
IEC/TR 60(Q83 or IEC 60906-1 or with connectors and appliance inlets complying with the standard sheets
of IEC 60320-1.

Compliancg is checked by inspection.

23.5 Motors connected to the supply mains, and having BASICANSULATION which is inadequate for the
RATED VOLTAGE of the tool, shall comply with the requirements of Atinex B.

Compliancé is checked by the tests of Annex B.
24 Supply connection and external flexible cords

24.1 Tool$ shall be provided with one of the follewing means of connection to the supply:
— a $UPPLY CORD with a minimum length of 1,8 m and with a plug;

— a BUPPLY CORD with a minimunrlength of 1,8 m and without a plug, the information for fonnection
shall be given in the instructions in accordance with 8.14.2 a);

— ar] appliance inlet having at least the same degree of protection against moisture as required for
the fool;

— a BUPPLY CQRD-with a length between 0,2 m and 0,5 m and fitted with a plug or otherf connector
having at least the same degree of protection against moisture as required for the tool.

Plugs, connectors and inlets shall be suitable for the ratings of the tool.

Compliance is checked by inspection and by measurement.

The cord is measured from where it exits the tool to where it enters the plug, if one is provided, or to the
end of the cord, if there is no plug.

24.2 SUPPLY CORDS shall be assembled to the tool by one of the following methods:
— TYPE X ATTACHMENT;
— TYPE Y ATTACHMENT;

— TYPE Z ATTACHMENT, if allowed in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.
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SUPPLY CORDS with TYPE X ATTACHMENT shall be specially prepared cords only available from the
manufacturer or his service agent. A specially prepared cord may also include a part of the tool.

Compliance is checked by inspection and, if necessary, by manual test.

24.3 Plugs shall not be fitted with more than one flexible cord.

Compliance is checked by inspection.

24.4 suPPLY CORDS shall be not lighter than:

— ordinary rubber sheathed flexible cord (code designation 60245 IEC 53); or

— ofdinary polyvinyl chloride sheathed flexible cord (code designation 60227 IEG-53).

Polyvinyl ghloride insulated flexible cords shall not be used for tools having external metq
temperatule rise of which exceeds 75 K during the test of Clause 12.

NOTE 1 In thé United States of America, the following conditions apply:

SUPPLY CORDS shall be not lighter than Junior Hard service cord in accordance with-the National Electrical Code, NH

Attachment plugs and cords shall be equal to or greater than the rating of the toel.

NOTE 2 In Canada, the following conditions apply:

SUPPLY CORDS shall be not lighter than Hard Usage cord in accordance with the Canadian Electrical Code, Part 1.

Attachment pfugs and cords shall be equal to or greater than.the rating of the tool.

Compliancg is checked by inspection and by’ measurement.

24.5 suPPLY CORDS shall have a nominal cross-sectional area not less than those shown in Ta|

Table 8

Minimum cross-sectional area and AWG sizes of supply cords

| parts, the

PA 70,

ble 8.

RATEI CURRENTof the tool Nominal cross-sectional area AWG size ?

A mm?

Up to and including’6 0,75

Over 6 up toamd-imnctudinmg 10 t 18

Over 10 up to and including 12 17

Over 12 up to and including 13 1,5 16

Over 13 up to and including 16

Over 16 up to and including 18 14

Over 18 up to and including 25 25 12

" AWG stands for American Wire Gauge as defined in ASTM B 258-02

Compliance is checked by inspection of the markings on the SUPPLY CORD.

246 For CLASS I TOOLS, the SUPPLY CORD shall be provided with a green or green/yellow core; it shall be
connected to the internal earthing terminal of the tool, and to the earthing contact of the plug.
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Compliance is checked by inspection.

247 Conductors of supPpPLY CORDS shall not be consolidated by lead-tin soldering where they are subject
to contact pressure, unless the clamping means is so designed that there is no risk of a bad contact due to

cold flow of

the solder.

Compliance is checked by inspection.

The requirement may be met by using spring terminals. Securing the clamping screws alone is not

considered

adequate.

24.8 For
not affect th

Compliancg

249 Tool
against dan

This shall bj

bl types of attachment, moulding together the sSuPpPLY CORD to the enclosure or pa
e insulation of the cord.

P S checked by inspection.

5 provided with a SUPPLY CORD shall be constructed so that the)SUPPLY CORD i
nage where it enters the tool.

e achieved by either:

— a flexible cord guard; or

—a

—a

Compliancy

cord inlet; or

bushing.

b js checked by inspection

24.10 Cord inlets and bushings shall:

it of it shall

protected

— bg so shaped as to prevent damage to the SUPPLY CORD;

— bg reliably fixed;

— ndt be removablewithout the aid of a tool.
Compliancg is checked by inspection and by manual test.
24.11 Togls,.other than TRANSPORTABLE TOOLS, provided with a SUPPLY CORD that is flexed while in
operation ghallybe constructed so that the SUPPLY CORD is protected against excessive flexing where it

enters the t

OOl.

Compliance is checked by the following tests a) and b).

a) The part of the tool fitted with the SUPPLY CORD and its entry system is fixed in the oscillating
member of an apparatus similar to that shown in Fiqure 2. The distance X, as shown in Figure 2,
between the axis of oscillation and the point where the SUPPLY CORD enters the tool, is adjusted so
that when the oscillating member moves over its full range, the cord and load make the minimum
lateral movement.

A weight, having the mass of the tool as specified in 5.17, but not less than 2 kg or more than 6 kg,
is attached to the SUPPLY CORD.
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The oscillating member is moved backwards and forwards through an angle of 90° (45° on either
side of the vertical), the number of flexings being 20 000 and the rate of flexing 60 per min. A
flexing is one movement, either backwards or forwards. After 10 000 flexings, the sample is turned
through 90° about the centre line of the SUPPLY CORD entry and the final 10 000 flexings are

con

ducted.

b) For tools provided with a cord guard, the cord anchorage and the terminal screws are loosened,
without removing the conductors of the SUPPLY CORD. However, if the cord guard is clamped under

the

cord anchorage, the cord anchorage is not loosened.

The tool is then lifted by the cord guard, without jerks, over a distance of approximately 500 mm in

apQ

During this test, the cord guard shall not slip out of its location.

After the tg
—d
-a
NOTE Condy

2412 su
protected 4

The cord g
outside thg
cable or cg

Compliand

The tool is
entry or the

The tool is
projects ug

A mass eq
of the SUPF

roximately 1 s _and replaced aon a support. The operation is made 10 times

sts a) and b), if applicable, the following results shall not have occurred:
sconnection of any conductor from its terminal;

breakage of more than 10 % of the strands of any conductor.

ctors include earthing conductors.

PPLY CORDS of tools, other than TRANSPORTABLE TOOLS, that are flexed while in operat
gainst excessive bending at the inlet opening of.the-tool.

uard, if any, shall be fixed in a reliable manfer, and shall be of such a design that
tool for a distance beyond the inlet opéning of at least five times the overall dian
rd delivered with the tool.

e is checked by inspection, by méasurement and by the following test.

fitted with a SUPPLY CORD-that extends approximately 100 mm from the end of the S|
e cord guard, if any.

so held that the (@xis of the SUPPLY CORD entry or cord guard, if any, where the co
wards at an anglé 45° to the horizontal when the SUPPLY CORD is free from stress.

ual to 10-Dc? g is then attached to the free end of the SUPPLY CORD. Dc is the exterr
LY CORE Supplied with the tool in mm.

Immediately

ion shall be

hey project

heter of the

UPPLY CORD

rd leaves it,

al diameter

hall not be

less than 1

,5 Dc anywhere along the length of the SUPPLY CORD.

2413 Tools provided with a suPPLY CORD shall have a cord anchorage. The cord anchorage shall relieve
conductors from strain, including twisting, at the terminals and protect the insulation of the conductors from

abrasion.

It shall not be possible to push the cord into the tool to such an extent that the cord, or internal parts of the

tool, could

Complianc

be damaged.

e is checked by inspection, by manual test, and by the following test.

A mark is made on the cord while it is subjected to the pull force shown in Table 9, at a distance of
approximately 20 mm from the cord anchorage or other suitable point.
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The cord is then pulled, without jerking, for 1 s in the most unfavourable direction with the force specified.
The test is carried out 25 times.

The cord, unless on an automatic cord reel, is then subjected to a torque that is applied as close as

possible to

the tool. The torque is specified in Table 9 and is applied for 1 min.

Table 9
Pull and torque value
Mass of tool as specified in 5.17 Pull Torque
kg N Nm
Up to and indluding 1 30 0,1
Over 1 up to fand including 4 60 0,25
Over 4 100 0.35
During the tests, the cord shall not be damaged and shall show no appreciablestrain at the terminals. The
pull force is|reapplied and the cord shall not be longitudinally displaced by.more than 2 mm.
2414 Cord anchorages shall either be so arranged that they are only‘accessible with the aid ¢f a tool, or
be so designed that the cord can only be fitted with the aid of a taok
Compliancg is checked by inspection.
24.15 Cold anchorages shall be so designed or located’that:
— the¢ cord cannot touch the clamping screws'of the cord anchorage, if these screws are accessible,

unle

—th

ss they are separated from accessible’metal parts by SUPPLEMENTARY INSULATION;

b cord is not clamped by a metal'screw which bears directly on the cord,;

— glands are not used as cord arnchorages;

—fo
are
for B

- fo
insu
alon

[ CLASS | TOOLS, if an\insulation fault on the cord could make accessible metal part
bf insulating matérial or are provided with an insulating lining complying with the re
ASIC INSULATION..The sheath of the cord is considered adequate for this purpose;

CLASS JLFOOLS, they are of insulating material or are insulated from accessible me
ation ecomplying with the requirements for SUPPLEMENTARY INSULATION. The sheath
e is\not considered to fulfil this requirement.

s live, they
juirements

al parts by
of the cord

Compliance is checked by inspection.

2416 For TYPE X ATTACHMENTS, cord anchorages shall be designed or located that:

— replacement of the cord is easily possible;

— it is clear how the relief from strain and the prevention of twisting are to be obtained;

— screws, if any, which have to be operated when replacing the cord, do not serve to fix any other
component, unless, when omitted or incorrectly mounted, they render the tool inoperative or clearly
incomplete, or unless the parts intended to be fastened by them cannot be removed without the aid

ofa

tool during the replacement of the cord;
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— in the case of labyrinths, these labyrinths cannot be bypassed in such a way that the test of 24.13
is not withstood;

— at least one part of the cord anchorage is securely fixed to the tool or to a functional part of the
tool such as the switch, terminal block or the like, unless it is part of the specially prepared cord.

Compliance is checked by inspection, and by the test of 24.13 under the following conditions.

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

the torque
he nominal

specified iy 27.7.

Screws of|insulating material bearing directly on the cord are fastened with two-thirds of|

specified ih column | of Table 11; the length of the slot in the screw head being faken as 1

diameter of the screw.

2417 For TYPE X ATTACHMENT, production methods such as tying the cord:into a knot, or tying the ends
with string,|are not allowed.

Compliand

2418 Th

be so designed:

—a
ang

-t

insuilation;

— th
into
tos

Compliand

e is checked by inspection.

b space for the SUPPLY CORD provided inside, or as(a part of the tool for TYPE X ATTAC

5 to permit checking, before fitting the cover{if any, that the conductors are correctly
positioned;

hat covers, if any, can be fitted without risk of damage to the supply conduct

contact with ACCESSIBLE PARTS, unless the cord is provided with terminations that
lip free of the conductor.,

e is checked by-inspection and, for TYPE X ATTACHMENT, by the following additional te

For pillar t
the termin
turn. With
direction a
come into

rminals where the conductors are not separately clamped at a distance of 30 mm
I, and {for other terminals with screw clamping, the clamping screws or nuts are
ut removing the conductor from the conductor space, a force of 2 N is applied to the
d adjacent to the terminal, screw or stud. The uninsulated end of the conductor sH

HMENT shall

connected

brs or their

at the uninsulated end of.the~conductor, should it become free from a terminal, cannot come

are unlikely

pl.

br less from
oosened in
wire in any
all not then

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

2419 Ap

pliance inlets shall:

— be so located or enclosed that LIVE PARTS are not accessible during insertion or removal of the

con

nector;

— be so placed that the connector can be inserted without difficulty;
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— be so placed that, after insertion of the connector, the tool is not supported by the connector
when in any position of NORMAL USE on a horizontal flat surface.

Compliance is checked by inspection and, with regard to the first requirement, by means of the test probe
B of IEC 61032:1997, for tool inlets other than those standardized in IEC 60320.

Tools provided with appliance inlets complying with IEC 60320 are considered to comply with the first
requirement.

24.20 INTERCONNECTION CORDS shall comply with the requirements for the SUPPLY CORD, except that

— the cross-sectional area of the conductors of the cord is determined on the basis of thg maximum
currgnt carried by the conductor during the test of Clause 12;

— thé insulation of the conductor shall be adequate for its WORKING VOLTAGE;

— the test of 24.11 is restricted to the range of motion of the tool during NORMAL USE.

NOTE The maximum current carried by the conductor during the test of Clause 12 is not necessarily the RATED CURRENT of the
tool.

Compliancg is checked by inspection and by measurement.

24.21 INTERCONNECTION CORDS shall not be detachable without the aid of a tool if compliange with this
standard is|impaired when they are disconnected.

Compliancg is checked by inspection.
25 Terminals for external conductors

25.1  Tools shall be provided with terminals or equally effective devices for the connection |of external
conductors| The terminals shall only be‘accessible with the aid of a tool.

Screws and nuts shall not serve to fix any other component, except that they may also clamp internal
conductors| if these are so—arranged that they are unlikely to be displaced when fitting the supply
conductors

Compliancg is checked-by inspection and by manual test.

For tools with~TYPE X ATTACHMENT, soldered connections may be used for the connection pf external
conductors| provided that the conductor is so positioned or fixed that reliance is not placed upon the

soldering alone to maintain the conductor in position, unless barriers are provided so that CREEPAGE
DISTANCES and CLEARANCES between LIVE PARTS and other metal parts cannot be reduced to less than 50

% of the values specified in 28.1, should the conductor become free at the soldered joint.

For TYPE Y ATTACHMENT and TYPE Z ATTACHMENT, soldered, welded, crimped and similar connections may be
used for the connection of external conductors; moreover, for CLASS Il TOOLS, the conductor shall be so
positioned or fixed that reliance is not placed upon the soldering, crimping, or welding alone to maintain
the conductor in position, unless barriers are provided so that CREEPAGE DISTANCES and CLEARANCES
between LIVE PARTS and other metal parts cannot be reduced to less than 50 % of the values specified in
28.1, should the conductor become free at the soldered or welded joint, or slip out of the crimped
connection.

It is not to be expected that two independent fixings will become loose at the same time.
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Conductors connected by soldering are not considered to be adequately fixed, unless they are held in
place near to the termination, independently of the solder; but "hooking in" before soldering is, in general,
considered to be a suitable means for maintaining the conductors of a power SUPPLY CORD other than a
tinsel cord in position, provided the hole through which the conductor is passed is not unduly large.

The terminals of a component (such as a switch) built into the tool may be used as terminals intended for
external conductors.

Conductors connected to terminals or terminations by other means are not considered to be adequately
fixed, unless an additional fixing is provided near the terminal or termination; this additional fixing, in the
case of stranded conductors, clamps both the insulation and the conductor.

Compliancg is checked by inspection and by measurement.

25.2 Terrpinals for SUPPLY CORDS shall be suitable for their purpose.

Compliancg is checked by inspection and by applying a pull of 5 N to the connection.
After the tgst, the connections shall show no damage which could impair'€oempliance with this sfandard.

25.3 For|tools with TYPE X ATTACHMENT, terminals shall be so fixed that, when the clamping means is

tightened o¢r loosened, the terminal does not work loose, intetnal wiring is not subjected to [stress, and
CREEPAGE DISTANCES and CLEARANCES are not reduced belowthe’values specified in 28.1.

Compliance is checked by inspection, and by the test of 9.6 of IEC 60999-1:1999, the torque applied
being, however;, equal to two-thirds of the torque specified in Table 4 of that standard.

Terminals may be prevented from working logse by fixing with two screws, by fixing with ond screw in a
recess, sothat there is no appreciable play, orby other suitable means.

The requirement for fixation of terminals does not preclude the provision of supply terminals dn switches,
or similar device in a recess if, aftef connection of the SUPPLY CORD, and after repositioning of the switch or
similar deJice in its recess, it can be verified by inspection that these components and the S{UPPLY CORD
are, after reassembly of the toefyin the correct position.

Covering Wwith sealing cempound without other means of locking is not considered to be sufficient. Self-
hardening fesins may).however, be used to lock terminals which are not subject to torsion in NORMAL USE.

