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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS, TRANSPORTABLE
TOOLS AND LAWN AND GARDEN MACHINERY -
SAFETY -

Part 2-16: Particular requirements for hand-held fastener driving tools|

FOREWORD

nternational co-operation on all questions concerning standardization in the electrical and-electronic fields

with the International Organization for Standardization (ISO) in accordance with conditions determined
pgreement between the two organizations.

consensus of opinion on the relevant subjects since each technical committee has representation from
nterested IEC National Committees.

misinterpretation by any end user.

he latter.

Eervices carried out by independent certification bodies.
Il users should ensure that they-have the latest edition of this publication.
members of its technicahkcommittees and IEC National Committees for any personal injury, property damage

Expenses arising ,out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for the correct application of this publication.

EC draws—attention to the possibility that the implementation of this document may involve the use of

represent the [latest information, which may be obtained from the patent database available
https://patents.iec.ch. IEC shall not be held responsible for identifying any or all such patent rights.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publication

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compriging
pll national electrotechnical committees (IEC National Committees). The object of-{E€ is to pronjote

To

his end and in addition to other activities, IEC publishes International Standards,~Technical Specificatipns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "JEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interegted
n the subject dealt with may participate in this preparatory work. International, governmental and rjon-
povernmental organizations liaising with the IEC also participate in this préparation. IEC collaborates clogely

by

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatipnal

all

EC Publications have the form of recommendations for international use and are accepted by IEC Natigpnal
Committees in that sense. While all reasonable efforts dre ™hade to ensure that the technical content of |EC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for fany

n order to promote international uniformity, IEGC’National Committees undertake to apply IEC Publicatijons
ransparently to the maximum extent possible\in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicatefd in

EC itself does not provide any attestation of conformity. Independent certification bodies provide conforfity
pssessment services and, in some.areas, access to IEC marks of conformity. IEC is not responsible for fany

No liability shall attach to |E€/or its directors, employees, servants or agents including individual experts pnd

or

pther damage of any._nature whatsoever, whether direct or indirect, or for costs (including legal fees) pnd
EC

is

(a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent righfs in
Fespect thereof. As of the date of publication of this document, IEC had not received notice of (a) paten{(s),
Wwhich may be required to implement this document. However, implementers are cautioned that this may|not

at

This extended version (EXV) of the official IEC Standard provides the user with the
comprehensive content of the Standard.

IEC 62841-2-16:2024 EXV includes the content of IEC 62841-2-16:2024, and the references
made to IEC 62841-1:2014.

The specific content of IEC 62841-2-16:2024 is displayed on a blue background.
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IEC 62841-2-16 has been prepared by IEC technical committee 116: Safety of motor-operated

ele

ctric tools. It is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting
116/757/FDIS 116/800/RVD
F ul-mformatiomonthevotingforitsapprovatcanmbefound-imthereportonmvoting-indicated in
the above table.
The language used for the development of this International Standard is English.

Th
acq
ava
IEQ

Th

Th
col

WH
sul
or

Th

Su

numbered startingfrom 101.

Su
the

Al

s document was drafted in accordance with ISO/IEC Directives, Part 2, and developed
ordance with ISO/IEC Directives, Part1 and ISO/IEC Directives,N\JEC Supplemse
ilable at www.iec.ch/members_experts/refdocs. The main document)types developed
[ are described in greater detail at www.iec.ch/publications.

s document is to be used in conjunction with IEC 62841-1:20¢4!

s document supplements or modifies the correspondingctauses in IEC 62841-1, so as
vert it into the IEC Standard: Particular requirements for hand-held fastener driving tool§

ere a particular subclause of IEC 62841-1 Jis\,hot mentioned in this document, t
clause applies as far as reasonable. Where .this document states "addition", "modificati
replacement”, the relevant text in IEC 6284431 is to be adapted accordingly.

b following print types are used:

requirements: in roman type;
test specifications: in italic typ€;
terms defined in Clause 3 in-bold type;

notes: in small roman type.

bclauses, notes, tables and figures which are additional to those in IEC 62841-1

main body of this document are numbered starting from 301.

st/ of-all parts in the IEC 62841 series, published under the general title Electric mo

pclauses, notes, tables and figures in Annex K and Annex L which are additional to those i

in
nt,

to

hat

are

or-

op

prated hand-held tools. transportable tools and lawn and garden machinery — Safety.

an

be

found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn, or

e revised.

thgt it contains colours which are considered to be useful for the correc
ungderstanding of its contents. Users should therefore print this document using
colour printer.
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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;

— |standards dealing with environmental aspects.
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Th

The above listed categories are hereinafter referred to as “tools” ef “machines”.

The
three-phase a.c. tools. The rated input is not more than 3 700 W.

The limits for the applicability of this standard for battety tools are given in K.1 and L.1.

This standard deals with the hazards presented.by tools which are encountered by all persg
in the normal use and reasonably foreseeableimisuse of the tools.

Tools with electric heating elements are within the scope of this standard.

Repuirements for motors not isolated from the supply, and having basic insulation
designed for the rated voltage” of the tools, are given in Annex B. Requirements
redghargeable battery-powered motor-operated or magnetically driven tools and the batt
pac¢ks for such tools are given in Annex K. Requirements for such tools that are also opera
andl/or charged directly from the mains or a non-isolated source are given in Annex L.

Hanhd-held electric-teols, which can be mounted on a support or working stand for use as fi
togls without any ‘alteration of the tool itself, are within the scope of this standard and sdch
combination of“a: hand-held tool and a support is considered to be a transportable tool 3

thus covered,by the relevant Part 3.

This document applies to hand-held fastener driving tools

ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS, TRANSPORTABLE

TOOLS AND LAWN AND GARDEN MACHINERY -
SAFETY -

Part 2-16: Particular requirements for hand-held fastener driving tools

Scope

hand-held tools (IEC 62841-2);
transportable tools (IEC 62841-3);
lawn and garden machinery (IEC 62841-4).

rated voltage is not more than 250 V for single-phase,'a.c. or d.c. tools, and 480 V

s International Standard deals with the safety of electric motor-operated or maghetically
driyen:

for

ns

hot
for
ery
ted

ed

nd

intended for driving fasteners into or through concrete, fabric, fiberboard, metal, plas
wood, wood products, cartons, and other materials; and

ic,

whose energy to drive the fastener is derived directly or indirectly from an electric motor

or magnetic drive.

This document does not apply to pneumatically driven tools where the compressed gas comes
from an external source, such as a compressor or a tank.

This document does not apply to tools powered by combustible gases, even if electrically
ignited.

NOTE 101 Tools powered by compressed air or combustible gases are covered by ISO 11148-13:2017.

This standard does not apply to:
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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;
heating tools;

NOTE 2 IEC 60335-2-45 covers a variety of heating tools.

NO

NO

NO

Thi
NFH

NO

Thi
Par

2

Th
arg

am

IEQ

and safety, available at http://std.iec.ch/iec60061

IE(
A
An

IE(

IEC

electric motor-operated household and similar electrical appliances;

[E 3 IEC 60335 series covers a variety of electric motor-operated household and similar electrical applianc

electrical equipment for industrial machine-tools;

[E 4 IEC 60204 series deals with electrical safety of machinery.

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

[E 5 In the United States of America, the following conditions apply:

standard deals with tools used in non-hazardous locations in accordance. with the National Electrical Cq
A 70.

[E 6 In Canada, the following conditions apply:

standard deals with tools used in non-hazardous locations in accordance with the Canadian Electric Cq
1, CSA C22.1, and General Requirements — Canadian Electrical Code, Part II, CAN/CSA-C22.2 No. 0.

Normative references

p following documents, in whole or in part,”are normatively referenced in this document 3
indispensable for its application. Far dated references, only the edition cited applies.

unT;ated references, the latest edition of the referenced document (including any

ndments) applies.