25.4 For|toals'with TYPE X ATTACHMENT, terminals shall be so designed that they clamp the¢ conductor
between metalysurfaces with sufficient contact pressure, and without damage to the conductor.

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

25.5 Terminals of the pillar type shall be so constructed and located that the end of a conductor
introduced into the hole is visible, or can pass beyond the threaded hole for a distance at least equal to
half the nominal diameter of the screw but at least 2,5 mm.

Compliance is checked by inspection and by measurement.

25.6 For TYPE X ATTACHMENT, the terminals shall be clearly recognizable and accessible after opening the
tool. All terminals shall be located behind one cover, or one part of the enclosure.

Compliance is checked by inspection.
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25.7 Terminal devices of tools with TYPE X ATTACHMENT shall be so located or shielded that should a wire
of a stranded conductor escape when the conductors are fitted, there is no risk of accidental connection
between LIVE PARTS and accessible metal parts and, in the case of CLASS Il TOOLS, between LIVE PARTS and

metal parts

separated from accessible metal parts by SUPPLEMENTARY INSULATION only.

Compliance is checked by the following test.

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

One wire of the stranded conductor is left free, and the other wires are fully inserted into and clamped in
the terminal.

The free wire is bent, without tearing the insulation back, in every possible direction, but withput making
sharp bendls around barriers.

The free wire of a conductor connected to a live terminal shall not touchtany metal palt which is
accessible,| or is connected to an accessible metal part or, for CLASS Il TOOLS, any metal pgrt which is
separated from ACCESSIBLE PARTS by SUPPLEMENTARY INSULATION only.\Jhe free wire of a| conductor
connected {o an earthing terminal shall not touch any LIVE PART.

26 Provigion for earthing

26.1 ACCHSSIBLE PARTS of CLASS | TOOLS, which may become live in the event of an insulation| fault, shall
be permangntly and reliably connected to an earthing.términal or termination within the too|, or to the
earthing coptact of the tool inlet.

The printed conductors of printed circuit boardséshall not be used to provide continuity of the protective
earthing cirguit.

Earthing tefminals and earthing contagcts shall not be electrically connected to the neutral terminfal.

CLASS Il TOQLS and CLASS Il TOOLS shall have no provision for earthing.

If accessiblp metal parts are screened from LIVE PARTS by metal parts which are connected to the earthing
terminal or|termination,torto the earthing contact, they are not, for the purpose of this rgquirement,
regarded a$ likely to become live in the event of an insulation fault.

Rotating motor ‘components that have metal-to-metal bearing surfaces shall be considgred to be
electrically pendéd to each other through the bearing surfaces for earthing purposes.

ACCESSIBLE PARTS, which are separated from LIVE PARTS by DOUBLE INSULATION or by REINFORCED
INSULATION, are not considered likely to become live in the event of an insulation fault.

Metal parts behind a decorative cover which does not withstand the test of Clause 20 are considered to be
ACCESSIBLE PARTS.

Compliance is checked by inspection.

26.2 The clamping means of earthing terminals shall be adequately locked against accidental loosening,
and it shall not be possible to loosen them without the aid of a tool. Screw clamping terminals complying
with Clause 25 or screwless terminals in accordance with IEC 60998-2-2 are considered to comply with
the requirements of 26.2.
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For specifically prepared cords, terminals complying with IEC 61210 and the specifications in Table 10 are
considered to comply with the requirements of 26.2. The connector material of quick connect terminals, if
steel, shall comply with the requirements of Clause 15.

Table 10
Quick-connect terminals for earthing conductors
Nominal cross- AWG wire size Minimum tab width Minimum tab Connector material
sectional area thickness
mm? mm mm
0,75 o6 48 26 -5 B.aaqor steel
15 16 2.8 0.8 Brasq or steel
156 16 2.8 0.5 Bfass
25 14 6.35 0.8 Brasg or steel
Compliancg is checked by inspection, by measurement, by manual test and,\fer screwless tgrminals, by

the tests specified in IEC 60998-2-2.

26.3 IfD
carrying c
connection

For tools v
the cord a
before the

Compliand

ETACHABLE PARTS have an earth connection, this connection shall be made before
pnnections are established when placing the part/,in-"position, and the currg
s shall be separated before the earth connection is bfoken when removing the part.

ith SUPPLY CORDS, the arrangement of the terminals, or the length of the conductg
hchorage and the terminals, shall be suchthat the current-carrying conductors b
parthing conductor, if the cord slips out of.the cord anchorage.

e is checked by inspection and by mahual test.

26.4 All parts of the earthing terminal_intended for the connection of external conductors sh

that there i
conductor,

Parts whic
enclosure,
of steel, th
least 5 um

Parts of co|

5 no risk of corrosion resultifig from contact between these parts and the copper of {
or any other metal in contact with these parts.

h may transmit current in the event of an insulation fault, other than parts of a me
shall be of coatedor uncoated metal having adequate resistance to corrosion. If su
by shall be provided at the essential areas with an electroplated coating having a thi

ated Or uncoated metal, which are only intended to provide or to transmit contact pre

be adequa

he current-
bnt-carrying

rs between

ecome taut

all be such

he earthing

al frame or
Ch parts are
tkness of at

ssure, shall

ely protected against rusting.

If the body of the earthing terminal is a part of a frame or enclosure of aluminium or aluminium alloy,
precautions shall be taken to avoid the risk of corrosion resulting from contact between copper and

aluminium

or its alloys.

Parts of copper alloys containing at least 58 % copper for parts that are worked cold, and at least 50 %
copper for other parts, and parts of stainless steel containing at least 13 % chrome, are considered to be
sufficiently resistant to corrosion. Parts subjected to a treatment such as chromate conversion coating are
in general not considered to be adequately protected against corrosion, but they may be used to provide
or to transmit contact pressure.
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The essential areas of steel parts are, in particular, those transmitting current. In evaluating such areas,
the thickness of the coating in relation to the shape of the part has to be taken into account. In case of
doubt, the thickness of the coating is measured as described in ISO 2178 or in ISO 1463.

Compliance is checked by inspection, by measurement, by manual test, and by the test of 15.1.

26.5 The connection between the earthing terminal or earthing contact, and earthed metal parts shall be
of low resistance.

Compliance is checked by the following test.

A current derived from a source having a no-load voltage not exceeding 12 V (a.c. or d.c.) and'gqual to 1,5
times RATED CURRENT of the tool, or 25 A, whichever is the greater, is passed between the earthing terminal
or earthing contact, and each of the accessible metal parts in turn.

The voltage drop between the earthing terminal of the tool or the earthing contactofthe tool inlet, and the
accessible metal part is measured, and the resistance calculated from the currentand this voltage drop.

In no case $hall the resistance exceed 0,1 Q.
In case of doubt, the test is carried out until steady conditions have’been established.
The resistahce of the flexible cord is not included in the resistance measurement.

Care is takgn that the contact resistance between the tip,of the measuring probe and the metallpart under
test does not influence the test results.

27 Screws and connections

27.1 Fixings, and electrical connections,.the failure of which may impair compliance with thi$ standard,
and connegtions providing earthing continuity shall withstand mechanical stresses occurring.

Screws uséd for this purpose_‘shall not be of metal which is soft or liable to creep, such |as zinc or
aluminium.

Such screws, when of.insulating material, shall have a nominal diameter of at least 3 mm; they ghall not be
used for any electricalconnection or connections providing earthing continuity.

Screws transmitting electrical contact pressure shall screw into metal.

Screws shall not be of insulating material if their replacement by a metal screw could impair
SUPPLEMENTARY INSULATION or REINFORCED INSULATION.

Screws which may be removed when replacing a SUPPLY CORD having a TYPE X ATTACHMENT, or when
undertaking USER MAINTENANCE, shall not be of insulating material if their replacement by a metal screw
could impair BASIC INSULATION.

Compliance is checked by inspection and by the following test.

Screws and nuts are tested if they are

— used for electrical connections;
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— used for connections providing earthing continuity;
— likely to be tightened
* during user maintenance;
» when replacing a SUPPLY CORD having a TYPE X ATTACHMENT;
* during installation/assembly in accordance with the information required in 8.14.2a).
The screws or nuts are tightened and loosened without jerking:
— 10 times for screws in engagement with a thread of insulating material;
— Sltimes for nuts and other screws.
Screws in lengagement with a thread of insulating material are completely removed and reingerted each
time.
When testing terminal screws and nuts, a conductor of the nominal cross-sectional area specified in 24.5
is placed iny the terminal. It is repositioned before each tightening.
When testing terminal screws and nuts, a conductor of the nominal cross-sectional area specified in 24.5
is placed iny the terminal. It is repositioned before each tightening:
The test is|carried out by means of a suitable test screwdriver, spanner or key and by applying|a torque as
shown in Jable 11. The shape of the blade of the teStscrewdriver is to fit the head of the $crew to be
tested. The appropriate column being:
Column | i§ applicable for metal screws without heads if the screw does not protrude from thg hole when
tightened.
Column Il s applicable
— fdr other metal screws‘and for nuts;
— fgr screws of instlating material
* havifig~a hexagonal head with the dimension across flats exceeding the ovprall thread
diameter, or
swith a cylindrical head and a socket for a key, the socket having a cross-cornel dimension
avcaadina thao ovorall thraad diamaotor or
vvvvvvvvvvv the-overall-throad-diametor—of
* with a head having a slot or cross-slots, the length of which exceeds 1,5 times the overall
thread diameter.
Column Ill is applicable for other screws of insulating material.

During the test, no damage impairing the further use of the fixing or electrical connections shall occur.
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Table 11
Torque for testing screws and nuts
Nominal diameter of screw Torque
mm Nm
[ Il 1]

Up to and including 2,8 0,2 0,4 0,4

Over 2,8 up to and including 3,0 0,25 0,5 0,5

Over 3,0 up to and including 3,2 0,3 0,6 0,5

Over 3,2 up to and including 3,6 0,4 0,8 0,6

Over 3,6 up fo and including 4,1 0,7 1,2 d.6

Over 4,1 up fo and including 4,7 0,8 1,8 d,9

Over 4,7 up fo and including 5,3 0,8 2,0 1,0

Over 5,3 - 2,5 1{25
27.2 Elegtrical connections shall be so designed that contact pressureis not transmitt&d through
insulating material which is liable to shrink or to distort, unless there is sufficient resiliency in the metallic
parts to compensate for any possible shrinkage or distortion of the insulating material. Ceramic|{material is
not liable tg shrink or to distort.
Compliancg is checked by inspection.
27.3 Spage-threaded (sheet metal) screws shall not be used for the connection of current-carfying parts,
unless they| clamp these parts directly in contact witheach other, and are provided with a suitgble means
of locking.

ing (self-tapping) screws shall notibe used for the electrical connection of currgnt-carrying

parts, unlegs they generate a full-form standard machine screw thread. Such screws shall nof, however,
be used if they are likely to be operated by-the user, unless the thread is formed by a swageing action.

Thread—cutiy

Thread-cutling and space-threaded screws may be used to provide earthing continuity, provided that it is

not necess
connection

Compliance

27.4 Scre
against loo

P is checked by inspection.

bening, if they also make electrical connections.

ws, Which make a mechanical connection between different parts of the tool, shall

Ary to disturb the cennection in NORMAL USE, and that at least two screws are usgd for each

be secured

This requirement does not apply to screws in the earthing circuit if at least two screws are used for the

connection,

or if an alternative earthing circuit is provided.

Spring washers and the like may provide satisfactory security. Sealing compound which softens on
heating provides satisfactory security only for screw connections not subject to torsion in NORMAL USE.

Rivets used for electrical connections shall be secured against loosening if these connections are subject
to torsion in NORMAL USE. A non-circular shank or an appropriate notch may be sufficient to comply with
this requirement.

This requirement does not imply that more than one rivet is necessary for providing earthing continuity.
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Compliance is checked by inspection and by manual test.

27.5 Screwless connectors, not intended for disconnection in NORMAL USE, shall prevent disconnection in
NORMAL USE.

Compliance is checked by the following test.

Connectors that terminate a wire shall withstand a pull of 5 N applied through the wire in the opposite
direction from the force used to apply the connector. Neither the connector nor the wire shall become
disconnected. In the case where the direction of the application is not in line with the exit direction of the
wire, then the force shall be applied in both directions, one at a time

Connectorp investigated to their relevant IEC standards (IEC 61210, IEC 60998-2-1, IEC.609P8-2-2, IEC
60999-1:1999, IEC 61984) for retention, are considered to have met the requirements of|27.5.

27.5.1 Ceonductors shall be secured by more than one means or shall not impairsafety in the event of
detachment.

Compliancg is checked by inspection and, if applicable, by the following tést.

If there is gnly one means of securing, the conductors are detached from their connector one af a time and
Subjected 1o the following.

The detached conductor is moved around its nearest point of retention to check that CLEARANCES cannot
be reduced to less than 50 % of the values specified in 28:1.

NOTE Examples of more than one means of securing conducters include connectors that are designed to crimp botH the insulation
and the inner|conductor of the wire.

28 Creepage distances, clearances and.distances through insulation

28.1 CRHEPAGE DISTANCES and CLEARANCES shall not be less than the values in millimetrgs shown in
Table 12. Tlhe values specified in thetable do not apply to cross-over points of motor windings.

The valueq in Table 12 are-equal or larger than the values required by IEC 60664-1, when
— an overvoltage-category ll;
— a|material-group lll;

— a|pallution degree 1 for parts protected against deposition of dirt and for lacquered of enamelled
windings;

— a pollution degree 3 for other parts;

— inhomogeneous electric field
are applied.

If a resonance voltage occurs between the point where a winding and a capacitor are connected together,

and metal parts which are separated from LIVE PARTS by BASIC INSULATION only, the CREEPAGE DISTANCE and
CLEARANCE shall not be less than the values specified for the value of the voltage imposed by the

resonance, these values being increased by 4 mm in the case of REINFORCED INSULATION.

Compliance is checked by measurement.
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For tools provided with an appliance inlet, the measurements are made with an appropriate connector
inserted. For other tools, they are made on the tool as delivered.

For tools provided with belts, the measurements are made with the belts in place, and the devices
intended for varying the belt tension adjusted to the most unfavourable position within their range of
adjustment, and also with the belts removed.

Movable parts are placed in the most unfavourable position; nuts and screws with non-circular heads are
assumed to be tightened in the most unfavourable position.

The CLEARANCES between terminals and accessible metal parts are also measured with the screws or nuts
unscrewed|as far as possible, but the CLEARANCES shall then be not less than 50 % of the valug shown in
Table 12.

Table 12
Minimum creepage distances and clearances

Dimensions irl millimetres

Othentools
Class lll tools Working voltage < 130 | Working voltage > 130 | Working vgltage > 280
Distances \'4 Vand <280V Vand £ 480V
Creepage | Clearance | Creepage | Clearance.|\Creepage | Clearance | Creepage | Clearance
distance distance distance distance
Between LIVEE PARTS
of different pdlarity #:
—if lacquered or
enamelled wihdings or
if protected against
deposition of dirt ® 1,0 1,0 150 1,0 2,0 2,0 2,0 2,0

— if not protedted
against depogition of
dirt 2,0¢ 1.5 2,0° 1,5 3,0° 2,5 8,0¢ 3,0

Between LIVE PARTS
and other mejal parts
over BASIC
INSULATION

—if the LIVE PARTS
are lacquered or
enamelled wiphdings ©
or if protected against

deposition of dirt ? _ _ 1,0 1,0 2.0 2,0 _f _
—if not protected

against deposition of

dirt - - 2,4¢ 1,5 4,04 3,0 _f _f

Between LIVE PARTS
and other metal parts
over REINFORCED
INSULATION:

—if the LIVE PARTS
are lacquered or

enamelled windings or - - 5,0 5,0 6,0 6,0 —f —f
protected against
deposition of dirt

Table 12 Continued on Next Page
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Table 12 Continued

Dimensions in millimetres

Other tools
Class lll tools Working voltage < 130 | Working voltage > 130 | Working voltage > 280
Distances \") Vand <280V Vand <480V
Creepage | Clearance | Creepage | Clearance | Creepage | Clearance | Creepage | Clearance
distance distance distance distance
— for other LIVE PARTS
not protected against - - 5,0 5,0 8,0 8,0 —f —f
deposition of dirt
Between metatparts
separated by p .
SUPPLEMENTARY - - 25 2,5 4,0 4,0 f f
INSULATIONI

® In general,

PARTS of di

with a layer
test voltage
It is sufficien
not possible

VOLTAGE >
CLEARANC
"WORKING

provided the|tool does not generate dust within itself; thermetic sealing is not required.
¢ These CRHEPAGE DISTANCES are slightly lower than suggested by IEC 60664-1. CREERAGE DISTANCES betwegen LIVE

scope of IE( 62841 are products supervised during NORMAL USE, lower distances arejustified.

4 These CRHEPAGE DISTANCES may be reduced to values in accordance with IEC 60664-1, if the insulation parts are of material

group |l or lojwer.
€ Windings afe considered to have BASIC INSULATION if they are wrapped with tape and then impregnated, or if they

fThe RATEL] VOLTAGE between a three-phase supply and-€arth will not be more than 277 V, therefore the column "W

@ The CLEARANCES specified do not apply to the air gap between the contacts of thermal controls, overload protectign devices,
switches of ricro-gap construction, and the like, or to the air gap between the current carrying members of such devic
CLEARANCE varies with the movement of the contacts.

the interior of a tool having a reasonably dust-proof enclosure is considered to be protected against depo:

ferent polarity (functional insulation) are only associated to fire hazard, nat to-electric shock hazard. As pr]

f self-hardening resin, and if, after the test of 14.1, an electric strength test as specified in Clause D.2 is W
eing applied between the conductors of the winding and metal foil in contact with the surface of the insula
that the wrapping and impregnation, or the layer of self¢hardening resin, cover the windings only at place]
o obtain the CREEPAGE DISTANCE or CLEARANGE specified for lacquered or enamelled windings.

130 V and < 280 V" will apply. For WORKINGVOLTAGES greater than 280 V, CREEPAGE DISTANCES
ES shall be determined in accordance with IEC 60664-1, but shall not be lower than the values required ir}
VOLTAGE > 130 Vand <280 V".

s where the

ition of dirt,

pducts in the

are covered
ithstood, the
tion.

s where it is

ORKING
hnd
the column

Distances

contact with the accessible surface; the foil is pushed into corners and the like by means of the

BoflIEC 6

If necessa

heating elements, ta_any point on uninsulated metal capillary tubes of THERMOSTATS and sim

and to the outside Qf metal enclosures, in an endeavour to reduce the CREEPAGE DIST
CLEARANCHS while*taking the measurements.

The force isapptied by means of the test probe Bof tEC 6108271997, anmd trasa vafue of

through slots or openings jin external parts of insulating material are measured to

032:1997, but it is-iot pressed into openings.

ty, a force is‘applied to any point on internal wiring and bare conductors, other th

metal foil in
b test probe

an those of
ar devices,
IANCES and

— 2 N for internal wiring and bare conductors and for uninsulated capillary tubes of THERMOSTATS
and similar devices;

— 30 N for enclosures.

The way in which CREEPAGE DISTANCES and CLEARANCES are measured is indicated in Annex A.

For tools having parts with DOUBLE INSULATION where there is no metal between BASIC INSULATION and
SUPPLEMENTARY INSULATION, the measurements are made as though a metal foil were present between the

two insulations.

Means provided for fixing the tool to a support are considered to be accessible.
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For conductive patterns on printed circuit boards, except at their edges, the values in the table between
parts of different potential may be reduced, as long as the peak value of the voltage stress does not

exceed:

— 150 V per mm with a minimum distance of 0,2 mm, if protected against the deposition of dirt;

— 100 V per mm with a minimum distance of 0,5 mm, if not protected against the deposition of dirt.

When the limits mentioned above lead to higher values than those of the table, the values of the table

apply.

NOTE The ab

These dist3
18 when th

CREEPAGE ]
are adequa

For LIVE P4
CLEARANCE

are met if th

28.2

- Fdg
part

be lg¢ss than 1,5 mm, if they are separated by, REINFORCED INSULATION.

Depénding on the WORKING VOLTAGE, the distance through insulation shall be sufficient:

bve values are equal or larger than the values required by IEC 60664-3.

nces may be reduced further, provided that the tool complies with the requirements
b distances are short-circuited in turn.

ISTANCES and CLEARANCES within optocouplers are not measured ifithe individual
fely sealed, and if air is excluded between individual layers of the immaterial.

RTS of different polarity, except for external mains connection, CREEPAGE DIST]
5 smaller than those specified in the table are allowed, provided the requirements of

ese CREEPAGE DISTANCES and CLEARANCES are short-cifeuited in turn.

r WORKING VOLTAGES up to and including 130, V; the distance through insulation bety
5 shall not be less than 1,0 mm, if they aré\separated by SUPPLEMENTARY INSULATIC

~F

between metal parts shall not bexless than 1,0 mm, if they are separated by SuUPP|
INSULATION, and not be less than 2,0 mm, if they are separated by REINFORCED INSULATIO

— For WORKING VOLTAGES up.t0 and including 280 V, the distance through REINFORCED

use

The require
layers that
insulation ¢

This require

r WORKING VOLTAGES over 130 Vp to and including 280 V, the distance through

between windings and-accessible metal shall not be less than 1,0 mm.

d distance thraugh insulation may be achieved through several thicknesses of solig
may have intervening air between the layers such that the sum of the thicknesses
quals thedequired thickness.

ment does not apply, if either a) or b) is fulfilled.

b of Clause

insulations

WNCES and
Clause 18

veen metal
N, and not

insulation

| EMENTARY
N.

INSULATION

| insulation
bf the solid

a) The Insulafion 1s applied In thin sheet form, other than mica or similar scaly material, and
consists:

— for SUPPLEMENTARY INSULATION, of at least two layers, provided that any one of the layers

withstands the electric strength test prescribed for SUPPLEMENTARY INSULATION;

— for REINFORCED INSULATION, of at least three layers, provided that, when any

two of the

layers are placed in contact, they withstand the electric strength test prescribed for

REINFORCED INSULATION.

The test voltage is applied between the outer surfaces of the layer, or of the two layers, as

appl

icable.

b) The SUPPLEMENTARY INSULATION or the REINFORCED INSULATION is inaccessible and meets the

follo

wing condition:
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The insulation, after having been conditioned for seven days (168 h) in an oven maintained at a
temperature equal to 50 K greater than the maximum temperature rise determined during the test
of Clause 12 withstands an electric strength test as specified in Annex D, this test being made on
the insulation both at the temperature occurring in the oven, and at approximately room
temperature.

Compliance is checked by inspection and by measurement.
For optocouplers, the conditioning procedure is carried out at a temperature of 50 K in excess of the

maximum temperature rise measured on the optocoupler during the tests of Clause 12 and Clause 18, the
optocoupler being operated under the most onerous conditions which occur during these tests.

Figure 1
Test fingernail
v 8 GO
7 o,
S 4 _J 8 15 ¢
RN s g~y 5 I(A»_%;__ a1
PR L LTS - ﬁ ) M AN T
- % L |l
® 2 - 60 . 23
» 80 . . 105 |
i‘:; . 62 | 42
I /S?Q v 8 H B
(LTS S
e 2 o . 2
. T
) ’ 27
43
su1871 1
IEC 987/10

Dimensions in millimeters
Key

A insulating material

B spring diameter

C loop
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Figure 2

Flexing test apparatus

>300 mm

su1872

IEC 0287/14
Key
A axis of oscillation
B oscillating frame
C counterweight
D sample
E adjustable carrier plate
F adjustable bracket
G load
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Figure 3

Overload test of a class Il armature

S1 4
L1 1 2
=
m 2 L3
3
L4
L2
-
vl
su0188

IEC 0288/14
Key

~~

1 shaft contag
2 commutatqr contacts
3 insulating table

4 armature
L1, L2 voltage supply for leakage current measurement
L3, L4 voltage supply (variable) for armature load current
M circuit of Higure C.3 for the leakage current meter



https://ulnorm.com/api/?name=UL 62841-1 2020.pdf

106

CAN/CSA-C22.2 No. 62841-1-15 ¢ UL 62841-1 AUGUST 21, 2020

Annex A
(normative)

Measurement of creepage distances and clearances

The methods of measuring CREEPAGE DISTANCES and CLEARANCES, which are specified in 28.1, are

indicated in

cases 1to 10 (see Figure A.1 to Figure A.4).

These cases do not differentiate between gaps and grooves, or between types of insulation.

The following assumptions are made:

—a

—ar
mm
whid

— an
mm

jroove may have parallel, converging, or diverging sides;

and a width at the bottom equal to or greater than 1 mm, is regarded as an air
h no creepage path exists (case 8);

y groove having diverging sides, a minimum width exceeding 0,25 mm, a depth exgeeding 1,5

jap across

y corner including an angle less than 80° is assumed to be bridged-with an insulatipg link of 1
width (0,25 mm for dirt-free situations), moved into the most unfavourable position (¢ase 3);

— wihere the distance over the top of a groove is 1 mm (0,25 mm.for dirt-free situations) ¢r more, no

CRE

— CH
meg

— af
tota

EPAGE DISTANCE exists across the air gap (case 2);

sured when these parts are placed in their most-unfavourable stationary positions;

CLEARANCE.

EEPAGE DISTANCES and CLEARANCES measured between parts moving relative to each other are

y air gap less than 1 mm wide (0,25 mm for dirt-free situations) is ignored in computing the



https://ulnorm.com/api/?name=UL 62841-1 2020.pdf

CAN/CSA-C22.2 No. 62841-1-15 ¢ UL 62841-1 107

AUGUST 21, 2020

Figure A.1
Clearance gap for parallel sided and V-shaped groove

> -— <1mm

IIIIIIIIIIIII-
X AKX KK >
SEK
K

]
SRS

XX
O

<
&

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

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

Rule:
Case 1 IEC 0289/14

21 mm

0

SRS PRSEEREKS
HERAKK,

O P
RRRKRKLELRKLLELLKS

Path under consideration includes a parallel sided groove of any depth equal to or more

Condition: than 1 mm

1

wide.
Clearance is the "line of sight" distance:Creepage path follows the contour of the groov

Rule:
Case 2 IEC 0290/14

Path under consideration includes a V-shaped groove with internal angle of less than 81)° and with a
width greater than 1 mm.
Rule: Clearance is "line of sight" distance. Creepage path follows the contour of the groove but "short
circuits" the bottom of the groove by 1 mm link (0,25 mm for dirt-free situations).
Case 3 IEC 0291/14

Condition:

CLEARANCE
CREEPAGE DISTANCE

su1873
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Figure A.2
Clearance gap for rib and uncemented joint with groove
| SO ]
R RRRLEKIIIIITTS
Condition: | Path under consideration includes a rib.
Rule: Clearance is the shortest direct path over the top of the rib. Creepage path follows the contour
of the rib.
Case 4 IEC 0p92/14
<1 mm —>—|<—
KKK
AN
Condition] Path under consideration includes an uncemented joint with grooves less than 1 mm wide
on either side (0,25 mm for dirt-free-situations).
Rule: Creepage and clearance is the “line of sight" distance shown.
Case 5 IEC 0pP93/14
=1 mm 21 mm
Condition:  Path under consideration includes an uncemented joint with grooves equal to or more than
1 mm wide each side.
Rule: Clearance is the "line of sight" distance. Creepage path follows the contour of the groove.

su1874

Case 6 IEC 0294/14

Clearance
- Creepage d|Stance
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Figure A.3
Clearance gap for uncemented joint and diverging-sided groove
21 mm < 1 mm
-n—»l ——'———
X XX XXX
AAARXAAAXAARXAARXNAXNAXAARXNANANXNY
Condition: Path under consideration includes an uncemented joint with a groove on one side less than(‘T\mm
wide and a groove on the other side equal to or more than 1 mm wide.
Rule: Clearance and creepage path are as shown.
Case 7
>0,25 mm
— ;I I;I I;I T T I;I I;I I; =
CRRSKR KKK
£| RE O P
SR AKA 49999
2 X %
A X PR
g %
>1 mm
Condition: Path under consideration<includes a diverging-sided groove equal to or greater than 1,5 mm deep
and greater than 0y25-mm wide at the narrowest part and equal to or greater than 1 mm at the
bottom.
Rule: Clearance is the_ "line of sight” distance. Creepage path follows the contour of the groove.
Case 3 also applies téithe internal corners if they are less than 80°.
Case 8
SEessss———— Clearance
54623 sssssssssssss (Creepage distance

IEC 0295/14
IEC 0296/14
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Figure A.4
Clearance gap between wall and screw

o

Gap between head of screw and wall of recess too narrow t6 be“taken into account.

Case 9

o

[

o -

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

Case 10

——— Clearance

54624 ssssssssssses (Creepage distance

IEC 0297/14
IEC 0298/14
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Annex B
(normative)

Motors not isolated from the supply mains and having basic insulation not designed for the rated
voltage of the tool

B.1 Scope

B.1.1 This annex applies to motors having a WORKING VOLTAGE not exceeding a peak value of 42,4 V, not
isolated from the supply mains, and having BASIC INSULATION not designed for the RATED VOLTAGE of the
tool.

All clauses] of this standard apply to these motors, unless otherwise specified in this annex,
B.9 Protection against access to LIVE PARTS

B.9.2 Metal parts of the motor are considered to be bare LIVE PARTS.

B.12 Heating

B.12.4 The temperature rise of the body of the motor is determined-instead of the temperaturg rise of the
windings.

B.12.5 The temperature rise of the body of the motor, wherélit is in contact with insulating material, shall
not exceed the values shown in Table 1 for the relevant instilating material.

B.18 Abnormal operation
B.18.1 The test of 18.3 is not made.
Tools are glso subjected to the test of B, 18:201.

B.18.201 | The tool is operated at(RATED VOLTAGE with each of the following fault conditions [see Figure
B.1):

— shhort circuit of the_terminals of the motor, including any capacitor incorporated in the motor circuit;
— open circuit of the supply to the motor;

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

Only one ferult condition is simulated at a time, the tests being made consecutively.

B.21 Construction

B.21.201 For CLASS I TOOLS incorporating a motor supplied by a rectifier circuit, the d.c. circuit shall be
insulated from ACCESSIBLE PARTS of the tool by DOUBLE INSULATION or REINFORCED INSULATION.

Compliance is checked by the tests specified for DOUBLE INSULATION and REINFORCED INSULATION.
B.28 Creepage distances, CLEARANCES and distances through insulation

B.28.1 The values specified in Table 12 do not apply to distances between LIVE PARTS of the motor and
its other metal parts.
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Figure B.1
Simulation of fault conditions
Parallel circuit Series Circuit
— ]
| C e L
| B |
| N |
| AN |
g :
: WwaR
°T - | o= |
! !
S3753A
IEC 0299/14
IEC 0300/14
Key
— original conjnection
- — - short circyit
= open circuit

A short circuit
B short circuit
C open circuit
D open circuit

pf the terminals of the motor
bf the terminals of the rectifier
of the supply to the motor

of the shunt resistor
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Annex C
(normative)

Leakage current
C.1 General

For BATTERY-operated tools in accordance with Annex L, this annex only applies when the tool is in the
configuration where it is directly connected to the mains or to a NON-ISOLATED SOURCE.

The leakage current, when required by other clauses, shall be measured by the following test under one of
the conditipnsof Chause €2 or Clause €3, bottrwitt the toot SwitciT ST the closed posItiorT.

The leakage current test is made with a.c. unless the tool is for d.c. only, in which ¢gsé the test is not
made.

PROTECTIVE IMPEDANCE is disconnected from LIVE PARTS before carrying out the tests.

It is recommended that the tool be supplied through an isolating transformer; otherwise,|it shall be
insulated ffom earth.

The leakage current (weighted touch current) is measured by means’of the circuit of Figure d.3 between
any pole df the supply and accessible metal parts and metalAfojl. in contact with accessible |surfaces of
insulating material, connected together.

NOTE The wegighted touch current is equivalent to MIU (Measurement Indication Units).

The measurement circuit of Figure C.3 shall meet-'the accuracy specifications in Clause |G.3 of IEC
60990:1999.

If the leakage current exceeds the specified)limit due to capacitance effects, then metal foil with an area
not exceeding 20 cm x 10 cm shall be used. If its area is smaller than the surface under test, it js moved to
make surg all parts of the surface .afe tested. The heat dissipation of the tool shall, howdver, not be
affected by the metal foil in areas such' as ventilation openings.

The leakage current to accessible metal parts and metal foil shall not exceed the following values, unless
otherwise $pecified in the relevant clause of this standard:

— fdr CLASS 1 TOOLS 0,75 mA;

— fdr cLASSIITOOLS 0,25 mA.

C.2 Measurement-ofanon-operatingtool

The tool is not operated and the test is made at RATED VOLTAGE unless otherwise specified in the relevant
clause of this standard, under the conditions defined in Clause C.1 and as follows:

For single-phase tools and for three-phase tools, which are, according to the instructions for installation,
suitable for single-phase supply:

S1 of Figure C.1 in the open position, for three-phase tools with the three sections connected in parallel.
The selector switch shown in Figure C.1 may be in any of the positions 1 and 2.