60061, Lamp caps and.holders together with gauges for the control of interchangeab

60065:2001, Audjo, video and similar electronic apparatus — Safety requirements?
endment 2:2010
endment 1:2005

L 60068£2575:1997, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

L/TR 60083, Plugs and socket-outlets for domestic and similar general use standardized

me

the

de,

nd
For

ity

in

her cauntries of IEC

IEC 60085:2007, 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

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

(2005) and Amendment 2 (2010).


https://iecnorm.com/api/?name=75ccff6c9b4cf25d600cfd4979d6403f

IEC 62841-2-16:2024 EXV © |[EC 2024 -1 -

IEC 60245 (all parts), Rubber insulated cables — Rated voltages up to and including
450/750 V

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:
Geperal requirements

IEG 60335-1:2010, Household and similar electrical appliances — Safety — Part 1, Gengral
requirements

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

IEQ 60417, Graphical symbols for use on equipment, available Vat http://www.graphigal-
symbols.info/graphical-symbols/equipment/db1.nsf/$enHome?OpénForm

IEC 60529:1989, Degrees of protection provided by enclosutes’(IP Code)?2
Amendment 1:1999
Amendment 2:2013

IEG 60664-1, Insulation coordination for equipment within low-voltage systems — Part| 1:
Principles, requirements and tests

IEG 60664-3, Insulation coordination for equipment within low-voltage systems — Part 3: Use
of ¢oating, potting or moulding for protection against pollution

IEC 60664-4:2005, Insulation coordination for equipment within low-voltage systems — Parf 4:
Copsideration of high-frequency voltage stress

IEG 60695-2-11:2000, Firé_hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glgw-wire flammability.test method for end-products

IEC 60695-2-13:2010, Fire hazard testing — Part 2-13: Glowing/hot-wire based test methods —
Glgw-wire ignition-temperature (GWIT) test method for materials

IECG 60695:10-2:2003, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test

IEG60695-11-10:2013, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal gnd

verticat ffametestmethods

IEC 60730-1:2010, Automatic electrical controls for household and similar use — Part 1:
General requirements

IEC 60825-1:2007, Safety of laser products — Part 1: Equipment classification and
requirements

IEC 60884 (all parts), Plugs and socket-outlets for household and similar purposes

2 There exists a consolidated version (Edition 2.2:2013) which includes IEC 60529:1989 and its Amendment 1
(1999) and Amendment 2 (2013).
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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 requirements for connecting devices as separate entities with
screw-type clamping units

IEC_60998-2-2, Connecting devices for low-voltage circuits for household and simijlar
pufposes — Part 2-2: Particular requirements for connecting devices as separate entities\with
screwless-type clamping units

IEG 60999-1:1999, Connecting devices — Electrical copper conductors — Safety fequirements
for| screw-type and screwless-type clamping units — Part 1: General requirements and
pafticular requirements for clamping units for conductors from 0,2 mm2-.up to 35 mm?2
(in¢luded)

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - _Part 4-2: Testing 4§nd
melasurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC)- — Part 4-3: Testing g§nd
melasurement techniques — Radiated, radio-frequency, electromagnetic field immunity tgst3
Amendment 1:2007
Amendment 2:2010

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) - Part 4-4: Testing 4§nd
measurement techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2005, Electromagnetic . compatibility (EMC) - Part 4-5: Testing g§nd
mejasurement techniques — Surge immunity test

IEC 61000-4-6:2008, Electromagnetic compatibility (EMC) - Part 4-6: Testing and
melasurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

IEG 61000-4-11:20044.\ Electromagnetic compatibility (EMC) - Part 4-11: Testing §nd
melasurement techniques — Voltage dips, short interruptions and voltage variations immunmity
tesgs

IEG 610321997, Protection of persons and equipment by enclosures — Probes for verificatipn

IEQ 61056-1, General purpose lead-acid batteries (valve-regulated types) — Part 1: Gengral
requirements, functional characteristics — Methods of test

IEC 61058-1:2000, Switches for appliances — Part 1: General requirements4
Amendment 1:2001
Amendment 2:2007

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

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 (2010).

4 There exists a consolidated version (Edition 3.2:2008) which includes IEC 61058-1:2000 and its Amendment 1
(2001) and Amendment 2 (2007).
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IEC 61540:1997, Electrical accessories — Portable residual current devices without integral
overcurrent protection for household and similar use (PRCDs)%
Amendment 1:1998

IEC 61558-1, 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 products for
supply voltages up to 1 100 V — Part 2-4: Particular requirements and tests for isolating
transformers and power supply units incorporating isolating transformers

IEC 61558-2-6, Safety of transformers, reactors, power supply units and similar prodtets |for
supply voltages up to 1 100 V — Part 2-6: Particular requirements and tests for safety<solating
trahsformers and power supply 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 and tests for switch made
power supply units and transformers for switch mode power supply units

IEC 61951-1, Secondary cells and batteries containing alkaline ar,ether non-acid electrolytes
— Rortable sealed rechargeable single cells — Part 1: Nickel-cadhaidm

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

IEG 61960, Secondary cells and batteries containing’alkaline or other non-acid electrolytes —
Setondary lithium cells and batteries for portablé.applications

IEG 61984, Connectors — Safety requirements and tests

IEQ 62133, Secondary cells and batteties 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

IEQ 62233, Measurementimethods for electromagnetic fields of household appliances gnd
similar apparatus with regard to human exposure

IEG 62471, Photopiological safety of lamps and lamp systems

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

IEQ 62841-1:2014, Electric motor-operated hand-held tools, transportable tools and lawn gnd

ga den mnr\hinnry = annf}/ = Part 1: General requirements

ISO 630-2:2021, Structural steels — Part 2: Technical delivery conditions for structural steels
for general purposes

ISO 1463, Metallic and oxide coatings — Measurement of coating thickness — Microscopical
method

ISO 2178, Non-magnetic coatings on magnetic substrates — Measurement of coating
thickness — Magnetic method

5 There exists a consolidated version (Edition 1.1:1999) which includes IEC 61540:1997 and its Amendment 1
(2001).
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ISO 2768-1, General tolerances — Part 1: Tolerances for linear and angular dimensions
without individual tolerance indications

ISO 3744, Acoustics — Determination of sound power levels and sound energy levels of noise
sources using sound 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 safety labels

ISQ 3864-3, Graphical symbols — Safety colours and safety signs — Part 3: Design principles
for|graphical symbols for use in safety signs

ISP 4871:1996, Acoustics — Declaration and verification of noise emission /values| of
malchinery and equipment

ISQ 5347 (all parts), Methods for the calibration of vibration and shock pick-ups

ISQ 5349-1, Mechanical vibration — Measurement and evaluation of htman exposure to hapd-
tranhsmitted vibration — Part 1: General requirements

ISQ 5349-2, Mechanical vibration — Measurement and evaldation of human exposure to hapd-
trahsmitted vibration — Part 2: Practical guidance for meaSurement in the workplace

ISQ 7000:2012, Graphical symbols for use on equiptient — Index and synopsis
ISQ 7010, Graphical symbols — Safety colours and safety signs — Registered safety signs

ISP 7574-4, Acoustics — Statistical methods for determining and verifying stated najise
emjssion values of machinery and equipment — Part 4: Methods for stated values for batches
of machines

ISQ 8041, Human response to.vibration — Measuring instrumentation

ISP 9772:2012, Cellular plastics — Determination of horizontal burning characteristics of small
spgcimens subjected to.a‘small flame

ISP 11201, Acoustics — Noise emitted by machinery and equipment — Determination| of
emjission sound\pressure levels at a work station and at other specified positions in|an
esgentially free-field over a reflecting plane with negligible environmental corrections

ISQ 11203, Acoustics — Noise emitted by machinery and equipment — Determination| of
emyssion sound pressure levels at a work station and at other specified positions from fhe
sourd-power fevet

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

ISO 13849-1, Safety of machinery — Safety-related parts of control systems — Part 1. General
principles for design

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

ISO/TR 11690-3, Acoustics — Recommended practice for the design of low-noise workplaces
containing machinery — Part 3: Sound propagation and noise prediction in workrooms
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ISO 16063-1, Methods for the calibration of vibration and shock transducers — Part 1: Basic
concepts

ISO 28927-13:2022, Hand-held portable power tools — Test methods for evaluation of
vibration emission — Part 13: Fastener driving tools

EN 12096, Mechanical vibration — Declaration and verification of vibration emission values

EN 12549:1999, Acoustics — Noise test code for fastener driving tools — Engineering method

EZI 15895:2011, Cartridge operated hand-held tools — Safety requirements — Fixing and hand
mayrking tools

AS[TM B 258, Standard specification for standard nominal diameters and cross-sectiopal
ardas of AWG sizes of solid round wires used as electrical conductors

UL|969, Standard for marking and labeling systems

NOTE 1 In the United States of America, the following normative reference appli€s:
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 vibratioh>hazards reduction — Part 1: Engineering methodq by
desfgn of machinery

—~
|

EN SO 11688-1, Acoustics — Recommended practice for the design of low-noise machinery and equipme
Part 1: Planning (ISO/TR 11688-1)

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

WHere the terms voltage and current are used, they imply the r.m.s. values, unless otherwjise
spécified.