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

a in Figure C.2 in the closed position, b and c in open position.
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C.3 Measurement of an operating tool

The tool is operated and the test is made at RATED VOLTAGE unless otherwise specified in the relevant
clause of this standard, under the conditions defined in Clause C.1 and is measured within 10 s when
tested as follows:

For single-phase tools and for three-phase tools, which are, according to the instructions for installation,
suitable for single-phase supply:

S1 of Figure C.1 in the closed position and with the selector switch shown in Figure C.1 in each of the
positions 1 and 2, 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 C.2 in the closed position, repeated with each of the switches a, b, c/open|in turn, the
other two switches being closed.
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Figure C.1

Diagram for leakage current measurement for single-phase connection and three-phase tools
suitable for single-phase supply

4%

N

O K o NN -
el
»

1(>’£T_2_:_1 2 M

su1875

IEC 0301/14
Key

M circuit of Figure C.3 for the leakage current meter

S POWER SWITCH of the product under test

1 ACCESSIBLE PART

2 inaccessible metal part

3 BASIC INSULATION

4 SUPPLEMENTARY INSULATION

5 REINFORCED INSULATION

6 DOUBLE INSULATION
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Figure C.2
Diagram for leakage current measurement for three-phase connection

¢ 1
N 2

gy 3 )

On

IEC 0302/14
Key
M circuit of Figure C.3 for the leakage current meter
1 ACCESSIBLE PART
2 inaccessible metal part
3 BASIC INSULATION
4 SUPPLEMENTARY INSULATION
5 three-phase supply
6 DOUBLE INSULATION
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Figure C.3

Circuit of the leakage current meter

Weighted touch current
(perception/reaction)
A .
Rs = Cs = % (peak value)
Test terminals R
1 1 I ‘
B
Reg U, T & | |Ye
4

su0093a

IEC 0303/14
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D.1 Gene

Annex D
(normative)

Electric strength

ral

PROTECTIVE IMPEDANCE is disconnected from LIVE PARTS before carrying out the tests.

The tests are made on the tools not connected to the supply.

The electri

For CLASS
taken that
the SUPPLE

BASIC INSU

separately.

For tools w|
heating ele

For motors
parts is not

For tools in
directly cor
failure of el
the case, e

D.2 Elect

The insulat
of 50 Hz o
Table D.1.

ACCESSIBLH

| CONSTRUCTION incorporating both REINFORCED INSULATION and DOUBLE INSULATI
e voltage applied to the REINFORCED INSULATION does not overstress the)BASIC INS
ENTARY INSULATION.

ATION and SUPPLEMENTARY INSULATION may be tested separately,or in combina

bination the test voltage shall be as specified for REINFORCED INSULATION. If either {
ARY INSULATION is overstressed during the combination \test, each insulation
Insulation of components that cannot be tested in combination/shall be tested separ.

th heating elements incorporated, the test voltages spetcified in IEC 60335-1:2010 4
ments only and not to other parts of the tool.

in accordance with Annex B, the insulation betivéen LIVE PARTS of the motor and its
subjected to this test.

accordance with Annex L, the test onlysapplies when the tool is in the configuration
nected to the mains or to a NON-ISOLATED SOURCE. Care shall be taken that the
bctronic devices does not prevent.the application of the test voltage across insulatic
ectronic devices may be bypassed to enable the test to be conducted.

ric strength test

on is subjected for-min to a voltage of substantially sinusoidal waveform, having 4
60 Hz. The values of the test voltage in accordance with the type of insulation an

PARTS ofinsulated material are covered with metal foil.

DN, care is
ULATION, or

ion. When
he basic or
is tested
htely.

pply to the

bther metal

where it is
premature
n. If this is

frequency
e shown in

_ Table D.1
I

Insulation Test voltage

Vv

BASIC INSULATION
SUPPLEMENTARY INSULATION
REINFORCED INSULATION

1250
2500
3750

To distinguish between capacitor reactance current and unacceptable performance, a d.c. potential of
1,414 times the values specified for a.c. may be substituted.

Initially, not more than half the prescribed voltage is applied, then the voltage is gradually raised over a
period of up to 5 s to the full value.
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No flashover or breakdown shall occur during the test.

The high-voltage source shall be capable of maintaining the specified voltage up to a current of at least 25
mA. The tripping current to detect a breakdown shall not be higher than 20 mA.

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

Care is taken that the metal foil is so placed that no flashover occurs at its edges or the edges of the
insulation.

When testing insulating coatings, the metal foil may be pressed against the insulation by means of a
sandbag ommmgﬁmg/Md to places

where the|insulation is likely to be weak, for example Wi;ere there .are sharp metal edges under the
insulation.
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Annex E
(informative)

Methods of applying ISO 13849-1 to power tools

NOTE In Europe (EN 62841-1), Annex E is not applicable.
E.1 General

ISO 13849-1 provides a simplified method for establishing the associated reliability of a safety critical
control function in consideration of the risk of injury assomated W|th its failure. The control function is
assigned arRerferm rhich-ther—ma ; : ; afisfies both

structural equwements and minimum calculated fallure rates expressed in MTTF, (MEAN TIME TO
DANGEROUY FAILURE).

E.2 Risk assessment

The method of risk assessment used in ISO 13849-1 follows the same generalapproach as in [SO 12100,
where primpry consideration is given to the severity of the harm caused by the lhazards and thq frequency
of encountgring these hazards. The risk associated with that hazard is.then subsequently neduced by
consideratipn of the probability, P, for avoiding the hazard. In ISO 12100, this analysis is carriefl out using
the original, unmitigated hazard followed by all the risk mitigation-techniques used to determine the
resulting repidual risk of the tool with respect to the hazard (and phase of use) under consideration.

When assgssing a SAFETY CRITICAL FUNCTION (SCF), this process is not so clear: In this case, the SAFETY
CRITICAL FUNCTION may be only one of many elements, inithe tool design intended to reduge the risk
associated |with a hazard. The goal then is to establish the change in residual risk associatg
failure of the SCF and to determine the remaining residual risk and whether it is still accep
method, taken from ISO 12100, is not well suited te be used in this manner and additional congi
must be taken into account to yield meaningful results. Part of the issue is due to the fact that a[binary tree
is used to|generate one of a discrete numher of PLs and this sometimes fails to recognize small
differenceslin risk. While this makes this method easy to use, it introduces some problems in an

E.3 Residual risk analysis

In recognitipn of the hazards associated with power tools in general, IEC 62841 employs a number of risk
mitigation tgchniques, built inte'the requirements of the standard, to reduce the risk to an accep
These techhiques are ofterrintended to work together, as a system, to achieve the required risi reduction.
An electronjic control providing an ScF is often only one part of this system and its failure, therg¢fore, does

control fungtion twathings are considered:

First, the control functlon must fulfil a requwed safety element of the standard. The standard ig presumed
to have leftlthe’tool with an acceptable level of residus S A ot idcrease the
risk beyond thls already accepted IeveI are not conS|dered to be an SCF W|th|n thls standard

In addition, there must be a substantial impact on residual risk due to the failure of the scF. To determine
this, performance levels can be assessed both with and without the presence of the SCF, but with all other
risk mitigation in place. It is possible that this will yield the same PL with or without the SCF.

If it is recognized that the scF fulfils a required safety function, but the PL remains the same with or without
its presence, then in these cases, a minimum level of PL = a is used.

While the method above yields meaningful results under conditions of NORMAL OPERATION, there are SCF'S
that are relied on to protect the user under conditions of reasonably foreseeable misuse or other cases
where the risk occurs only under a specific set of unlikely preconditions. An example of this is the case in
systems to protect against restart after power interruption, since restart requires the tool to be locked on,
plugged in and power interrupted and restored while the user is nearby.


https://ulnorm.com/api/?name=UL 62841-1 2020.pdf

AUGUST 21, 2020 CAN/CSA-C22.2 No. 62841-1-15 ¢ UL 62841-1 121

In cases such as these, the unlikelihood associated with the event should dominate the analysis. The
method used in ISO 13849-1, however, gives priority to the severity of the hazard (S, F, P) such that, for
high severity cases, it would not be possible to assign a severity less than PL = ¢, because the frequency
(F) is analysed second. TC116 concluded that in cases such as these the order of analysis should be
reversed (F, S, P) allowing the frequency of exposure to have a higher influence over the outcome.

Performance levels have been assigned in this standard reflecting common cases TC116 has considered.
There is a recognition that there may be SCF's in the future not yet contemplated by this standard, and ISO
13849-1 along with this Annex may be used for guidance in setting the appropriate performance level.

E.4 Performance Levels

ISO 13849-1 provides methods for achieving the various performance levels. These solutiorls generally
require certain structures such as dual channel, single channel and single channel with diagnostics. Single
and dual channel refer to the functional redundancy of the control. Since the organization,of 1§.8 and 18.6
in the starldard has dual channel designs evaluated before performance levels of“other structures are
even cons|dered, most of the interest in ISO 13849-1 is focused on single chanhél designs] While 1SO
13849-1 permits diagnostic monitoring of lower reliability single channel systems as an alfernative to
unmonitorgd high reliability single channel, there is the concern that these diagnostics are unlikely to be
noticed by|a power tool operator under use conditions. As a result, the standard generally prohibits these
solutions g an alternative to higher reliability designs.

As a resultf the single channel designs afforded by this method require increasingly higher MTTF, as the PL
increases ¢lue to increasing risk.

It may be |possible that a case could exist where a diagnhostic reflecting the unavailability jof a SCF is
present and recognizable well in advance of the operatorbeing exposed to the increased risk]| It could be
appropriate in this case to consider a structure that-provides a diagnostic as a means of aghieving the
required pgrformance level.
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Annex F
(informative)
Rules for routine tests
F.1 General

The tests specified in this annex are intended to reveal, as far as safety is concerned, unacceptable
variations in material or manufacture. These production tests do not impair the properties and the reliability

of the tool, and should be made by the manufacturer on each tool.

In general, ; ;
manufacturer to ensure that every tool conforms with the samples that withstood the\te]
specificatiop, according to the experience gained by the manufacturer.

The manufacturer may use a test procedure which is better suited to his production ‘arrange
may make fhe tests at an appropriate stage during production provided it can bé,shown that {
withstand the tests carried out by the manufacturer provide at least the sameidegree of safe
which withgtand the tests specified in this annex.

F.2 Correfct operation test

The safe operation shall be checked, for example, by electrical méasurements, by verifying the
devices, sUych as switches and manually-operated controls, @nd’by verifying the direction of
motors.

F.3 Electric strength test
The insulat

on of the tools shall be checked by the following test.

A voltage df substantially sine-wave form,having a frequency of 50 Hz or 60 Hz and minimun
shown in Table F.1, is immediately applied, for 3 s, or for 1 s with the voltage increased by 20 9
LIVE PARTS ind:

a)a
inco

Ccessible metal partsswhich may become live in the event of an insulation fault or as
rrect assembly;
b) iaccessible metaf parts.

The tests (
completely

f item @)yare made on the assembled tool; the test of item b) is made on the
assembled, or in the production line.

de by the
sts of this

ments and
ools which
ty as tools

functional
rotation of

h the value
6, between

a result of

fool, either

F i o) ara
<

The tests oFHtem-a)-are+rad

| tonla thn fncfa Af itnm h) K
T St S0

a oo
O to0rS;tr1c1C Ot

The high-voltage source shall be capable of maintaining the specified voltage up to a current of at least 10

mA.
The overcurrent relay shall trip when the output current exceeds 5 mA.

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

nd that the

voltage measuring device or other indicator responds to the output voltage of the high-voltage source.

Attention is drawn to the fact that the test described cannot always be used if the tool incorporates d.c.

components; in such cases, tests with d.c. may be necessary.

No flashover or breakdown current exceeding 5 mA shall occur during the tests.
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Table F.1

Test voltages for the electric strength test

Application of test voltage

Minimum test voltage

\

Class Il tools

Class | tools

Over BASIC INSULATION
Over DOUBLE INSULATION or REINFORCED INSULATION

1000
2500

1000

F.4 Earthing continuity test

For CLASS[TTOOLS, a current of at least 10 A, derived from an a.C. source having a no-load [voltage not
exceeding|12 V, is passed between the earthing terminal or the earthing contact and, in turn/jeach of the

accessible[metal parts which need to be earthed for safety reasons.

The voltage drop between the earthing contact of the plug or the external end. of an earth continuity
conductor [or of the appliance inlet and the accessible metal part is measured, and the| resistance

calculated from the current and this voltage drop.

In no caselshall the resistance exceed 0,3 Q. This value is applicable to ‘SUPPLY CORD lengths Up to 5 m. In
case of SUPPLY CORDS having a length exceeding 5 m it is increased¢by-0,12 Q for any further length of 5

m.

Care shall pe taken that the contact resistance between the tip/of the measuring probe and the|metal parts

under test foes not influence the test results.
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Annex G

Void
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Annex H
(normative)

Determination of a low-power circuit

The determination if a circuit qualifies as a low-power circuit is as follows:

The tool is operated at RATED VOLTAGE. A variable resistor, adjusted to its maximum resistance, is
connected between the point to be investigated and the opposite pole of the supply source. The resistance
is then decreased until the power consumed by the resistor reaches a maximum. Any point closest to the
supply at which the maximum power delivered to this resistor does not exceed 15 W at the end of 5 s is

mnt Th t of th H it farth £, th | th |
called a lowpowerpoint—Thepardof thecircuitfartherfrom-the-supphrsource-thanalow po

considered to be a low-power circuit.

The measfirements are made from only one pole of the supply source, preferably the one th
fewest low|power points.

Circuit anajysis may be used in lieu of testing to determine the highest power dissipation of circ

An example of a low-power circuit is shown in Figure H.1.

Figure H.1
Example of an ELECTRONIC CIRCUIT with fow-power points

Supply
source Zs ( ) Z

s55697

ver point is

bt gives the

lits.

When determining the low power points, it is recommended to start with the points close to the supply source.

IEC 0304/14

A and B are points closest to the supply source where the maximum power delivered to external load does not exceed 15 W. These

are low-power points.
D is a point farthest from the supply source where the maximum power delivered to external load exceeds 15 W.
Points A and B are separately short-circuited to C.
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NOTE In Euro

1.1

Annex |
(informative)

Measurement of noise and vibration emissions

pe (EN 62841-1), Annex | is normative.

Scope

The requirements of this annex apply, if the declaration of noise or vibration emissions is required by
national laws or if the manufacturer wishes to declare such emissions.

.2 Noise
NOTE In Euro
Noise reductid

Noise reductid
control noise,
the actual nois

The major sou
.21

Noise emis
measured 3

The noise €
technical sy

The overall
workpiece.
emission of

in the relevant part of IEC 6284 1:2, 1EC 62841-3 or IEC 62841-4.

NOTE Noise
produced und

.2.2 Sou

General

test code (grade 2)

be (EN 62841-1), the following additional requirements apply:

see for example EN ISO 11688-1. The success of the applied noise reduction measures is assessed o
e emission values in relation to other machines of the same type with comparable non acoustical technica

nd sources of tools are: motor, fan, gear.

sion values like the emission sound pressurg level L, and the sound power level |
ccording to the test procedure described.in1.2.2 to 1.2.6.

mission may be determined by usingthe measurements from a machine which has
ecifications replicating the machine‘concerned.

noise can be divided into the pure machine noise and the noise generated from the
Both are influenced by-the method of operation; however for percussive tools]
the workpiece can be dominant. The load conditions for particular tools are therefor

bmission values obtained under these measurement conditions will not necessarily be representative
br all possible operational conditions of practical use.

nd power)level determination

1.2.2.1 Gelneral

n at tools is an integral part of the design process and shall be achieved by particularly applying measures at source to

h the basis of
| data.

lva shall be

Hesign and

processed
the noise
e specified

for the noise

The sound power level shall be measured according to ISO 3744, where the acoustic environment,
instrumentation, quantities to be measured, quantities to be determined, and the measurement procedure

are specifie

d.

The sound power level shall be given as A-weighted sound power level in dB reference 1 pW. The A-
weighted sound pressure levels, from which the sound power is to be determined, shall be measured
directly, and not calculated from frequency band data. Measurements shall be made in an essentially free

field over a

.2.2.2 Ha

reflecting plane.

nd-held power tools

For all HAND-HELD TOOLS, the sound power level shall be determined by using a hemispherical / cylindrical
measurement surface according to Figure 1.2.
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The hemispherical / cylindrical measurement surface is described by a hemisphere standing on a
cylindrical pedestal (see Figure 1.2). Five microphone positions shall be located 1 m from the geometric
centre of the power tool. Four positions shall be spaced at regular intervals on a plane defined as passing
through the geometric centre of the power tool and parallel to the reflecting plane; the fifth position shall be
located at a distance of 1 m above the geometric centre of the power tool.