WhHere in this standard the expressions “with the aid of a tool”, “without the aid of a tool”, and
“repuires the /use of a tool”, are used, the word “tool” means a hand tool, for example¢ a
screwdriver,_which may be used to operate a screw or other fixing means.

3.1
accessibtepart
conductive part or surface of insulating materials that can be touched by means of the test
probe B of IEC 61032:1997

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

3.3

adjustable guard

guard which is adjustable as a whole or which incorporates adjustable part(s). For manually
adjustable guards, the adjustment remains fixed during a particular operation
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3.4

all-pole disconnection

disconnection of all supply conductors except the protective earthing (grounding) 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.

baﬁLc insulation
insplation applied to live parts to provide protection against electric shock. Insulatien appljed
to live parts not intended to provide electric shock protection is considered te~be insulatjon
for{functional purposes, such as magnet wire insulation

3.7
battery
asgembly of one or more cells intended to provide electrical current to*the tool

3.8
class | tool
togl in which protection against electric shock does not‘rely on basic, double or reinforged
ingulation only, but which includes an additional, safety precaution in that conducfive
ac¢essible 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
thrqughout, but also having an earthing terminal or"earthing contact.

3.9
class Il tool
toal in which protection against electric shock does not rely on basic insulation only, but in
wh|ch additional safety precautions, such as double insulation or reinforced insulation, gre
prgvided, there being no~ provision for protective earthing or reliance upon installatjon
conditions

3.10

class lll tool
todl in whichprotection against electric shock relies on supply at safety extra-low voltage,
and in whigh\voltages higher than those of safety extra-low voltages are not generated

3.1

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

3.12

class Ill construction

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

3.13

clearance

shortest distance between two conductive parts, or between a conductive part and the outer
surface of the enclosure, considered as though metal foil were pressed into contact with
accessible surfaces of insulating material, measured through air
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Note 102 to entry: Examples of clearances are given in Annex A.

3.1

4

control device
device used by the user to adjust and/or regulate an electrical or mechanical function of the
tool

3.1

5

creepage distance
shortest path between two conductive parts, or between a conductive part and the outer
surface of the enclosure caonsidered as fhnngh metal foil were pressed into contact

ac
mal

Not|

3.1
det
paf
ac(
ren

Not|

3.1
do
ins

Cir

par
sel|

essible surfaces of insulating material, measured along the surface of the insulaf
erial

b 1 to entry: Examples of creepage distances are given in Annex A.

6
achable part

t which can be removed or opened without the aid of a tool, or a part)which is removeqg
ordance with the instruction for use, except externally accessible brush caps, ever
noval requires the use of a tool

b 1 to entry: A non-detachable part is covered by the requirements of 21.22:

7
ible insulation
ulation system comprising both basic insulation and supplementary insulation

3 (‘IJS
elelctronic circuit

uit incorporating at least one electronic ‘component

3 ;IQ
elelctronic component

t in which conduction is achieved principally by electrons moving through a vacuum, gag
hiconductor, with the exclusion of neon indicators

Note 1 to entry: Examples of electronic components are diodes, transistors, triacs and monolithic integrg
circpits. Resistors, capacitors and inductors are not considered electronic components.

3.20

explosion

failure that occurs, when an enclosure opens violently and major components are forci
expelled incajmanner that could result in injury

3.2
ex{ra-low voltage

ith
ng

in
if

or

ted

bly

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

fixed guard
guard affixed in such a manner (e.g. by screws, nuts, welding) that it can only be opened or
removed 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
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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 to
the place of operation, and which is either held or supported by hand or suspended during
operation

Note 1 to entry: Hand-held tools include tools provided with a flexible shaft, the motor being either fixed or
portable.

3.25

inHerent operating cycle
regetitive operation of a tool designed in such a way that the complete cycle duration-canpot
be laltered by the operator

3.26
interconnection cord
external flexible cord provided for electrical connections between two parts'efa tool

3.7
lawn and garden machinery
tool for garden maintenance

3.28
liqguid system
syqtem that employs water or a water-based liquid from an external or integral supply thaf is
usgd to perform the intended function of the tool

3.29
live part
any conductor or conductive part intended\to be energized in normal use, including a neujral
conductor

3.30

mean time to dangerous failure

MTTF 4

expectation of the mean time'to dangerous failure

3.31
mdmentary power switch
power switch that does not remain in the “on” position when the actuating device is releas¢d

3.32

noh-self-resetting thermal cut-out
thgrmal-cut-out which requires a manual operation for resetting, or replacement of a part| in
orderio restore the current

Note 1 to entry: Manual operation also includes operation of the power switch.

3.33

non-isolated source

voltage source in which the output is not isolated from the mains supply by means of a safety
isolating transformer

3.34
normal operation
conditions under which the tool is operated in normal use when it is connected to the power

supply


https://iecnorm.com/api/?name=75ccff6c9b4cf25d600cfd4979d6403f

IEC 62841-2-16:2024 EXV © |[EC 2024 -19 -

3.35
normal use
use of a tool for which it is designed, taking into account the manufacturer’s instructions

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

praotective device
deyice, the operation of which prevents a hazardous situation under abnormal opératjon
conditions

3.38
praotective impedance
impedance connected between live parts and accessible conductive parts,“and of value|so
that the current is limited to a safe value

3.39
ratpd current
cufrent assigned to the tool by the manufacturer

3.40
ratpd frequency
freqquency assigned to the tool by the manufacturer

3.41
ratpd frequency range
frequency range assigned to the tool by the manufacturer, expressed by its lower and upper
limjts

3.42
ratpd input
inplut in watts assigned to thectool by the manufacturer

3.43
rated no-load speed
no-load speed assigned to the tool by the manufacturer

3.

ratpd voltage
volfage~assigned to the tool by the manufacturer. For three-phase supply, it is the voltgge
befween/phases

3.45

rated voltage range

voltage range assigned to the tools by the manufacturer, expressed by its lower and upper
limits

3.46

reinforced insulation

insulation of live parts which provides a degree of protection against electric shock
equivalent to double insulation

Note 1 to entry: Examples of reinforced insulation are a single layer or several layers which cannot be tested
singly as basic insulation or supplementary insulation.
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3.47

residual current device

RCD

device intended to detect a diversion of current from a circuit in a way that may expose the
user to an electric shock; in such conditions the device opens the circuit

Note 1 to entry: Such a device is also known as portable residual current device (PRCD), ground fault circuit
interrupter (GFCI) or earth leakage circuit breaker (ELCB).