The A-weighted sound power level, Ly,, shall be calculated, in accordance with of ISO 3744 as follows:

_ S\
LWA_ LpA,1m+10Ig(?O),|n dB (I.1)

with LpA 1m determined from

1< 0,1L° A ;
Loa,1m = 1019 [?210 ’ pA"} Kin-Kop
i=1
where

L__ is the A-weighted time-averaged 1 meter surface sound pressufe level

PA.1m according to ISO 3744;

L’pA,i is the A-weighted sound pressure levelmeasured at the ith microphone position,
in dB;
K1 \ is the background noise correction, A-weighted;

K2A is the environmental correction, A-weighted;
S is the area of the measurement surface of Figure 1.2, in m2;

Sy =1m-.

For the Hemisphericalleylindrical measurement surface shown in Figure 1.2, the area S of the
measurement surfacélis calculated as follows:

S=2n(R*+Rd), in m’.

Where d = 1 m is the height of the distance of the geometrical centre of the power tool above the reflecting
plane and R = 1 m is the radius of the hemisphere and of the cylinder which comprise the measurement
surface.

Therefore,
S=4r m’,
so, from equation (1.1)

Lyn= Loy im+11,indB
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.2.2.3 Transportable power tools

For all TRANSPORTABLE TOOLS, the sound power level shall be determined by using a cubic measurement
surface according to Figure I.3.

Five microphone positions shall be located in the centre of each lateral surface and the top surface of the
measurement cubic surface which envelops the source.

The A-weighted sound power level, Ly, shall be calculated, in accordance with ISO 3744 as follows:

_ S\
——— Ip/—\, - + 1ﬂlg (?O\ in dB (1.2)
with LJA,1m determined from
1 0,1L°p i
Loa,1m = 1019 [?210 ’ pA"] “Kia HKon
i=1
where
L__ is the A-weighted time-averaged 1 meter surface sound pressure level
AA.1m  according to ISO 3744;
L'ba; is the A-weighted sound pressure level measured at the i"™ microphone
position, in dB;
K A is the background noise\correction, A-weighted;
K2A is the environmental correction, A-weighted;
S is the area_of.the measurement surface of Figure 1.3, in m2;
S =1 m’

For the measurement surface shown in Figure |.3, the area S is calculated as follows:

S =35X(ZmxZm) = 20 T
Therefore, from equation (1.2)
Ly = LpA, 1m 13, indB.

.2.2.4 Lawn and garden machinery

The sound power level of LAWN AND GARDEN MACHINERY shall be determined as specified in the relevant
part of IEC 62841-4.
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1.2.3 Emi

1.2.3.1

ssion sound pressure level determination

Hand-held tools

The A-weighted emission sound pressure level at the work station, L4, shall be determined in accordance
with ISO 11203 as follows:

where Q =

11, in dB.

NOTE 1 This
The resulting
level at a dis
permit compa
defined work
distance ry in

I~

Loan=

NOTE 2 At 4
sound pressu
levels for the
workroom co
vicinity of a n
but in extrem

If required
five measy
work statio

positions; mo corrections are permitted.

1.2.3.2 Transportable tools

The A-wei
1ISO 11201
the sound

For tools measured dnder load and run by an operator, the microphone shall be located (0,2

the side of
operator's
observed.

[same machine in the typical workroom where it is used. This is'due’to the influence of sound reflecting
pared to the free field conditions of the test specified here. Atnethod of calculating the sound pressute levels in the

A-weighted emission sound pressure level at the workstation is equivalent to the value of the surface™s
ance of 1 m from the power tool. This distance has been chosen to give satisfactory reprodugibility of
rison of the acoustic performance of different HAND-HELD POWER TOOLS which do not, in general,

Im from the geometric centre of the power tool, this can be done by applying the formula;
|

oa 120 lg(r—), in dB
1

ny given position in relation to a particular machine, and for given/mounting and operating conditions|
re levels determined by the method of this standard will in generalbé\lower than the directly measured s|

achine operating alone in a workroom is given in ISO/TR 11690-3. Commonly observed differences arg
b cases the difference might be even greater.

the C-weighted peak emission sound pressure level Lycyeq« Shall be measured at
rement positions specified in 1.2.2. The'C-weighted peak emission sound pressure
n is the highest C-weighted peak sound pressure level measured at any of the five

jhted emission sound pressure level at the work station, L, shall be determined g
grade 2. It shall be'determined under the same operating conditions as for the dete
bower level.

the centre plane of the operator's head, on a line with the eyes, with its axis pa
ine of-view, and on the side where the higher value of the A-weighted sound press

value of Q has been determined, during experimental investigations, to be applicable to HAND-HELD(PQ

stations. Under free field conditions, where it may be required to estimate the emission sound ‘pressure |¢

WER TOOLS.
bund pressure
results, and to
have uniquely
vel, Loaq, ata

| the emission
pbund pressure
urfaces in the

1dBto 5dB,

each of the
level at the
microphone

ccording to
rmination of

+0,02) m to
rallel to the
ure level is

For tools measured under no-load and without the operator being present, the microphone shall be
located at a reference point on the ground plane on which the operator normally stands. If not specified in
the relevant part of IEC 62841-3, this reference point shall be located 1 m from the centre of the tool on the
side where the operator normally stands. The microphone shall be located directly above the reference
point at a height in the range of (1,55 £ 0,075) m.

If required, the C-weighted peak emission sound pressure level Lyc,eq¢ Shall be measured at the same
operator’s position as the A-weighted sound pressure level Lpa.

1.2.3.3 Lawn and garden machinery

The emission sound pressure level of LAWN AND GARDEN MACHINERY shall be determined as specified in the
relevant part of IEC 62841-4.
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.2.4 Installation and mounting conditions of the power tools during noise tests

The installation and mounting conditions shall be the same for the determination of both sound power level
and emission sound pressure level at the work station.

The power tool under test shall be new and equipped with ACCESSORIES which affect the acoustic
properties, as recommended by the manufacturer. Prior to commencing testing, the power tool (including
any required ancillary equipment) shall be set up in a stable condition in accordance with the
manufacturer's instructions for safe use.

A HAND-HELD TOOL is heId by the operator or suspended in such a way as to correspond to NORMAL USE, as
specified i : it shall be
positioned $o that its axis is at 45° between the mlcrophone posmons 1 and 4 and 2 and 3 (see igure 1.2);
its geometfical centre shall be 1 m above the ground (reflecting plane). If these requirdgments are
impracticaljle or the tool is not used horizontally, the adopted positions shall be recorded)and described in
the test repprt.

A TRANSPORTABLE TOOL shall be so positioned, either placed on the test bench éf-Figure 1.1 or mounted on
the accompanying support, that its centre of gravity is located below the top-microphone posifion 5. The
tool shall e so oriented that its front edge is parallel to one of the horizontal side edges of the
measuremgnt cube of Figure 1.3.

LAWN AND GARDEN MACHINERY shall be used and positioned as specified in the relevant part of IEC 62841-
4,

The operator shall not be positioned directly between any.microphone position and the power tool.
.2.5 Operating conditions

The operat|ng conditions shall be identical for the' determination of both sound power level and emission
sound presgure level at the work station.

Measuremeénts shall be carried out on-alnew tool.

Tools are tgsted under the two gperating conditions "no-load" or "load" as appropriate for the {ype of tool
and specified in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4. Before starting the test,
the tool shdll be operated under these conditions for a period of at least 1 min.

A measurement under\'load" is to be carried out during processing of a workpiece or undgr external
mechanical load equivalent to NORMAL OPERATION.

Where test$ arewrequired to be carried out on a bench it shall be in accordance with the test bench shown
in Figure .

Care shall be taken that the location of the workpiece on its support does not adversely affect the result of
the test. If necessary, or when specified in the part of IEC 62841-2, IEC 62841-3 or IEC 62841-4, the
workpiece shall be supported on a resilient material (20 £1) mm thick compressed to (10 £1) mm under the
weight of the workpiece.

Three consecutive tests for no-load or five for load shall be carried out and the result of the test L, shall
be the arithmetic mean, rounded to the nearest decibel, of the three or five tests.

During measurements, the power tool shall operate under stable conditions. Once the noise emission is
steady, the measurement time interval shall be at least 15 s, unless the operating conditions specified in
the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4 require another time interval. If
measurements are to be made in octave or one-third octave frequency bands, the minimum period of
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observation shall be 30 s for the frequency bands centred on or below 160 Hz, and 15 s for the frequency
bands centred on or above 200 Hz.

1.2.6 Measurement uncertainties

The total measurement uncertainty of the noise emission values determined according to this standard is
depending on the standard deviation ogy given by the applied noise emission measurement method and
the uncertainty associated with the instability of the operating and mounting conditions g,,,.. The resulting
total uncertainty is then calculated from

_ |2 2
Oiot — A/ORg + Oome

The upper[bound value of gy is about 1,5 dB for the grade 2 measurement methods applied in this noise
test code i order to determine the emission sound pressure level or the sound power, level.

NOTE 1 oy i$ referred to as og in 1ISO 4871:1996.

NOTE 2 In I$0 4871:1996, the expanded measurement uncertainty U, in decibels, is calculated from U = k 0,y, with k being the
coverage facfor.

It depends or] the degree of confidence that is desired. For the purpose of comparing-the result with a limit value, it islappropriate to
apply the coyerage factor for a one-sided normal distribution. In that case, the’coverage factor k = 1,6 corresponds to a 95 %
confidence Igvel. Further information is given in ISO 4871:1996. Please note~that the expanded measurement urcertainty U is
referred to as|K in 1ISO 4871:1996.

NOTE 3 For |machines with a rather constant noise emission, a value.0f'0,5 dB for o, can apply. In other caseg, e.g. a large
influence of the material flow into and out of the machine or material flow that varies in an unpredictable manner, it is possible that a
value of 2 dB|is more appropriate. Methods to determine o,,,; are described in the basic measurement standards. Fufther guidance
for determinir]g the uncertainty K of both noise emission values is‘given in ISO 4871:1996.

1.2.7 Information to be recorded

The information to be recorded coversiall of the technical requirements of this noise test| code. Any
deviations [from this noise test code or.from the basic standards upon which it is based are to e recorded
together w(th the technical justification for such deviations.

1.2.8 Information to be reported

The information to be_included in the test report is at least that which is required to prepare a noise
emission declaration’orto verify the declared values. Thus as a minimum the following informatfion shall be
included:

— rgference to this noise test code and to the basic standards used;

— description of the power tool;
— description of the mounting and operating conditions;

— the noise emission values obtained.

It shall be confirmed that all requirements of the noise test code have been fulfilled, or, if this is not the
case, any unfulfilled requirements shall be identified. Deviations from the requirements shall be stated and
technical justification for the deviations shall be given.


https://ulnorm.com/api/?name=UL 62841-1 2020.pdf

132 CAN/CSA-C22.2 No. 62841-1-15 ¢ UL 62841-1 AUGUST 21, 2020

1.2.9 Declaration and verification of noise emission values

The declaration of the noise emission values shall be a dual number according to ISO 4871:1996. It shall
declare the noise emission value L (L,n and Lya) and the respective uncertainty K (Koa and Kya). If
required, the C-weighted emission peak sound pressure level L cpeq Shall be given.

For a standard deviation of reproducibility of the method oy, of 1,5 dB and for a typical standard deviation
of production, the values for the uncertainties, K,, and Ky, respectively, are expected to be 3 dB.

The noise declaration shall state that the noise emission values have been obtained according to this
noise test code. If this statement is not true, the noise declaration shall indicate clearly what the deviations

from this st

ndard and fraom tha hasic ctandardes ara
oo o HoHtHe-oasStic-Stahaatras,—are-

NOTE If the m
is 3 dB. Furthg

Additional

If undertak
4871:1996
conditions

1.3 Vibrat

NOTE In Euro

Vibration redu

The vibration
handling, etc.

In particular vi
vibration mea
comparable sy

1

easured value is the average based on a sample of three power tools that has been properly sampled;'th
r guidance on sampling and uncertainty terms is given in ISO 7574-4 and 1ISO 4871:1996.

oise emission quantities may also be given in the declaration.

n, the verification shall be performed for a batch of power tools, (h,accordance with
The verification shall be conducted by using the same mounting, installation ang
s those used for the initial determination of noise emission values.

on
be (EN 62841-1), the following additional requirements apply:
Ction

bt the handles shall be kept as low as possible without unduly affecting the performance and the ergond
of the tool.

bration shall be reduced by the application of engineering measures as given in CR 1030-1. The success
ures is assessed by comparing the vibration levels for the tool with those for other tools of the same ty
ecification and performance.

1.3.1 Vibration measurement —General

Details for
62841-4. T|
declaration
results for @

The vibratid

particular types-of-tools are given in the relevant part of IEC 62841-2, IEC 6284
he test code gives all the information necessary to carry out efficiently the det
and verification of the vibration emission characteristics. It shall allow comparis
ifferent tegls.

n total value may be determined by using the measurements from a machine which

and technig

en K normally

6.3 of ISO
operating

mics (weight,

lof the applied
pe and with a

1-3 or IEC
Ermination,
ton of test

has design

al\specifications replicating the machine concerned.

EN 12096 gives guidance on how to declare the vibration total values of machinery, and specifies

requiremen

ts for verification of declared values.

The vibration levels for hand-arm vibration a;, to be quoted in the user instructions shall be measured in
accordance with the following test procedure.

The uncertainty K is provided as an indication of the measured deviation from the mean during the test.

The measurement and assessment of human exposure to hand-transmitted vibration in the workplace is
given in ISO 5349-1 and ISO 5349-2.

NOTE The following does not constitute an exhaustive list of possible sources of errors of measurement, but can be considered as a

guide to avoid

the main errors in measurement:
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a) unsuitable mounting or fastening of transducers;
b) inadequate fastening of cables;
c) lack or misadjustment of band-pass filter;
d) not nulling output of amplifiers after mounting of transducers;
e) misalignment of directions of transducers or inappropriate or varying position of the transducers;
f) inappropriate signal conditioning (band-pass, signal-to-noise ratio, overload, etc.);
g) too short duration of measurement;
h) lagk-ef-eatibration-before-and-aftermeasurement:
i) ingppropriate definition of operational conditions;
j) ingxperienced operators using inappropriate grip forces;
k) unpstable operating conditions, such as fluctuating feed forces and varying motor speed.
Further practical advice on measurement errors is given in ISO 5349-2.
1.3.2 Symbols
In Clause 1|3, the following symbols are used:
a0 instantaneous single-axis acceleration value of the frequency-
hw weighted handtransmitted vibration at time ¢, in m/s?
root-mean=square (r.m.s.) single-axis acceleration valug of the
Anw frequency weighted hand-transmitted vibration, in m/s?
Ahwxs Anhwy] hwz values of ay,, in m/s?, for the axes denoted X, Y and Z rgspectively
vibration total value of frequency-weighted r.m.s. accelgration, in
apy m/s?; it is the root-sum-of-squares of the a,, values for {he three
measured axes of vibration
arithmetic mean total vibration value of the measurement results
an of all runs and operators in m/s?, this is the result of the ftest
4 al al_al H £ al HH HY
GR oldiiuaru ucviatlort UT'TcprUUuutUIivInty
K uncertainty of ay, in m/s?
coefficient of variation of a test series, defined as the ratio of the
Cy standard deviation of a series of measurement values and the

mean value of the series:

SN—I

Ay

Cy=
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where
1 N _ 0
Sne1 = — ,Zl(ahvi_a h)
i=
is the standard deviation;
Smris-the-mean-vibration-total-value-ofthe-seriesof 5
measurements in m/s?;
an,i is the i-th vibration total value of one series\of measyrements
in m/s?;
N is the number of measured values within one series of
measurements (here N = 5).
1.3.3 Characterisation of vibration
1.3.3.1 Direction of measurement
Vibration trensmitted to the hand is related to the {hree orthogonal directions X, Y and Z as shown in
Figure 1.4. [For particular types of tools, these directions may be defined in the relevant part of [|EC 62841-
2, IEC 62841-3 or IEC 62841-4.
1.3.3.2 Lokation of measurement
Measuremgnts shall be made in three directions at each hand position. All measurementis shall be

conducted

Simultaneously.

Measurem

finger, wheffe an operator noermally holds the machine.

If gripping greas are-covered by soft surface material, precaution shall be taken to avoid resona

nts shall be carried out as close as possible to the hand between the thumb ang

the index

hce effects

of the trangducer.mounting. If soft surface material is provided in the gripping area it shall be femoved or

strongly compressed by a transducer mounting clamp or suitable adaptor.

The measurement positions for particular types of tools are specified in the relevant part of IEC 62841-2,

IEC 62841-

3or|IEC 62841-4.

When machines are operated with more than one grip or grasping surface, the vibration at the hand
positions where an operator normally holds the tool during NORMAL OPERATION shall be measured and
recorded. If it can be shown that the vibration magnitude at one grip is always dominant, the vibration test

code may s

pecify that measurements are made only at that gripping zone.