3.48
safety critical function

funlction(s) required by this standard, the loss of which would cause the tool to function in
sug¢h a manner as to expose the user to a risk that is in excess of the risk that is pefmiitted| by

voltage not exceeding a peak value of 42,4 V between conductors and|between conductprs
and earth, the no-load voltage not exceeding a peak value of 50 V, in‘an electric circuit thch

ty

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

3.91

sej(-resetting thermal cut-out
thgrmal cut-out which automatically restores the current after the relevant part of the tool has
cogled down to a given value

3.52

sulplementary insulation
independent insulation applied in addition to the basic insulation, in order to provjde
prdtection 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

3.
teﬂ:‘perature 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
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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 limits by automatically opening and closing a circuit

3.58
transportable tool
togl that has the following characteristics:

a) | intended to be taken to various designated working areas. The tool performs work on
material that is either brought to the tool, the tool is mounted to the workpiece or the {
is placed in proximity of the workpiece;

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

c) | used in a stationary position set up on a bench, table, floor or‘incorporating a device t
performs the function of a bench or table, with or withqut/fixing, e.g. fast clamp
devices, bolting and the like, or mounted to the workpiece;

d) | used under the control of an operator;

e) | either the workpiece or the tool is fed or introduced manually;

f) | not intended for continuous production or production line use;
g) | if mains operated, supplied with a flexible supply cord and plug

3.59

tyge X attachment

metthod of attachment of the supply cord specified by the manufacturer so that it can ea
be [replaced

3.60

tyge Y attachment
metthod of attachment of the*supply cord such that any replacement is intended to be m3
by the manufacturer, its service agent or similar qualified person

the
ool

ate

hat
ng

Sily

de

or

nce

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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3.101
activate

move or otherwise engage a trigger or workpiece contact so that it is in a state that allows
the fastener driving tool to be actuated or that satisfies one requirement for the fastener

driving tool to be actuated

3.102
actuate
cause movement of the tool component(s) intended to drive a fastener

3.103
acfuation mode
sequence by which a fastening operation is performed

3.1[03.1

contact actuation
acfuation mode which allows the tool to operate by activating the workpieece contact whii
thg trigger is continually depressed and held

Note 101 to entry: Contact actuation is also known as bump mode.

3.1[03.2
contact actuation with automatic reversion

Ist

acfuation mode that is capable of contact actuation and.where the tool cannot actuate if
thel trigger is depressed without operation of the workpiece contact within the trigger time-

out period

Notp 101 to entry: Additional actuation is possible only after the trigger is released and re-activated.

3.103.3

dual activation

acfuation mode where two devicesy\ such as triggers, levers, or switches, work
conjunction with each other such :that two sequential dissimilar actions are required
acfuate the tool

3.103.4

ful] sequential actuation
acfuation mode which allows single driving operations via the trigger after the workpie
contact has been activated and during which additional actuation can occur only when
opegrating controls.are' released and re-activated in the same sequence

3.103.5
single sequential actuation
acfuation-mode which allows single driving operations via the trigger, after the workpi}

contact _has been activated, and during which additional actuation can occur only when
trigger’has been returned to the non-driving position whilst the workpiece contact remain
the activated position

3.104

actuation system

trigger or workpiece contact activated separately or in some combination or sequence
actuate the tool

3.105
coil nailer
fastener driving tool that drives fasteners from a collated coil of nails

Note 101 to entry: Roofing nailers are an example of a coil nailer.

in
to

ce
all

ce
he
in

to
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3.106

fastener

mechanical device used for securing fixings to surfaces or joining materials together, such as
nails, staples and pins, for use in fastener driving tools

3.107

fastener driving tool

hand-held tool in which energy is transmitted in a linear motion to a fastener for the purpose
of driving the fastener into defined materials

Notp 107 to entry: Fasteners are typically driven by mechanical or pneumatic means.

3.1/08

heavy duty brad nailer
fagtener driving tool capable of driving nails of 1,2 mm (18 gauge) or larger nomipal
diameter wire

3.1|09

heavy duty stapler
fagtener driving tool capable of driving staples with a staple leg width of 1,6 mm or larger
and a nominal staple leg thickness of 1,4 mm or larger

3.110

hotrizontal-down
togl orientation where the tool nose is normal to a herizontal work surface and pointed
doywnwards

3.1111

horizontal-up
togl orientation where the tool nose is _némmal to a horizontal work surface and pointed
up\yards

3.112
light duty tool
fadtener driving tool that is only capable of driving fasteners where

— |the mass of the fastenenis less than 0,5 g and the length of the fastener does not exceed
26 mm; or

— |the mass of the fastener is less than 0,4 g and the length of the fastener does not exceed
36 mm

Note 101 to eniry: Heavy duty brad nailers, heavy duty staplers and pinners are considered not to be light
duty tools.

3.1113
multi-blow tool

the

fastener and not through the forcible ejection of the fastener

Note 101 to entry: An example of a multi-blow tool, also known as a percussion nailer, is a palm nailer.

3.114

pinner

fastener driving tool capable of driving headless fasteners up to 51 mm in length and a
maximum diameter of 0,64 mm (23 gauge)

3.115
staple leg thickness
maximum dimension of staple leg cross-section measured parallel to the staple crown axis
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16

staple leg width
maximum dimension of staple leg cross-section measured perpendicular to the staple crown
axis

3.1

17

trigger
control element activated manually by a tool operator

3.1

18

for[tools with contact actuation with automatic reversion actuation mode, the duration
a trigger can be depressed without operation of the workpiece contact before/the tool

tim
be

3.1

triLger time-out period

omes inoperable

19

workpiece contact

(olo](
WO

trol element or assembly on the fastener driving tool intended to)be activated by
rkpiece

Note 101 to entry: This includes retractable workpiece contacts that are normally retracted and extend when
trigjger is activated.

3.119.1

protected workpiece contact

workpiece contact that is recessed such that it canpot be activated by pressing againg
flaf surface

Note 101 to entry: Protected workpiece contacts are.found on tools that are designed to affix cable, tubing

the

4

To
sun

To
req

Mu
IEC
cof

NO

like with staples where the workpiece contact presses against the material being affixed.
General requirements

bls shall be so constructed thatthey operate safely so as to cause no danger to persons
roundings.

bls that have clearly ‘separate modes of operation shall comply separately with
uirements applicable to each specific mode of operation.

[tifunction tools) shall comply separately with the applicable part of IEC 62841
62841-3 ar\MEC 62841-4 and shall take into account any other hazards due to
hbination ‘@f<functions.

[E Inh Europe (EN 62841-1), the above paragraph is not applicable.

of

the

the

t a

and

or
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the
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5

5.1

mpliance is checked by fulfilling the relevant requirements and carrying out the relev
ts of this standard.

General conditions for the tests

Tests according to this standard are type tests. General test conditions in Clause 5
apply unless otherwise specified in this standard.

NOTE Annex F shows an example of routine tests.


https://iecnorm.com/api/?name=75ccff6c9b4cf25d600cfd4979d6403f

IEC 62841-2-16:2024 EXV © |[EC 2024 - 25—

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

The cumulative stress resulting from successive tests on electronic circuits is to be avoided.
It may be necessary to replace components or to use additional samples.

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

5. If it is evident from the construction of the tool that a particular test is not applicable,
the test is not made.

5.4 The tests are carried out with the tool, and/or any movable part of it, placed jn the mjost
unfavourable position that may occur in normal use.

5.9 Tools provided with controls or switching devices are tested with \these controls| or
devices adjusted to their most unfavourable settings, if the setting can he .altered by the user.
Elgctronic speed control devices are set for the highest speed.

If the adjusting means of the control is accessible without thé)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 mean$ is
nol accessible without the aid of a tool, and if the setting is’ not intended to be altered by fhe
user, 5.5 does not apply.

Adgquate sealing is regarded as preventing alterationof the setting by the user.

5.60 The tests are made in a draught-free Jocation and at an ambient temperature| of
(24 = 5) °C.

If the temperature attained by any pakt is limited by a temperature sensitive device, fhe
ampbient temperature is, in case of dolbt, 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.

5.71 Tools for a.c. only are tested with a.c. at rated frequency, if marked, and those|for
a.cl/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 Hzfo 60 Hz or with 50/60 Hz, are tested with either 50 Hz or 60 Hz, whichever is
thel most unfavourable, unless the tool employs only series motors, in which case either
frequency~mmay 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, the value of the rated current is substituted by the current measured
when the tool is operated at rated input at the lowest rated voltage or the lower value of the
rated voltage range.

5.8 When alternative heating elements or attachments are made available for the tool by
its manufacturer, the tool is tested with those heating elements or attachments which give
the most unfavourable results.

5.9 Tools are tested with the specified flexible supply cord connected to the tool.
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5.10 /f class I tools have accessible parts which are not connected to an earthing terminal
or earthing contact, and are not separated from live parts by an intermediate metal part
which is connected to an earthing terminal or earthing contact, such parts are checked for
compliance with the appropriate requirements specified for class Il construction.

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

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

5.13 If, in normal use, a heating element, if any, cannot be operated unless thexotor is
running, the element is tested with the motor running. If the heating element can-bé operafed
without the motor running, the element is tested with or without the motor running, whicheyer
is the more unfavourable. Heating elements incorporated in the tool are-:cennected to a
separate supply unless otherwise specified.

5.14 For attachments performing a function which is within the scope of one of the relevant
panfts of IEC 62841-2, IEC 62841-3 or IEC 62841-4, the tests areltade in accordance with
that part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.

5.15 |If a torque is to be applied, the method of loading is¢e¢hosen so as to avoid additiopal
strgsses, such as those caused by side thrust. Additiohal loads necessary for the correct
ope¢ration of the tool are, however, taken into consideration.

If g brake is used for applying a load, it must be_applied gradually to assure that the startjng
cufirent does not affect the test. Modificationyof 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
trapsformer 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 ‘normal use. Details of the required accessories, equipment gnd
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.

The mass-.of the tool includes the heaviest fastener magazine in accordance with
8.14.2 b);102), but excludes any fasteners.

5.18 1 fimear—andangufar dimensions are specified withouta toferance, SO 2768-1,Tlass
“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
maximum parallel capacitance of 150 pF.
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5.20 Thermal equilibrium is considered achieved when the total deviation of three
successive temperature rise readings, taken at 3 min intervals, does not exceed 4 K. For
induction motors, a measurement time of 1 h is considered sufficient.

For motors, thermal equilibrium may be evaluated by measuring the temperature of the stator
laminations.

5.101 For tests that are conducted without fasteners, the test may be conducted using a
test fixture that simulates a fastener in order to avoid abnormal stresses that may occur in the
tool.

S.JOZ For tools that employ a function that does not permit the tool to actuate-withput
fadteners, tests that require the tool to actuate shall be conducted with fasteners’ or fhe
function shall be disabled. If required, special hardware or software (or both) may\be used in
order to disable the function.

6 | Radiation, toxicity and similar hazards
6.1 Tools shall not emit harmful radiation, or present a toxic or similar hazard.

Compliance is checked by the test, given in the relevant part{of IEC 62841-2, IEC 62841-3 or
IECG 62841-4, where necessary.

NOTE Previous studies have shown that the level of electromédgnetic fields (EMF) emitted by power tools pnd
garflen machinery, measured in accordance with IEC 62233, is far below the applicable limits, provided the gole
sigrjificant source of EMF is the motor, which is typically aduniversal, DC (with or without brushes), inductiop or
solgnoid motor. Therefore, a general measurement in accordance with IEC 62233 was regarded as not necessaty.

6.2 If the tool is fitted with a laser to indicate a cutting line or the like, the laser class shall
be [2M or lower, according to IEC 60825-1:2007.

In gddition, the tool shall be marked\with the symbol(s) as required by IEC 60825-1:2007 |for
thel relevant laser class.

Conpliance is checked by inspéection.

6.3 If a tool is fitted with non-coherent light sources, users of tools shall be cautioned ag to
thel risk of potential photo-biological harm, if such harm exists.

Depending onthe 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
majrking.

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:

— “CAUTION Do not stare at operating lamp”, or
— symbol IEC 60417-6041 (2010-08).
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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 bel
500 Lux; or

the luminance light emission is less than 10 000 cd/m? in the range of visible light; or

the light source (if not focused by external optics) is in Risk Group 1 or lower evaluated
the methods of IEC 62471, or

ow

by

Co

6.3

eva
IEQ

Co

7

7.1
shq

the tool itself is evaluated by the methods of IEC 62471 and found to be in Risk Grou
or lower.

mpliance is checked by measurement and by the methods specified in IEC 6247]1.

3 For light derived by sources other than those mentioned in 6.3.2, théproduct shall
luated by the methods of IEC 62471 and the markings shall besguided by 5.4
/TR 62471-2:2009.

mpliance is checked by inspection and by the methods specified in IEC 62471.

Classification

Tools shall be of one of the following classes-with respect to protection against elec
ck:

class I, class Il, class Ill.

Co

7.2
acq
the

Co

8.1

mpliance is checked by inspection and by the relevant tests.

Tools shall have the appropriate degree of protection against harmful ingress of w3
ording to IEC 60529:2013. If a>degree other than IPXO0 is required this shall be specifieg
relevant part of IEC 6284 1-2; IEC 62841-3 or IEC 62841-4.

mpliance is checked by inspection and by the relevant tests.

Marking and.instructions

Tools shall be marked with rating information as follows:

ratéd)voltage(s) or rated voltage range, in volts. Tools for star-delta connection shall

D1

be
of

fric

ter
in

be
hat

clearly marked with the two rated voltages (for example 230 A/ 400 Y). A tool t

complies with this standard for a voltage range, may also be marked with any sin
voltage or smaller voltage range within that range;

gle

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;
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
the letter X, for example IPX5.

Compliance is checked by inspection.

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

Tools having different rated values and which have to be adjusted for use of a particular value
by the user or installer shall be marked with the different values separated by an oblique
stropke. This requirement is also applicable to tools with provision for connection to ‘bpth
single-phase and multi-phase supplies.

Examples:

11%/230 V: The tool is only suitable for the marked values.

23(0/400 V: The tool is only suitable for the voltages values indicated 230 V being for sing
phase operation and 400 V for three-phase operation.

e_

Compliance is checked by inspection.

8.1.2 For tools marked with more than one rated voltage, a rated voltage range or with
mofre than one rated voltage range, the rated input for each of these voltages shall|be
malrked.

The upper and lower limits of the rated powerinput shall be marked on the tool so that fhe
relation between input and voltage appears distinctly, unless the difference between the upper
and lower limits of a rated voltage rangé“does not exceed 20 % of the mean value of fhe
rarnjge, in which case the marking for rated input may be related to the mean value of [he
range.

Compliance is checked by inspection.
8.2 Tools shall be marked with a safety warning in one of the following versions:

- “EWARNING —oreduce the risk of injury, user must read instruction manual”, or
— |symbol M002 efJISO 7010, or

— |the appropriate symbol stated in the relevant part of IEC 62841-2, IEC 62841-3| or
IEC 6284\1-4.

If ysed| the word “WARNING” shall be in capital letters not less than 2,4 mm high and shall
nof ‘b€ separated from either the cautionary statement or the symbol ISO 7000-0434A| or
ISOT000-0434B(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”.

If additional symbols are used, they shall be in accordance with ISO 7010 or be designed in
accordance with 1ISO 3864-2 or ISO 3864-3.

Cautionary statements having the same signal word such as “ﬂWARNING” 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.
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Fastener driving tools shall be marked with safety information which shall be written in one
of the official languages of the country in which the machine is to be sold or marked with the
appropriate symbol:

— "Wear eye protection" or symbol M004 of ISO 7010;

— "Wear ear protection”, or symbol M003 of ISO 7010. This marking may be omitted if the
measured sound pressure level at the operator's ear in accordance with Annex | does not
exceed 85 dB(A).

A combination of product safety labels, such as eye, ear, dust and head protection, is
allgwed-

Compliance is checked by inspection and by measurement.

8.3 Tools shall be marked with additional information as follows:

— |the business name and address of the manufacturer and, where applicable, his authoriged
representative. Any address shall be sufficient to ensure contact. Gountry or state, ¢ity
and postal code (if any) are deemed sufficient for this purpose;

— |designation of the tool,
designation of the tool may be achieved by a code that is_ any combination of lettgrs,
numbers or symbols, providing that this code is explained by giving the explicit

designation such as “drill”, “planer” etc. in the instruction’s supplied with the tool;

NOTE 1 An example of such code is “A123-B”.