1.3.3.3 Magnitude of vibration

The quantity used to describe the magnitude of vibration shall be the frequency-weighted acceleration ay,,

in m/s2.

Frequency weighting in accordance with ISO 5349-1 shall be used.
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The r.m.s. value a,,, in accordance with this standard is defined as the r.m.s. value of the frequency-
weighted acceleration signal a,,, (1):

T 1/2

1
an=| 7 [ an(o) ds
0

An integrating device equipped with linear integration facilities shall be used in order to obtain r.m.s. values
of signals substantially varying with time.

The meas{firement time shall be as long as reasonably possible and normally not 1ess than.g|s for hand-
transmitted vibration measurements.

If the meagurement time of 8 s for individual machines is not possible, e.g. becausg_of short| duration of
operation (defined in 1.3.5.3), this shall be specified in the relevant part of IEC 62841-2, IEC|62841-3 or
IEC 62841}4.

1.3.3.4 Combination of vibration directions

The vibratipn total value a,, is determined from

(1.3)
1,2 2 2 /2

any = [apex T apyyt apy,]

where

8wy 8nwy Phwz are the r.m.s. values of the frequency-weighted acceleration in the directions X, Y and Z,
respectively.

1.3.4 Instrumentation requirements
1.3.4.1 General

The vibratibn measurement equipment shall be in accordance with ISO 8041.

Instrumentgation for measuring other parameters (e. g. for controlling the working conditions), whose
characterigtics are not covered by ISO 8041, shall be specified in the relevant part of IEC 62841-2, IEC
62841-3 ol IEC'62841-4.

1.3.4.2 Transducers
1.3.4.2.1 Specification of transducers

The vibration values as specified in 1.3.3.3 shall be measured using transducers and other appropriate
measurement equipment conforming to ISO 8041.

The total mass of the vibration transducer and its mounting shall not be sufficient to influence the
measurement result and shall not be more than 5 g for each direction of measurement.

NOTE Lightweight plastic handles are an example, where heavy transducers may not be suitable. See ISO 5349-2 for further
information
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Factors such as the transverse sensitivity (less than 10 %), the ambient temperature range, the typical
temperature transient sensitivity and the maximum shock acceleration shall be considered in the selection
of transducers.

1.3.4.2.2 Fastening of transducers

Guidance on mounting of transducers is given in ISO 5349-2. The transducer and the mechanical filter, if
used, shall be mounted rigidly and on the vibrating surface.

Mechanical filters or other appropriate means may be needed to minimize measurement errors likely to
occur when measuring vibration containing impulsive elements, such as occur in percussive tools. For
more detailgrs06+S0-5349-2-

NOTE High agceleration in the high-frequency components of the vibration can cause the transducer to generate, false signals (e.g.
dc shift) in the|frequency range of interest because of excitation of the resonance of the transducer itself.

1.3.4.3 Cadllibration of the measurement chain

The whole Imeasurement system shall be checked both before and after a-sequence of megsurements
using a caliprator which produces a known acceleration at a known frequency.

The transducers shall be calibrated in accordance with ISO 5347 and ISO 16063-1. The whole
measuremgnt system shall be checked according to the requireménts in ISO 8041.

1.3.5 Testjng and operating conditions of the tool
1.3.5.1 Ggneral

Measuremgnts shall be carried out on a new tool.that is only used for the noise and vibration tegts required
by this standard.

For mains gperated tools: The average voltage during the test shall not deviate from the RATED VOLTAGE or
the mean value of the RATED VOLTAGE RANGE by more than 1 %.

For BATTERY-operated tools: Each operator shall start his series of tests with a fully charged BATTERY.

When the tgst procedure is not provided in a relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4 or
there is no| relevant paft of IEC 62841-2, IEC 62841-3 or IEC 62841-4, the operating conditions and
working prpcedure shall be specified in sufficient detail as to achieve appropriate reprodudibility. Test
procedures| based(on*a typical real working situation are preferred. The vibration test may |simulate a
single phage of a-task or a working cycle, consisting of a set of operations where the operator is being
exposed to|vibration.

If for reasons of better reproducibility a simulated work condition is defined, the vibration source shall
produce approximately the same magnitude of vibration as that in a typical working situation. If necessary
to provide realistic emission levels, tests shall be carried out under more than one operating condition or
set of operating conditions as defined in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.

If the tool is equipped with means or devices to reduce the vibration emission in comparable operating
conditions, these shall be used, in accordance with the user instructions, during vibration testing. If this
requires a deviation from the type test method, this shall be reported and explained in the test report.

During the measurements the hands of the operator shall guide the machine as is necessary by the design
of the tool and as specified in the instructions supplied with the machine.


https://ulnorm.com/api/?name=UL 62841-1 2020.pdf

AUGUST 21, 2020 CAN/CSA-C22.2 No. 62841-1-15 ¢ UL 62841-1 137

1.3.5.2 Attachment, workpiece and task

The ATTACHMENT or ACCESSORIES to be used with the machine shall be as recommended in the user
instruction.

If these ATTACHMENTS are of a vibration reduction type, it shall be reported together with the declared
vibration value.

Care shall be taken that the location of the workpiece on its support does not affect the results of the test.
Details for task and workpiece are given in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.

NOTE Even gmattdifferences-in-sizershapemateritai-weartnbatanceeteof the ASEESSORY-can-alter-the-vibraton magnitude

considerably.
1.3.5.3 Operating conditions

Tools are fested under load only, unless the operating condition no-load is considered as important in
practical use (no-load accounts for more than 20 % of the time when tool is switched on). In this case the
tool shall e tested under both load and no-load condition, or at a typical werk cycle containing load and
no-load. The relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4 describes the modes ¢f operation
and the calculation of the declared emission value.

The machine shall be operated at normal working conditions and working modes according [to the user
instructions$, which shall be maintained for the duration of the\test. Those operating conditigns shall be
used that gre representative of the highest vibration values likély to occur at typical and NORMAL USE of the
machine uphder test. The measurement may be carried out\by processing a workpiece or under external
mechanicql load equivalent to NORMAL OPERATION.

Before stafting the test, the tool shall be operated under these conditions of at least 1 min to warm it up.
1.3.5.4 Operator

The vibratipn of the machine is influenced by the operator. The operator shall therefore be skilled and able
to operate the machine properly, i.e”he shall be experienced in the use of the tool.

The gripping force shall be as‘under long term working conditions and not be excessive.
1.3.6 Megdsurement procedure and validity

1.3.6.1 Reported vibration values

Three serigs of five consecutlve tests shall be carrled out using a dn‘ferent operator for each sefies. If it can
be shown % orm all 15
measurements W|th one operator only. Detalls are speC|f|ed in the relevant part of IEC 62841-2, IEC
62841-3 or IEC 62841-4.

The measurements are made in three axes and the results of each direction shall be combined using
equation (1.3) to obtain the vibration total value a;,.

If the coefficient of variation Cy of the five vibration total values ap,, recorded for each series, is less than
0,15 or the standard deviation sy_4 is less than 0,3 m/s?, the results are accepted (the note in 1.3.1
provides information on possible sources of errors of measurement).

The measurement result ay, shall be determined as the arithmetic mean of vibration total values over the
tests and operators.
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1.3.6.2 Declaration of the vibration total value

The result a,, is the basis for the declared value. If values have been obtained for different hand positions,
the greatest value shall be the basis for the declaration.

If required by the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4, the work mode description
corresponding to the vibration emission shall be stated next to each declared value.

To determine the uncertainty K of the declared value according to EN 12096, the following formula shall be
used that takes the standard deviation into account:

M 4 F) N . PP
K= 1,65 = ggor K=1;5m/s“ whateveris higher

- |5
SR el Ahvi— dn

with
Sr = standard deviation (considered equal to oR);

n = 3 (number of operators);

ap,; = average vibration total value of each operator (= resultforeach operator);
an, = average vibration total value of all measurements (stest result).

The vibratign value(s) a;, shall be declared as follows:

Vibration tptal values (triaxial vector sum) determined according to [number of this standard]:

Work modge description 1 Vibration emission value ay, =... m/s?
(if requireq by the relevant part of IEC 62841-2, Uncertainty K = ... m/s?

IEC 62841-3 or IEC 62841-4)

Work modg description 2 Vibration emission value ay, =... m/s?
(if requireq by the relevant part of IEC 62841-2, Uncertainty K =...m/s?

IEC 62841-3 or IEC®%2841-4)

1.3.7 Mearurement report

The report shall, as a minimum, include the following information:

a) reference to this standard including any relevant part of IEC 62841-2, IEC 62841-3 or |IEC
62841-4;

b) specification of the machine tested (i.e. manufacturer, type and serial number of the machine,
etc.);

C) ATTACHMENTS or ACCESSORIES;

d) operating and testing conditions (voltage, current, feed force, speed setting, duration and
number of test runs, etc.);

€) measuring institution (e.g. laboratory, manufacturer);
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f) date of measurement and name of the person responsible for the test;
g) instrumentation (transducer mass, filters, integrators, recording system, etc.);

h) position and fastening of transducers, measuring directions and individual vibration values when
relevant (e.g. recorded by photos);

i) the arithmetic mean total vibration a,, for each operator the total vibration value a;,, and the three
single axis weighted acceleration values a,. It is good practice to report all the measured values (i.
e. for all axes of vibration, tests and operators);

j) the uncertainty K of the vibration total value a;,.

Any deviat‘ons from the vibration test code in this standard shall be reported together with the technical
justificatior) for such deviations.

Figure 1.1
Test bench

Dimensions in millimetres

750 + 20

7/n 1
e -

0630 + 20

su1775

IEC 0305/14
Key
1 rubber isolgting feet

Material: pindwoed 76 x 40 planed, glued and doweled
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R1m

Figure 1.2

Positions of a hand-held power tool and microphones for the hemispherical / cylindrical
measurement surface

sul1776

Figure 1.3

Microphone positions‘on a cubic measurement surface

IEC 0306/14

2m

sul777

2m

IEC 0301/14
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Figure 1.4
Directions of vibration measurement

X
a) Hand grip position - Hand grips around a cylindrical handle

b) Flat palm position - Hand presses down onto a spherical hand grip

su1778

4

4

) IEC 0308/14
) IEC 0309/14
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Annex J

Void
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Annex K
(normative)
Battery tools and battery packs
K.1 Scope

This annex applies to rechargeable BATTERY-powered motor-operated or magnetically driven

— HAND-HELD TOOLS (IEC 62841-2);

Al el aWaYaYeW.|
— TRANSPORTABLE TOOES(TEC0Z0%

— LA

and the BA
as "tools" d

The maxim

BATTERY to
TOOLS and
Electric sh

BATTERY p4
be evaluat
shock, CRE
fitted to thg

Since BATT
charging a
standards

4.2\
=97,

WN AND GARDEN MACHINERY (IEC 62841-4);

[TERY packs for such tools or machinery. The above listed categories arg hereinafte
r "machines".

um RATED VOLTAGE for tools and BATTERY packs is 75V d.c.

ols covered by this annex are not considered to be CLASS. 1 FOOLS, CLASS Il TOOLS,
therefore are not required to have basic, SUPPLEMENTARY (NSULATION or REINFORCED
bck hazard is considered to exist only between parts of‘@pposite polarity.

cks for tools covered under this annex intended.to be charged by a non-isolated cH
bd by this annex and standard. When evaluating 'a BATTERY pack for protection aga
FEPAGE DISTANCES, CLEARANCES and distanges’ through insulation, the BATTERY pa
intended CHARGER.

ERY packs for power tools are submitted to different use patterns (such as roug
hd discharging currents) their safety’can be evaluated only by this annex and not by
for BATTERY packs, such as IEC:62133, unless otherwise indicated in this annex.

requirements of IEC 62133 are addressed-in this annex.

When eva
given to th
such in thi
these DETA

This anne
SYSTEMS ir

uating the risk of FIRE associated with DETACHABLE BATTERY PACKS, consideratio
e fact that these BATTERY packs are unattended energy sources and have been e
5 standard. Requirements in other standards regarding the risk of FIRE due to the
CHABLE BATTERY PACKS are therefore considered to be fulfilled.

also addresses requirements covering the use of lithium-ion CELLS employed
tools.«Fhe following is considered within the context of these requirements:

referred to

or CLASS Il
INSULATION.

ARGER shall
inst electric
ick shall be

h use, high
using other
All relevant

n has been
Valuated as
charging of

in BATTERY

—

hese requirements address the risk of FIRE or EXPLOSION of these BATTERIES a

nd not any

possible hazards associated with toxicity nor potential hazards associated with transportation or
disposal.

NOTE 1 IEC 62281 covers the safety aspects of lithium-ion batteries during transport.

— BATTERY SYSTEMS covered by these requirements are not intended to be serviced by the end user.

— These requirements are intended to provide comprehensive evaluation of a BATTERY only if used
in products covered by this standard.

— These requirements address the safety of lithium-ion BATTERY SYSTEMS during storage and use
including discharge and charge. These requirements are only considered to be supplementary
requirements in regards to BATTERY CHARGER fire and electric shock.

— These requirements refer to and require parameters supplied in reference to the CELLS that
establish conditions for safe use of those CELLS. Those parameters form the basis of acceptance
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criteria for a number of tests contained herein. This standard does not independently evaluate the
safety of CELLS. These parameters, taken as a set, constitute the "SPECIFIED OPERATING REGION" for
a CELL. There may be several sets of SPECIFIED OPERATING REGION(S).

This annex is not intended to apply to tools using GENERAL PURPOSE BATTERIES installed by the user and
this annex alone will not be sufficient to ensure all hazards are considered for these products.

This annex does not apply to the safety of BATTERY CHARGERS themselves. However, this annex covers the
safe functioning of lithium-ion BATTERY SYSTEMS.

NOTE 2 IEC 60335-2-29 covers a variety of CHARGERS.

All clauses|of this standard apply unless otherwise specified in this annex. If a clause is(stated in the
annex, the|requirements replace the requirements of the main body of the standard unlesq otherwise
specified.

K.3 Termsp and definitions

This clauselis applicable except as follows:

For the purpose of this annex, the following additional definitions apply:

K.3.201 HATTERY SYSTEM: combination of a lithium-ion BATTERY;the CHARGING SYSTEM, the tgol and the
interfaces Hetween them as existing during operation of the todPor during charging

K.3.202 dELL: basic functional electrochemical unit containing an assembly of electrodes, glectrolyte,
container, terminals, and usually separators, that is a-source of electrical energy by direct copversion of
chemical epergy

K.3.203 QHARGER: part or all of the CHARGING'SYSTEM contained in a separate enclosure. As 4 minimum,
the CHARGER includes some of the powerjconversion circuitry. Not all CHARGING SYSTEMS| include a
separate CHARGER as in the case where_a“tool may be charged utilizing a mains SUPPLY CORD or may
incorporate|a plug for attachment to a:mains receptacle

K.3.204 CHARGING SYSTEM: combination of circuitry intended to charge, balance and/or maintajn the state
of charge of the BATTERY

K.3.205 Qs RATE: currenft, in amperes, that a CELL or BATTERY can be discharged at for 5 h to the voltage
cut-off point specified’by-the CELL manufacturer

K.3.206 DETACHABLE BATTERY PACK: BATTERY which is contained in a separate enclosure from the BATTERY
tool and is iptendéd to be removed from the tool for charging purposes

K.3.207 F

K.3.208

IRE: emission of flames from a BATTERY

permitted by the BATTERY CHARGING SYSTEM intended for use with the tool

FULLY CHARGED (BATTERY/CELL): CELL or BATTERY charged to the maximum state of charge

K.3.209 FULLY DISCHARGED (BATTERY/CELL): BATTERY or CELL that has been discharged at C; RATE until one
of the following conditions occurs: discharge terminates due to protective circuitry or the BATTERY (or CELL)
reaches a total voltage with an average voltage per cell equal to the end-of-discharge voltage for the cell
chemistry being used unless a different end-of-discharge voltage is specified by the manufacturer

Note 1 to entry: The end-of-discharge voltages for common cell chemistries are provided in K.5.210.
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K.3.210 GENERAL PURPOSE (BATTERIES/CELLS): BATTERIES and CELLS available from a variety of
manufacturers, through a variety of outlets intended for a variety of different manufacturers' products

Note 1 to entry: 12 V automotive BATTERIES and AA, C and D alkaline CELLS are examples of GENERAL PURPOSE.

K.3.211 HAZARDOUS VOLTAGE: voltage between parts having an average value exceeding 60 V d.c. or
exceeding 42,4 V peak when the peak-to-peak ripple exceeds 10 % of the average value

K.3.212 INTEGRAL BATTERY: BATTERY Wwhich is contained within the BATTERY tool and is not removed from
the BATTERY tool for charging purposes

nsidered to be

an INTEGRA} BATTERY.