— |designation of series or type,
allowing the technical identification of the product. This may be achieved by a combinatjon
of letters and/or numbers and may be combined with the designation of tool;

NOTE 2 The term “designation of series or type” is also known as model number.
— |the year of manufacture and a date code identifying at least the month of manufacture;

— |for tools manufactured such that.its parts are shipped separately for assembly by the ¢nd
user, each part shall be marked-with a distinct identification on the part or the package;

— |“> 25 kg” if the mass of the tool is over 25 kg.

If gdditional markings are gsed, 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.

Mafkings specified in 8.2 and 8.3 shall be clearly discernible from the outside of the tool. For
mafrkingsother than symbols, this may be achieved by the use of a fold-over label on power
conds of tools with type Y attachment or type Z attachment. Other markings on the tool may

be hMisible after removal of 3 cover_if necessaky
5 -

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

attached to the tool.

Compliance is checked by inspection.

8.6  For units the following shall be used:

................................................... VOIS

A e amperes

AN L ampere-hours

HZ hertz

Y watts

KWV kilowatts

e farads

LLF microfarads
.................................................... litres

< T grams

K e kilograms

DAl bars

Pa pascals

LT hours

NN e minutes

< seconds

10 - ee e e no-load speed

Fo

revolutions or reciprocations per minute (rpm)

symbols the following shall be used:
To= ordic. N\ [symbol IEC 60417-5031 (2002-10)]
o direct current
e~ N [symbol IEC 60417-5032 (2002-10)]
or alc. .
alternating current
3~ 0) three-phase alternating current
AN three-phase alternating current with neutral
=T 1 A rated current of the appropriate fuse-link in amperes
X o i time-lag miniature fuse-link where X is the symbol for
— the time/current characteristic, as given in IEC 60127

[symbol IEC 60417-5019 (2006-08)]
protective earth

[symbol IEC 60417-5172 (2003-02)]
class Il tool

IP symbol

[symbol ISO 7000-0434A or ISO 7000-0434B (2004-
01)]
caution
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....................... [symbol M002 of ISO 7010]
read the instructions

....................... [symbol IEC 60417-5012 (2002-10)]

&,
O
A

If &

in the instructions.

WH

stajndardized system.

Co

8.7
cof

Th
cor

Co

8.8

Th
mig

Co

/
- lamp
o NOTE The rated wattage of the lamp may be indicated in association with this
symbol.
....................... [symbol IEC 60417-6041 (2010-08)]
(‘:‘) vistbteradiationinstructionat-safeguard
2 P diameter
Li-lon lithium-ion battery
NiCd nickel-cadmium battery
NiIMH nickel-metal hydride battery

dditional symbols are used, they shall not give rise to misunderstanding and be explain

en other units are used, the units and their symbols shall be those of the internatio

mpliance is checked by inspection.

nection diagram, fixed to the tool, unless the/terminals are clearly identified.

b earthing conductor is not considered-to be a supply conductor. For tools for star-de
nection, the wiring diagram shall.show how the windings are to be connected.

mpliance is checked by inspettion.

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

Terminals intended. exclusively for the neutral conductor shall be indicated by the letter
Earthing terminals’ shall be indicated by the symbol IEC 60417-5019 (2006-08).

bse indications shall not be placed on screws, removable washers or other parts wh
ht be removed when conductors are being connected.

mpliance is checked by inspection.

ed

nal

Tools to be connected to more than twolsupply conductors shall be provided with a

Ita

<

ich

8.9
as

Switches which may give rise to a hazard when operated shall be marked or so placed

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

NOTE The figure 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
combination of yellow and red as specified for an emergency stop in accordance with
ISO 13850.

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

WHen a flap/cover is provided and covers the stop button, such flap/cover shall be red| or
blakck.

Compliance is checked by inspection.

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

The requirement does not apply to control devices provided with an adjusting means, if|its

fully “on” position is opposite to its “off” position.

If flgures are used for indicating the different positions; the “off” position shall be indicated|by
the figure O and the other positions shall be indicated by figures reflecting the greater output,
input, speed, etc.

The indication for the different positions of.the operating means of a control device shall|be
placed on the device itself, or adjacent to*the operating means.

For tools with the ability to select\different actuation modes, markings indicating whjich
acfuation mode is enabled.

Conpliance is checked by ihspection.

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
insfructions proyided by the signs are clearly legible when viewed with normal vision from a
disfance of (800 + 50) mm. Signs need not be in accordance with the blue colpur
requirementsof 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.

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

Compliance is checked by either meeting the requirements of UL 969 under the conditions of
occasional exposure to oil, humidity and water, and appropriate for the surface to which it is
applied, or by the following tests.

— Three labels applied to the tools or a panel of the test surface material are placed in an
oven for a minimum of 24 h with the oven Is maintained at a temperature of (120 * ZJ |'C,
or alternatively for a minimum of 200 h at the temperature that the label is exposedqd to
during the test of Clause 12.

— | Six additional labels applied to the tool or a panel of the test surface material @are*placeq in
a controlled atmosphere maintained at 21 °C to 30 °C with a relative humidity,'0f minimum
45 % for at least 24 h. After this conditioning, immerse three labels in water’and the other
three labels in IRM 903 oil at a temperature of 21 °C to 30 °C for 48 h.

— |Three additional labels applied to the tool or a panel of the test, surface material fre
placed in a controlled atmosphere maintained at 21 °C to 30 °C with a relative humidity of
minimum 45 % for 72 h.

After these conditionings, it shall not be easy to remove the label by scraping across the lapel
with a flat steel blade of 0,8 mm thickness and any convenijent width, held at right angles, gnd
the label shall show no signs of curling.

8.13 If compliance with this standard depends up@n) the operation of a replaceable thermal
link or fuse-link, the reference number or other means for identifying the link shall be marked
on|the link, or in a place that it is clearly visible*after the link has failed, when the tool has
be¢n dismantled to the extent necessary for replacing the link.

This requirement does not apply to links which can only be replaced together with a par{ of
the tool.

Compliance is checked by inspection.

8.14 An instruction manual and safety instructions shall be provided with the tool and
pat¢kaged in such a way that is noticed by the user when the tool is removed from the
pa¢kaging. 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.

NOTE | 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 representaiive. Where no "Original instruciions™ exist in the official language(s) of the couniry 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 code (if any) are deemed sufficient for this purpose.

They shall include the designation of the tool and series or type as required by 8.3, including
description of machine such as “drill”, “planer” etc.
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8.14.1 The subjects of safety instructions are the “General Power Tool Safety Warnings” of
Part 1 as given in 8.14.1.1, the specific tool safety warnings of the relevant part of IEC 62841-
2, IEC 62841-3 or IEC 62841-4 and any additional safety warning statements deemed
necessary by the manufacturer. The “General Power Tool Safety Warnings” and the specific
tool safety warnings, if in English, shall be verbatim and in any other official language to be
equivalent. The numbering of the safety instructions, as given below, is not mandatory and
may be omitted or replaced by other sorting means such as bullets. The “General Power Tool
Safety Warnings” may be separate from the instruction manual.

As the term "power tool” or “tool” is not appropriate for lawn and garden machinery, for
these pluu'uuta ar applupliatc ternsuchas—“machine® nray beused:

The¢ term verbatim means word-for-word but permits the differences in spelling{bgtween
English-speaking countries.

Format of all safety warnings must differentiate, by font, highlighting or similar means, fhe
context of clauses as illustrated below.

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

The additional safety instructions as specified in 8.14.1.101 ot 8.14.1.102 (as applicable) shall
be|given. The term "tool" in these warnings may be replacéd by a specific tool designatipn,
sugh as fastener driving tool, nailer, pinner, stapler, tacker, etc. This part may be printed
separately from the "General Power Tool Safety Warnings".

8.14.1.1 General power tool safety warnings

EWARNING Read all safety warningsginstructions, illustrations and specificatigns
prgvided with this power tool. Failurexto follow all instructions listed below may resulf in
electric shock, fire and/or serious injurys

Saye all warnings and instructions for future reference.

The term "power tool" in thé-warnings refers to your mains-operated (corded) power tool or
baftery-operated (cordless)-power tool.

1) [Work area safety.

a) Keep work drea 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 fhe
dustor fumes.

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

2) Electrical safety

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

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

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

d) Do not abuse the cord. Never use the cord for carrying, pulling or unplugging
the power tool. Keep cord away from heat, oil, sharp edges or moving parts.
Damaged or entangled cords increase the risk of electric shock.
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When operating a power tool outdoors, use an extension cord suitable for
outdoor use. Use of a cord suitable for outdoor use reduces the risk of electric shock.

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

NOTE The term “residual current device (RCD)” can be replaced by the term “ground fault circuit
interrupter (GFCI)” or “earth leakage circuit breaker (ELCB)”.

Personal safety

a)

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

b)

c)

d)

e)

g)

h)

Power tool use and care

a)
b)

c)

power tool. Do not use a power tool while you are tired or under the influence of
drugs, alcohol or medication. A moment of inattention while operating power_tools
may result in serious personal injury.

Use personal protective equipment. Always wear eye protection) Proteclive
equipment such as a dust mask, non-skid safety shoes, hard hat or hearing protectjon
used for appropriate conditions will reduce personal injuries.

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

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

Do not overreach. Keep proper footing and_ balance at all times. This enables
better control of the power tool in unexpected Situations.

Dress properly. Do not wear loose clothing or jewellery. Keep your hair gnd
clothing away from moving parts. Loose clothes, jewellery or long hair can |be
caught in moving parts.

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:

Do not let familiarity gained from frequent use of tools allow you to become
complacent and ignorextool safety principles. A careless action can cause sevgre
injury within a fraction,of-a second.

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

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

Disconnect the plug from the power source and/or remove the battery pack| if
detachable, from the power tool before making any adjustments, changing
accessories, or storing power tools. Such preventive safety measures reduce fhe
risk of starting the power tool accidentally.

d)

e)

g)

Store idle power tools out of the reach of children and do not allow persons
unfamiliar with the power tool or these instructions to operate the power tool.
Power tools are dangerous in the hands of untrained users.

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

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

Use the power tool, accessories and tool bits etc. in accordance with these
instructions, taking into account the working conditions and the work to be
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5)

an

A

~

B)

C)

8.1(L4.1.2 The order of the safety warnings shall be in accordance with either item A) ar|B)

performed. Use of the power tool for operations different from those intended could
result in a hazardous situation.

h) Keep handles and grasping surfaces dry, clean and free from oil and grease.
Slippery handles and grasping surfaces do not allow for safe handling and control of
the tool in unexpected situations.

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.

in accordance with item C):

The IEC 62841-1 warnings are followed by the relevant part of IEC 62841-2, IEC 6284(1-3
or IEC 62841-4 warnings. The order of the warnings within [EC 628441:1 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.

The IEC 62841-1 and the IEC 62841-2, IEC 62841-3 or IEC 62841:4 warnings may |be
divided into the sections defined by the numbered subtitles and,the associated warnings
below the numbered subtitle. The order of warnings within each’section shall remain|as
given above and in the relevant part 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:

E WARNING Read all safety warnings designated by the ﬂ symbol and |all
instructions.

The sections of the safety warnings shall>'be presented in the related topic of the
instruction manual.

The instruction manual section titles for:lEC 62841-1 warnings shall have a format:

ﬂ General Power Tool Safety Warnings — [Section subtitle]
Example:

ﬂ General Power Tool-Safety Warnings — Personal Safety
The instruction manual section titles for IEC 62841-2, IEC 62841-3 or |IEC 6284(1-4
warnings shall have.a format:

ﬂ [Tool category name] Safety Warnings — [Section subtitle]
Example:

ﬂ Circular Saw Safety Warnings — Cutting Procedures

If particular IEC 62841-2, IEC 62841-3 or IEC 62841-4 warnings do not have a numbefed
stbtitle, then all warnings required by the particular IEC 62841-2, IEC 62841-3| or
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followed without the [Section subtitle].

Any additional warnings deemed necessary by the manufacturer, shall not be inserted
within any of the IEC 62841-1 or IEC 62841-2, IEC 62841-3 or |IEC 62841-4 warnings.
They may be either appended to the section(s) of the IEC 62841-1 or IEC 62841-2,
IEC 62841-3 or IEC 62841-4 in accordance with the topic of the safety warnings or located
in any other part of the instruction manual.

8.14.1.3 If the safety instructions are separate from the instruction manual, then the

fol

lowing warnings shall be included in the instruction manual. These warnings, if in English,

shall be verbatim and in any other official language to be equivalent.
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ﬂ 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.

8.14.1.101 Fastener driving tool safety warnings (except for multi-blow tools)

a)

b)

c)
d)

e)

g)

h)

k)

Always assume that the tool contains fasteners. Careless handling of the tool may
result in unexpected firing of fasteners and personal injury.

rs,
making adjustments or changing accessories. The tool may be accidentally activatep if
it is connected to the power source, which may result in personal injury.

Be careful when handling fasteners, especially when loading and unloading. The
fasteners have sharp points which may result in personal injury.

Do not point the tool towards yourself or anyone nearby. Unexpected-triggering will
discharge a fastener, which may result in personal injury.

Keep fingers away from the trigger when not operating the tool-and when moving
from one operating position to another. Unexpected triggering will discharge a
fastener, which may result in personal injury.

Hold the tool by insulated gripping surfaces, when performing an operation where
the fastener may contact hidden wiring or its own cord! A fastener contacting a "live
wire may make exposed metal parts of the tool "live!s\and could give the operator|an
electric shock.

Hold the tool with a firm grasp during operation. Uncontrolled recoil of the tool may
result in unintended activation, which may resdlt'in personal injury.

Keep all body parts such as hands and legs, etc. away from the firing direction| of
the tool. The fastener may penetrate the workpiece as well as any object behind it, which
may result in personal injury.

When using the tool, keep all body:parts such as hands and legs, etc. away from the
area where the fastener is driven into the workpiece. The fastener could deflect and
exit the workpiece, which may.result in personal injury.

Do not actuate the tool unless the tool is placed firmly against the workpiece. If fhe
tool is not in contact with’the workpiece, the fastener may be deflected away from the
workpiece, which may'\result in personal injury.

When fastening electrical cables, make sure the cables are not energized. Hold the
tool only by insulated gripping surfaces. Use only fasteners designed for electrical
cable installations. Inspect that the fastener has not damaged the insulation of the
electrical cables. A fastener that damages the insulation of electric cables can leaq to
electric shock and fire hazards.

NOTE®t01 The warning in item k) above is omitted for tools that are not intended to fasten electrical cablep.

Do not use this tool for fastening electrical cables. It is not designed for electric ca

shock or fire hazards.
NOTE 102 The warning in item |) above is omitted for tools intended to fasten electric cables in accordance
with 8.14.2 b) 106).

Disconnect the tool from the power source if a fastener jams in the tool. While

removing a jammed fastener, the tool may be accidentally activated if it is connected to
the power source, which may result in personal injury.

Use caution while removing a jammed fastener. The mechanism may be under
compression and the fastener may be forcefully discharged, which may result in personal
injury.

NOTE 103 The warning in item n) above is omitted for tools that do not utilize a stored potential energy to
drive the fasteners.
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8.1
a)

b)

c)

d)

8.1

b)

4.1.102 Multi-blow tool safety warnings

Hold the tool by insulated gripping surfaces, when performing an operation where

the fastener may contact hidden wiring or its own cord. A fastener contacting a "live

wire may make exposed metal parts of the tool "live" and could give the operator
electric shock.

Keep all body parts such as hands and legs, etc. away from the driving direction

an

of

the fastener. The fastener may penetrate the workpiece as well as any object behind it,

which may result in personal injury.

When fastening electrical cables, make sure the cables are not energized. Hold the

cable installations. Inspect that the fastener has not damaged the insulation of\1
electrical cables. A fastener that damages the insulation of electric cables can, lead
electric shock and fire hazards.