K.3.213 IMAXIMUM CHARGING CURRENT: highest current that a lithium-ion CELL is permitted to pass during
charging for a specified range of temperatures as specified by the CELL manufacturer and gvaluated in
accordance with IEC 62133

K.3.214 $EPARABLE BATTERY PACK: BATTERY which is contained in a separate enclosure from the BATTERY
tool and is connected to the BATTERY tool by a cord

K.3.215 $PECIFIED OPERATING REGION: range of permissible operation of lithium-ion CELLS, eXpressed by
CELL parameter limits

K.3.215.1 | SPECIFIED OPERATING REGION FOR CHARGING: conditions for voltage and current during charging
in which thie lithium-ion CELL is permitted to operate as specified by the CELL manufacturer angl evaluated
in accordance with IEC 62133

K.3.216 PPPER LIMIT CHARGING VOLTAGE: highest, voltage that a lithium-ion CELL is permitted to attain
during nornal charging for a specified range ofitemperatures as specified by the CELL manufacturer and
evaluated In accordance with IEC 62133

K.3.217 VYENTING: condition that occurs;"when a CELL releases excessive internal pressure intended by
design to greclude EXPLOSION

K.5 Gene¢ral conditions for.the tests
K.5.2 Addlition:

The cumulptive stress resulting from successive tests on the BATTERY is to be avoided. Additiopal samples
may be used as.fniecessary.

K.5.7 Unless otherwise specified, fests to be done at RATED VOITAGE are done with a FUILY CHARGED
BATTERY.

K.5.10 This subclause is not applicable.
K.5.11 This subclause is not applicable.
K.5.15 This subclause is not applicable.
K.5.16 This subclause is not applicable.

K.5.201 When measuring voltage, the peak value of any superimposed ripple exceeding 10 % of the
average value shall be included. Transient voltages are ignored, such as a temporary increase of voltage,
for example after the BATTERY pack is removed from the CHARGER.
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K.5.202 Measurements of cell voltages during the tests of lithium-ion systems shall be made using a
single pole resistive-capacitive low pass filter with a cut-off frequency of 5 KHz +500 Hz. If charging
voltage limits have been exceeded, the peak value of the voltage measured after this network shall be
used. The measurement shall have measurement tolerance within +1 %.

K.5.203 Some of the tests may result in FIRE or EXPLOSION. It is therefore important that personnel be
protected from the flying fragments, explosive force, sudden release of heat, chemical burns, intense light
and noise that may result from such EXPLOSIONS. The test area is to be well ventilated to protect personnel
from possible harmful fumes or gases.

K.5.204 Unless otherwise specified, all BATTERIES shall be fully conditioned as follows: BATTERIES shall be
FULLY DISCHARGED and then charged in accordance with the manufacturer's instructions. The sequence
shall be regeated one more time with an interval of at least two hours after each discharge.

K.5.205 1T
outer surfaq

K.5.206 (
of1sto5s

K.5.207 |
CHARGING 3
least 2 h by

K.5.208 U
to special p

K.5.209 A
cluster sha
single CELL

K5.210 T
-0,
-1,
-2,

lhe location of thermocouples for lithium-ion CELL temperature measuremenhts-shal
e, half way along the longest dimension, of the CELL that results in the highest tempe

urrents measured during BATTERY charging shall be average currents-with an avera

YSTEM and before starting a test, the FULLY CHARGED BAFTERY shall be allowed to
t no more than 6 h at an ambient temperature of (20 £5),°C.

V/hen a BATTERY comprising of a single CELL is employed, instructions in this standa
reparations of a CELL in a series configuration shall be ignored.

For BATTERY designs where there is a séries arrangement of parallel clusters of
| be treated as a single CELL for thoseltests that require altering the amount of ¢
jprior to conducting the test.

he end-of-discharge voltages for.common cell chemistries are:
D V/cell for nickel cadmiunrornickel metal-hydride BATTERIES;
Y5 V/cell for lead-acid.BATTERIES;

b VV/cell for lithium-ion BATTERIES, unless the manufacturer specifies a different voltag

K.7 Classification

This clause

is notapplicable.

be on the
prature.

hing period

f not otherwise specified, a FULLY CHARGED BATTERY shallbe used. After removal from the

rest for at

rd referring

CELLS, the
harge on a

o

K.8 Mark

K.8.1

mgand-instructions

This subclause is not applicable.

K.8.2DV D2 Addition: Add K.8.2DV.1 to Annex K of the Part 1:

K.8.2DV.1 This subclause is applicable to tools, separable battery packs and detachable
battery packs.

K.8.3 BATTERY tools and DETACHABLE BATTERY PACKS or SEPARABLE BATTERY PACKS shall be marked with
additional information as follows:
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— the business name and address of the manufacturer and, where applicable, his authorised
representative. Any address shall be sufficient to ensure contact. Country or state, city and postal

cod

e (if any) are deemed sufficient for this purpose;

— designation of series or type, allowing the technical identification of the product. This may be
achieved by a combination of letters and/or numbers and may be combined with the designation of

tool

NOTE 1 The term "designation of series or type" is also known as model number.

BATTERY tools shall also be marked with additional information as follows:

-d
de
sy
"plg

NOT

— fd
ead

Separable

— th
CEL
apd

—fd
NiM

NOT

A BA
use
trad
"Sed
BAT]

AD
BAT]
the

Altefnatively, the.statement "See Instruction Manual for Additional Chargers," or the equivalent may be emplo

to at

If additiong

signation of the tool;
ignation of the tool may be achieved by a code that is any combination of letters,
bols providing that this code is explained by giving the explicit designation sud

H.

E 3 In Canada and the United States of America, the following additional requirements apply.

TTERY tool provided with a DETAGHABLE BATTERY PACK or a SEPARABLE BATTERY PACK shall b
bnly with __ BATTERY", or theequivalent, where the underlined space is completed with the manufact
bmark, a catalog number, a series identification, or the equivalent, of the BATTERY pack. Alternatively,

Instruction Manual for Additional BATTERY Packs" or the equivalent may be employed in addition f
TERY pack referenced hy catalog number.

TERY shall be marked "For use only with ___ charger", or the equivalent, where the underlined space is
manufacturer'ssname or trademark, a catalog number, a series identification, or the equivalent, of th

least oné CHARGER referenced by catalog number.

l.markings are used, they shall not give rise to misunderstanding.

Complianc

K.8.4 Ma

e is checked by inspection.

rkings specified in K.8.1, 8.2 and K.8.3 shall not be on a DETACHABLE PART of the tool.

numbers or
h as "drill",

ner" etc. in the instructions supplied with the tool;

E 2 An example of such code is "A123-B".

r tools manufactured such that its parts are shipped separately for assembly by the end user
h part shall be marked with a distinct identification on the parter the package.

and DETACHABLE BATTERY PACKS shall also be marked-with additional information as fpllows:

e capacity assigned by the manufacturer in Ab.or mAh, based on the rated cappcity of the
| S determined in accordance with IEC 61056<1,)EC 61960, IEC 61951-1 and IEC $1951-2, as
licable;

r alkaline or other non-acid electrolyte BATTERIES, the type of BATTERY such as Li-lof, NiCd and

t marked: "For
Lirer's name or
the statement
b at least one

FTACHABLE BATTERY PACK, a SEPARABLE BATTERY PACK, or a BATTERY tool provided with @#n INTEGRAL

ompleted with
e CHARGER.
yed in addition

Markings specified in 8.2 shall be clearly discernible from the outside of the tool. Markings specified in
K.8.3 shall be visible with any SEPARABLE BATTERY PACK or DETACHABLE BATTERY PACK removed. Other
markings on the tool may be visible after removal of a cover, if necessary.

Indications for switches and controls shall be placed on or in the vicinity of these components; they shall
not be placed on parts which can be repositioned, or positioned in such a way that the marking is

misleading

Complianc

e is checked by inspection.
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K.8.7 This subclause is not applicable.

K.8.8 This subclause is not applicable.

K.8.14.1.1 This subclause is applicable except as follows:
Item 5) Service, is replaced by the following:

5) BATTERY tool use and care

a) Recharge only with the charger specified by the manufacturer. A charger that is suitable for

er BATTERY

c) When BATTERY pack is not in use, keep it away from other metal objects, like paper clips,
coins, keys, nails, screws or other small metal objects, that can make a conne¢tion from
one|terminal to another. Shorting the BATTERY terminals together may ¢ause burns or gfire.

d) Under abusive conditions, liquid may be ejected from ‘the BATTERY; avoid contact. If
confact accidentally occurs, flush with water. If liquid contacts eyes, additionally seek
medical help. Liquid ejected from the BATTERY may cause irritation or burns.

e) Do not use a BATTERY pack or tool that is damaged or modified. Damaged ¢r modified
batteries may exhibit unpredictable behaviour resulting in fire, EXPLOSION or risk of injury,

f) Dp not expose a BATTERY pack or tool to fire or excessive temperature. Exposufe to fire or
temperature above 130 °C may cause explosian.

NOTE The temperature "130 °C" can be replaced by.the'temperature "265 °F".

g) Follow all charging instructions.and do not charge the BATTERY pack or tool outside the
temperature range specified in“the instructions. Charging improperly or at temperatures
outgide the specified range maydamage the BATTERY and increase the risk of fire.

6) Service

a) Have your power) tool serviced by a qualified repair person using only identical
replacement parts. This will ensure that the safety of the power tool is maintained.

b) Never service damaged BATTERY packs. Service of BATTERY packs should only be|performed
by the manufacturer or authorized service providers.

K.8.14.2 Thisysubclause is applicable except as follows:

Addition:

e) For BATTERY tools:

1) Instructions regarding BATTERY charging, information regarding ambient temperature range for
tool and BATTERY use and storage, and the recommended ambient temperature range for the
CHARGING SYSTEM during charging;

2) For a BATTERY-operated tool intended for use with a DETACHABLE BATTERY PACK Or a SEPARABLE
BATTERY PACK: instructions indicating the appropriate BATTERY packs for use, such as by a catalog
number, series identification or the equivalent;

3) Instructions indicating the appropriate CHARGER for use, such as by a catalog number, series
identification or the equivalent.
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NOTE In Europe (EN 62841-1), the following additional requirement applies:

for BATTERY tools with INTEGRAL BATTERY: instruction, how the INTEGRAL BATTERY can be removed safely from the
tool after the tool's end of life, and information about the type of BATTERY such as Li-lon, NiCd and NiMH

K.9 Protection against electric shock

NOTE The title of this clause differs from that of the main standard.

K.9.1 BATTERY tools and BATTERY packs shall be so constructed and enclosed that there is adequate
protection against electric shock.

Compliancle is checked by inspection, and by the tests of K.9.3 and K.9.5, as applicable.
K.9.2 Thip subclause is not applicable.

K.9.3 It shall not be possible to have two conductive, simultaneously ACCESSIBLE PARTS| where the
voltage befween them is hazardous unless they are provided with PROTECTIVE IMPEDANCE.

In the casq of PROTECTIVE IMPEDANCE the short circuit current between the parts shall not excegd 2 mA for
d.c. or 0,7 mA peak for a.c. and there shall not be more than 0,1 pyk_capacitance directly bhetween the
parts.

Compliance for accessibility is checked by applying the test) probe B of IEC 61032:1997 to each
conductivel part.

The test probe B of IEC 61032:1997 is applied with a-force not exceeding 5 N through openings to any
depth that|the test probe will permit, and it is rotated or angled before, during and after inseftion to any
position.

If the openfng does not allow the entry of the probe, a rigid test probe with the dimensions of the test probe
B of IEC 6§032:1997, but without any artictlation, is used, the force on the probe is increased fo 20 N and
the test with the articulated test probe B:of IEC 61032:1997 repeated.

Contact wijth the test probe is determined with all DETACHABLE PARTS removed and the BATTERY tool
operated iy any possible position.of NORMAL USE.

Lamps locgted behind detachable covers are not removed, providing the lamp may be deenergized by
means of g user operable-plug, BATTERY pack disconnection or a switch.

K.9.4 This subclause is not applicable.

K.9.5 Materials providing insulation from electric shock shall be adequate.

Compliance is checked by subjecting the insulating material to an electric strength test as specified in
Clause D.2 with 750 V. This provision does not exclude the testing of the material as situated within the
tool, providing care is taken to ensure that materials not under consideration are not subjected to the test
voltage.

This test applies only to materials which, if they were to fail to insulate, would subject the user to a shock
hazard from a HAZARDOUS VOLTAGE. This test does not apply to materials that provide only a physical
barrier to contact. As such, an uninsulated energized part shall be within 1,0 mm of the material surface to
be considered for this requirement.

K.10 Starting

This clause is not applicable.
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K.11 Input and current

This clause is not applicable.

K.12 Heating

K.12.1 BATTERY tools and BATTERY packs shall not attain excessive temperatures.

Compliance is checked by determining the temperature rise of the various parts under the following

conditions:

The tool is
—ca

—fo
until maxim

During the
shown in T3

K122 to

K.12.201

Charging a
FOR CHARGI

Compliance

The BATTE
DISCHARGEI
—if
also
— if
isa
For all ind
charging ct

bperated at no-load
ntinuously; or

[ tools with an INHERENT OPERATING CYCLE: operation with consecutive operating cycle
um temperature is reached or the tool no longer operates due to the\BATTERY being d

fest, PROTECTIVE DEVICES shall not operate. The temperature rises shall not exceed|
ble 2.

K.12.6 These subclauses are not applicable.
Normal charging of lithium-ion systems

lithium-ion BATTERY under normal conditions-shall not exceed the SPECIFIED OPERAT]
NG of the CELL.

b is checked by the following tests.

RY is charged in accordance:with the CHARGING SYSTEM instructions starting wi
D BATTERY. Testing is carried-out at an ambient temperature of (20 £5) °C and

he tool is recommended to be operated at a minimum temperature lower than 4 °C|
conducted at that-minimum temperature® ;°C;

he tool is recommended to be operated at a maximum temperature greater than 40
5o conductéd-at that maximum temperature ,*°°C.

vidual-€ELLS, the voltage, the temperature measured in accordance with K.5.2(
irrent-are monitored. In the case of parallel configurations, analysis may be use

DS
ischarged.

the values

NG REGION

th a FULLY

the test is

’C, the test

)5 and the
d to avoid

measuring

‘he-“individual branch currents. The result shall not exceed their SPECIFIED OPERAT

NG REGION

FOR CHARGING (e.g. limits of voltage and current dependant on the temperature).

NOTE 1 The following is an example result of such analysis: the charging current for each branch of a parallel connection would not
need to be monitored, if the maximum deliverable current of the CHARGER did not exceed the MAXIMUM CHARGING CURRENT of
a single CELL.

For BATTERIES employing series configurations, the test is repeated with a deliberately imbalanced
BATTERY. The imbalance is introduced into a FULLY DISCHARGED BATTERY by charging one CELL to
approximately 50 % of full charge.

If it can be demonstrated through testing and/or design evaluation that an imbalance less than 50 % would
actually occur in NORMAL USE, then this lower imbalance may be used.
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NOTE 2 Examples are those designs that employ circuitry intended for maintaining balance between CELLS in the BATTERY pack.
Systems with a small number of CELLS in series may be shown to exhibit limited imbalance in practice, if the product ceases to
operate with a BATTERY prepared with a smaller initial imbalance.

NOTE 3 An example for a testing is repeated charging and discharging a BATTERY in accordance with the manufacturer’s
instructions until its capacity has decreased to 80 % of the rated capacity, using the imbalance at the end of the test.

K.13 Resistance to heat and fire

K.13.1

Parts of thermoplastic material provided as an enclosure to comply with Clause K.9, the

deterioration of which might cause the tool or BATTERY pack to fail to comply with this annex, shall be

sufficiently

resistant to heat.

Compliang
Any softm

The requir

The test is
determine(

NOTE In Clay
representing

K132 T
tool or BAT

Addition:

Non-metal
an INTEGR,
non-metal
IEC 60695

However, {
-p

- P
dist

— S
con

e is checked by subjecting of the relevant parts to a ball pressure test of IEC 60695
hterials (elastomers), such as soft grip coverings, shall be removed.

bd thickness may be obtained by using two or more sections of the part.

made in a heating cabinet at a temperature of (565 +2) °C plus the)maximum temp|
I during the test of K. 12, but for external parts it shall be at least (7512) °C.

se K.12 only outside temperatures are measured. The basic temperaturelof (40 +2) °C has been change
he typical difference between the inside and outside temperatures of enclosures.

Nis subclause applies only to the external enclosureé enclosing the current-carrying
[ERY pack.

ic parts of a DETACHABLE or SEPARABLEBATTERY PACK or non-metallic parts of a tool th
\[ BATTERY supporting connections\that carry a current exceeding 0,2 A during ch
¢ parts within a distance of 3 mm of such connections, are subjected to the glow-
-2-11:2000, which is carried oqut at 850 °C.

he tests are not applicable to:
bris supporting welded connections and parts within a distance of 3 mm of these con|

arts supporting._éonnections in low-power circuits described in Annex H and pa
ance of 3 mm.of these connections;

bldered.connections on printed circuits boards and parts within a distance of 3 n
nections;

-10-2:2003.

erature rise

H to (55 +2) °C

parts of the

nat contains
arging and
wire test of

hections;

rts within a

m of these

—C

bnhections on small nnmpnnnnfe on prinfnnl circuit boards such a diodes. transiston
7 J

, resistors,

inductors, integrated circuits and capacitors, and parts within a distance of 3 mm of these
connections.

K.13.2.201

For DETACHABLE BATTERY PACKS Or SEPARABLE BATTERY PACKS with external en

closures of

polymeric material that enclose current-carrying parts, the material shall be classified at least V according
to IEC 60695-11-10:2013, unless the BATTERY pack has been tested in accordance with K.18.1 a).

Complianc

e is checked by the relevant tests of IEC 60695-11-10:2013.

NOTE The test of K.18.1 a) is mandatory for exposed BATTERY terminals and is an option for BATTERY terminals that are not

exposed.


https://ulnorm.com/api/?name=UL 62841-1 2020.pdf

152

CAN/CSA-C22.2 No. 62841-1-15 ¢ UL 62841-1

AUGUST 21, 2020

K.14 Moisture resistance

This clause

is not applicable.

K.16 Overload protection of transformers and associated circuits

This clause

is not applicable.

K.17 Endurance

This clause

is not applicable.

K.18 Abrjormal operation

K.18.1 A
the risk of F

Compliancy
The abnomn

The BATTER
surface co
cotton med
is applied.
temperatur
each fault

protection @gainst electric shock as defined in K.9, No charring or burning of the gauze or ti

shall result.

Charring is|
caused by
10 mQ . C
failure.

Fuses, THE
or conductyq
are relied u
and shall g
Alternative

However, p

| tools when operating under BATTERY power and their BATTERY packs shall'be so de
RE or electric shock as a result of abnormal operation is obviated as far ‘as is practic

P S checked by the following tests.
hal conditions a) to f) below shall be applied.

Y tool, BATTERY pack and the cords of d) and e), as-appropriate, are placed on a
ered by two layers of tissue paper; the sample is covered by one layer of untreg
cal gauze. For the tests b), ¢) and f), the tool is switched on and no additional mech
The test is conducted until failure or until the ¢est sample returns to within 5 K of t
b or, if neither of these occurs, until at least-3 h has elapsed. A new sample may !
isted below. No EXPLOSION shall occurduring or after the test. There shall bq

VENTING of the CELLS is permitted.

defined as a blackening of the-gauze caused by combustion. Discolouration of|
smoke is acceptable. The resistance for the short in items a), b), d), e) and f) shall
harring or igniting of the-ti§sue paper or gauze from the shorting means is not co

RMAL CUT-OUTS, THERMAL LINKS, TEMPERATURE LIMITERS, electronic devices or any cof
rs(s) that intertupt the discharge current may operate during the above tests. If the

pen the <Circuit in the same manner, unless the test is otherwise satisfactorily
, the test)may be repeated with the open-circuited device bridged.

rofective ELECTRONIC CIRCUITS whose function is relied upon to pass a test shall be r

signed that
.

soft wood
ted 100 %
anical load
he ambient
e used for
adequate
bsue paper

the gauze
hot exceed
nsidered a

nponent(s)
se devices

pon to pass.the test, the test is to be repeated two more times, using two additional samples,

completed.

bgarded as

providing &

L L bl 40 0 bl =Y LE
OSAFETY URITICAL FUNUTIUN ariad CUITipry Wit~ 10.0 Wil d FL = d. Il d Usti

adjustable

TEMPERATURE LIMITER operates, the test is conducted with the TEMPERATURE LIMITER set to the most
unfavourable setting and then repeated at this setting with two additional samples.

a) Combinations of exposed terminals of a DETACHABLE BATTERY PACK are shorted so as to produce
the worst result. BATTERY pack terminals that can be contacted using either test probe B of IEC
61032:1997 or test probe 13 of IEC 61032:1997 are considered exposed. The means of shorting
shall be selected or positioned such that charring or ignition of the tissue paper or gauze is not
influenced.

b) The terminals of each motor are shorted one at a time.

¢) The rotor of each motor is locked one at a time.

d) Any cord provided between the SEPARABLE BATTERY PACK and the BATTERY tool shall be shorted
at the point likely to produce the most adverse effects.
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K.18.2

K.18.8

K.18.201.
K.18.8.
K.18.201 |Lithium-ion charging systems — abnormal conditions

This subclause applies only to lithium-ion BATTERIES.

e) Any cord provided between the tool and the CHARGER shall be shorted at the point likely to
produce the most adverse effects.

f) A short is introduced between any two uninsulated parts of opposite polarity not in accordance
with the spacings given in Clause K.28 unless this has been evaluated to 18.6. A circuit analysis
may be used to determine where a short shall or shall not be applied. The test is not conducted on
uninsulated parts that are encapsulated.

K.18.1DV.1 D2 Modification: Replace Item (b) of Clause K.18.1 with the following:

b) The terminals of each motor are shorted one at a time, except for electronically
commutated motors.

K.[18.1.DV.2 D2 Modification: Replace Item (c) of Clause K.18.1 with the following:

c) |The rotor of each motor is locked one at a time, except for electronically commutated
motors.

to|K.18.5 These subclauses are not applicable.

This subclause does not apply to lithium-ion CHARGING SYSTEMS, since they are povered by

3 o K.18.8.6 These subclauses are not applicable:

The CHARGING SYSTEM and BATTERY ofa‘lithium-ion system shall be so designed that the risk [of FIRE and

EXPLOSION|as a result of abnormal operation during charging is obviated as far as is practical.

Compliancg is checked by the-following test.

A sample ¢ontaining the BATTERY and the associated assemblies of the CHARGING SYSTEM are placed on a
soft wood urface covered by two layers of tissue paper; the sample is covered by one layer ¢f untreated

100 %

categories|of abnormal conditions listed below in a) to d).

cotfon medical gauze. The BATTERY SYSTEM is operated as specified in K.8.14.2 e) 1) wijth all of the

a) Camponents in the CHARGING SYSTEM are faulted as in 18.6.1 b) to f), one at a|time, if the
outcommeof suctha fauft is arcertanT based uporr aralysis. For each fautt torditiorrimtroduced, the
state of the BATTERY before charging is as follows:

— a series configured BATTERY shall have a deliberate imbalance. The imbalance is
introduced into a FULLY DISCHARGED BATTERY by charging one CELL to approximately 50 % of
full charge; or

— if the test of K.12.201 is conducted with an imbalance of less than 50 %, a series
configured BATTERY shall have a deliberate imbalance as established in K.12.201; or

— a single CELL or parallel only configuration BATTERY shall be FULLY DISCHARGED.

b) If the test of K.12.201 is conducted with an imbalance of less than 50 % due to the function of
circuit(s), and if a single fault of any component within that circuit(s) is shown to result in the loss of
that function, then a series configured BATTERY shall be charged with a deliberate imbalance. The
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imbalance is introduced into a FULLY DISCHARGED BATTERY by charging one CELL to approximately
50 % of full charge.

¢) For a BATTERY with a series configuration, all CELLS are at approximately 50 % charge, except for

one

which is shorted. The BATTERY is then charged.

d) With a FULLY CHARGED BATTERY connected to the CHARGER, a short is introduced to the CHARGING
SYSTEM across a component or between adjacent PCB tracks at a location expected to produce the
most unfavourable results to evaluate the effect of back-feed from the BATTERY. For a CHARGER with
a cord that connects to the BATTERY, the short shall be introduced at the point likely to produce the
most adverse effects. The resistance of the short shall not exceed 10 mQ.

During the
condition. \

The test is
temperatur
whichever

Tests are ¢
—TH

— N
blad

ENTING of the CELLS is permitted.

conducted until the sample under test experiences a failure, returns to within 5K of t
b or, if neither of these, until at least 7 h or twice the normal charge .period ha
s longer.

bnsidered passed if all of the following are true:
ere has been no EXPLOSION during the test.

b charring or burning of the gauze or tissue paper<has resulted. Charring is de
kening of the gauze caused by combustion. Discolduration of the gauze caused b,

acceptable. Charring or igniting of the tissue paper~or gauze from the shorting me

con

—TH
they
To g
the

BAT1
nor
bee

K.21
K.18.202
This subclal

There shall
INTEGRAL B

bidered a failure.

e CELLS shall not have exceeded the UPPERLEIMIT CHARGING VOLTAGE by more than 1
have, then the CHARGING SYSTEM shall be-permanently disabled from recharging th
etermine if recharging is disabled, the;BATTERY shall be discharged by using the tod
case of an integral system) or by using a new sample of the tool (in the case of a

hally. There shall be no charging-Current after 10 min or after 25 % of the nominal ¢
h delivered, whichever occurs,first.

here shall be no evidence of damage to the CELL vent to impair compliance with

.202.
Lithium-ion BATTERY short circuit
use applies only to lithium-ion BATTERIES.

be'no'risk of FIRE or EXPLOSION when the main discharge connections of a series

[ERY SYSTEM) to approximately 50, % charge, followed by an attempt to recharge tI

d the limit

he ambient
s elapsed,

fined as a
y smoke is
ans is not

b0 mV or, if
€ BATTERY.
[ tested (in
Hetachable
e BATTERY
pacity has

Subclause

configured

ATTERY, DETACHABLE BATTERY PACK Or SEPARABLE BATTERY PACK are shorted under cq

nditions of

extreme im

balance.

Compliance is checked by the following test.

The test is conducted with all the CELLS of the BATTERY FULLY CHARGED and one CELL FULLY DISCHARGED.

A DETACHABLE BATTERY PACK Or SEPARABLE BATTERY PACK is placed on a soft wood surface covered by two
layers of tissue paper and the sample is then covered by one layer of untreated 100 % cotton medical

gauze.

A tool containing an INTEGRAL BATTERY is placed on a soft wood surface covered by two layers of tissue
paper and the sample is then covered by one layer of untreated 100 % cotton medical gauze.
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The main discharge connections of the BATTERY are shorted with a resistance not to exceed 10 mQ . The
test is conducted until the test sample experiences a failure or until the test sample returns to within 5 K of
the ambient temperature. There shall be no EXPLOSION during or after the test. As a result of the test, there
shall be no charring or burning of the gauze or tissue paper. VENTING of CELLS is acceptable.

Charring is defined as a blackening of the gauze caused by combustion. Discolouration of the gauze
caused by smoke is acceptable. Charring or igniting of the tissue paper or gauze from the shorting means
is not considered a failure.

Fuses, THERMAL CUT-OUTS, THERMAL LINKS, TEMPERATURE LIMITERS, electronic devices or any component(s)
or conductor(s) that interrupt the discharge current may operate during the above tests. If these devices

are relied

Jpon to pass the test, the test is to be repeated two more times. using two addition

| samples,

and shall

bpen the circuit in the same manner, unless the test is otherwise satisfactorily,

completed.

Alternatively, the test may be repeated with the open-circuited device bridged.
However, protective ELECTRONIC CIRCUITS whose function is relied upon to pass a test'shall be fegarded as
providing B SAFETY CRITICAL FUNCTION and comply with 18.8 with a PL = ax'If a usen adjustable

TEMPERAT(

RE LIMITER operates, the test is conducted with the TEMPERATURE.\IMITER set {

unfavourable setting and then repeated at this setting with two additional samples.

K.18.203

BATTERIES
risk of FIRE

Compliand

The BATTE
then coven
Cs RATE for|
tissue pap
the gauze

K.19 Maeq

K196 F

not exceeq
Complianc

The tool id
CHARGED B

Batteries other than lithium-ion — overcharging

0 the most

comprised of CELLS other than the lithium-ion type shall withstand abusive overcharging without

or EXPLOSION.
e is checked by the following test.

RY is placed on a soft wood surface covered by two layers of tissue paper and th
ed by one layer of untreated 100 % cotton medical gauze and charged at a rate of 1
the BATTERY for 1,25 h. There shall be’nio EXPLOSION and no charring or burning of t
br. Charring is defined as a blackening of the gauze caused by combustion. Disco
Laused by smoke is acceptablex VENTING of the CELLS is acceptable.

thanical hazards

b sample is
0 times the
he gauze or
louration of

br all tools where the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4 requires the
tool to be marked with the RATED NO-LOAD SPEED, the no-load speed of the spindle at RATED V(@

110 % of the RATED NO-LOAD SPEED.
e is checked by the following test.

operated for 5 min at no-load. Immediately afterwards, the BATTERY is replaced
WTTERY. The speed of the spindle is then measured after the tool has been operating

LTAGE shall

ith a FULLY
for 1 min at

no-load.

K.19.201

It shall not be possible to install a DETACHABLE BATTERY PACK Or a SEPARABLE BATTERY PACK in
reverse polarity.

Compliance is checked by inspection.

K.19.202

Lithium-ion enclosure pressure test

This subclause applies only to lithium-ion BATTERIES.

An enclosure for lithium-ion BATTERIES shall be designed such that it will safely release gasses that may be
generated as a result of VENTING.
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Compliance is checked by measurement in the case of a) or by the test of b):

a) the total area of the openings in the enclosure allowing gasses to pass without obstruction shall
be equal to or greater than 20 mm?; or

b) the enclosure shall be tested as follows.
A total of 21 ml £10 % of air shall be delivered at an initial pressure of 2 070 kPa +10 % through a
(2,87 £0,05) mm diameter orifice to the enclosure of a tool with INTEGRAL BATTERY or the enclosure
of a DETACHABLE BATTERY PACK Or SEPARABLE BATTERY PACK. The pressure within the enclosure shall
drop below 70 kPa in 30 s. There shall be no rupturing that would cause the enclosure to fail to
meet the requirements of this standard. An additional volume, not to exceed 3 ml, is allowed to be
added to the enclosure volume as may be required for test fittings.

K.20 Mec

K.20.1 BA
constructeq

Compliancy

Following t
requiremen

In addition,

— thi
immi

—th

—th

K.20.3.1 4
total on a ¢
most unfav
test, separa

For BATTER
BATTERY pa
separable /

In addition
times on th

hanical strength

TTERY tools and BATTERY packs shall have adequate mechanical strength, and g
that they withstand rough handling that may be expected.

P is checked by the tests of 20.2 and K.20.3.1 or K.20.3.2.

ne test, the BATTERY tool and BATTERY pack shall not catch FIRE or explode and shq
ts of Clauses K.9, K.19 and either K.18.1 f) or K.28.1.

the following applies for lithium-ion BATTERIES afterthe test of K.20.3.1 or K.20.3.2:

e open circuit voltage of the BATTERY shall not be less than 90 % of the voltage
ediately prior to the test;

P BATTERY shall demonstrate normal discharging and recharging after the test;

bre shall be no damage to the CELL vent that impairs compliance with K.21.202.

\ hand-held BATTERY tool withyany DETACHABLE BATTERY PACK attached is dropped thr
oncrete surface from a height of 1 m. For these three drops, the sample is tested |
purable positions the lowest point of the tool being 1 m above the concrete surfa
ble ACCESSORIES are\not mounted.

Y tools with DETACHABLE BATTERY PACKS, the test is repeated three more times
ck attachedto the tool. New samples may be used for each series of three drops. R
CCESSOQRIES are not mounted.

for . DETACHABLE BATTERY PACKS Or SEPARABLE BATTERY PACKS, the test is repeated

hall be so

Il meet the

measured

ee times in
n the three
ce. For the

without the
or the test,

hree more

P BATTERY packs separately.

If ATTACHMENTS are provided as specified and mounted in accordance with 8.14.2, the test is repeated with
each ATTACHMENT or combination of ATTACHMENTS mounted to a separate tool sample with a DETACHABLE
BATTERY PACK Or SEPARABLE BATTERY PACK installed.

K.20.3.2 A BATTERY-operated TRANSPORTABLE TOOL with any DETACHABLE BATTERY PACK attached, placed
in its normal operating position, is impacted with a smooth steel sphere having a diameter of (50 £2) mm
and weighing (0,55 +0,03) kg. If a part of the tool can be impacted from above, the sphere is dropped from
a rest position to strike the component. Otherwise, the sphere is suspended by a cord and is allowed to fall
from a rest position as a pendulum to strike the area of the tool to be tested. In either case, the vertical
travel of the sphere is (1,3 £0,1) m.

A GUARD that becomes disassembled is acceptable, if it can be reassembled readily to function properly.
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