NOTE 101 The warning in item c) above is omitted for tools that are not intended to fasten-electrical cable

ical

he
to

D.

Do not use this tool for fastening electrical cables. /f is not designed for electric caple

installation and may damage the insulation of electric cables, thereby causing elec|
shock or fire hazards.

NOTE 102 The warning in item d) above is omitted for tools intended to fasten electric cables in accordd
with 8.14.2 b) 106).

4.2 The instruction manual shall be provided with the follewing, if appropriate.

Instructions for putting into use

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

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

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

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

8) Information.about disassembly and reassembly if applicable for transportation and
use.

Operatinginstructions
1) Setting and testing;
2), Tool changing;

fric

nce

ols

for
tor
as

/or

3)."Clamping of the workpiece;

4) Limits on size of workpiece and type of material;
5) General instructions for use;

6) ldentification of handle(s) and grasping surface(s) required by 19.4;

7) For tools with electronic speed or load regulators which do not immediately restart the

tool after a stalling: a warning that the tool will restart automatically if stalled;
8) For transportable tools only: instruction on lifting and transportation.

101) Information on suitable fasteners to be used with the tool;

102)

magazines or workpiece contact tip protectors;

Information on suitable accessories to be used with the tool, such as fastener
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103)

104)
105)

¢) | Maintenance and servicing instructions

1)

d) | For tools with a liquid system, the substance of the following, as appropriate:

1)

2)
3)
4)
5)

6)

7)

2)
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Information on the correct operation of all control elements of the tool (e.g. trigg
workpiece contact, actuation mode selector);

Information stating what materials the tool is designed to drive fasteners into;

er,

Information indicating if the tool is intended to be used on hard materials such as steel

and concrete, including information regarding the additional downforce required
operate the tool;

Information that the tool is intended to fasten electrical cables, if applicable;
Information on the fasteners to be used for fixing electric cables, if applicable;

Information on actuation modes of the tool;

Information on the method to change the fastener magazine, if any.

User maintenance, such as cleaning, sharpening, lubricating, ~servicing ang
replacing of parts;

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

For power tools with type X attachment: instruction\that, if the supply cord of
power tool is damaged, it must be replaced by, afspecially prepared supply c
available through the service organization;

For power tools with type Y attachment: instruction that, if the replacement of
supply cord is necessary, this has to be dehe by the manufacturer or his agent
order to avoid a safety hazard;

to

/or

his
rd

the
in

For power tools with type Z attachment: information that the supply cord of this

power tool cannot be replaced, anddhe power tool shall be scrapped.

Instructions for

— the connection to the liguid supply;

— the use of the liquidand 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;

For tools provided with an RCD

— warning never to use the tool without the RCD provided with the tool,;

~ \inhstruction always to test the correct operation of the RCD before starting wg
unless the RCD is of a self-checking type;

rk,

the

tool without the transformer delivered with the tool or of the type as specified in these

instructions;

4) Instruction that replacement of the plug or the supply cord shall always be carried out

by the manufacturer of the tool or his service organization;

5) Instruction to keep liquid clear of the parts of the tool and away from persons in the

NOTE

working area.

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

Emissions

1)

The noise emission, measured in accordance with 1.2, as follows:
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— A-weighted sound pressure level L , and its uncertainty K_,, where LpA exceeds 70 dB(A).
Where LpA does not exceed 70 dBEA), this fact shall be incficated;

- A-weighted sound power level L,,, and its uncertainty K, ,, where the A-weighted sound pressure level LpA
exceeds 80 dB(A);

— peak C-weighted instantaneous sound pressure value L
20 uPa).

2) Recommendation for the operator to wear hearing protection.

pCpeak’ where this exceeds 63 Pa (130 dB in relation to

3)  The vibration total value and its uncertainty measured in accordance with 1.3.
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/s2, 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,
5) A warning:

— that the vibration emission during actual use of the power tool can differ from the declared total value depenfling
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 exposufe in
the actual conditions of use (taking account of all parts of the operating cycle 'stich 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 is checked by inspection.
9 | Protection against access to live parts

9.1 Tools shall be so constructed and.enclosed that there is adequate protection against
acgidental contact with live parts. The requirement applies for all positions of the tool, eyen
after removal of detachable parts andsoft materials (elastomers), such as soft grip coverings.

Compliance is checked by inspettion, and by the tests of 9.2 to 9.4, as applicable.

9.2 An accessible 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 fhe case of protective impedance, the current between the part and the supply soufce

shall net’ exceed 2 mA for d.c., and its peak value shall not exceed 0,7 mA for a.c., and
mofreoqver:

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

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

Compliance is checked by operating the tool at rated voltage. Voltages and currents are
measured between the relevant parts and each pole of the supply source. Discharges are
measured immediately after the interruption of the supply.

The quantity of electricity in the discharge is measured using a resistor having a nominal non-
inductive 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.
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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.

Te‘ v C O & ol ¢ eetHro ‘v e—tootbet in
eve ormally used on the floor and having a~mass
exgeeding 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 a
position.

If the opening does not allow the entry of the probe, a rigid test probe with'\thé dimensions of
the test probe B of IEC 61032:1997, but without any articulation, is used, the force on fhe
prdbe is increased to 20 N and the test with the articulated test probe B of IEC 61032:1997
redeated.

It ghall not be possible to touch with the test probe live parts-or-live parts protected only|by
lacgquer, enamel, ordinary paper, cotton, oxide film, beads ar sealing compound.

NOTE Lacquer, enamel, ordinary paper, cotton, oxide film on metal parts, beads and sealing compound, ex¢ept
selfthardening resins, are not considered to give the required protettion against contact with live parts.

opénings in class Il tools and class Il constructions, except for those giving access to lanp

9.} Test probe 13 of IEC 61032:1997 is applied with a force not exceeding 5 N throdgh
ca

s and live parts in socket-outlets.

The test probe is also applied throughvopenings in earthed metal enclosures having a npn-
conductive coating such as enamel ordacquer.

It ghall not be possible to touch live parts with the test probe.

9. Class Il tools and‘class Il constructions shall be so constructed and enclosed that
there is adequate protection against accidental contact with basic insulation, and metal p3arts
separated from live parts by basic insulation only.

Pafts which are hot separated from live parts by double insulation or reinforced insulation
shall not be_aceessible.

This requirement applies for all positions of the tool, even after removal of detachable parts.

Compliance is checked by inspection and by applying the test probe B of [EC 67032:7997, as
described in 9.3.

10 Starting
10.1 Tools shall start under all normal voltage conditions which may occur in use.

Compliance is checked by starting the tool 10 times at no-load in succession at a voltage
equal to 0,85 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.
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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.

1012 Tools shall not draw excessive input current during starting that could lead to nuisance
operation of facility mains over-current protection devices.

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 greaten of
301\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 inpuf or
cufrent.

Compliance is checked by measuring the powerdnput or current of the tool when stabilized
whijle all circuits which can operate simultaneously are in operation. The test shall |be
conducted without accessories attached or external load.

For tools marked with one or more rated" voltages, the test is made at each of the rated
voltages. For tools marked with one grimore rated voltage ranges, the test is made at bpth
the upper and lower limits of the ranges, unless the marking of the rated input is relateq to
the mean value of the relevant _voltage range, in which case the test is made at a voltage
equal to the mean value of thatirange.

12| Heating
12]1 Tools shallnot‘attain excessive temperatures with rated input or rated current.

Compliance 4s-checked by determining the temperature rise of the various parts under fhe
conditions\specified in 12.2 to 12.5. Then the test of Clause C.3 at 1,06 times the rated
voltage-is made under heated conditions.

ertoo ’ 6 g 3 : 66 peratedateq
under the load conditions specified in 12.2.1. The voltage is then adjusted to 0,94 times the
rated voltage and 1,06 times the rated voltage.

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.

For tools with a rated voltage range: The tool is operated

— at the lower limit of the rated voltage range, under the load conditions specified in 12.2.1.
The voltage is then adjusted to 0,94 times the lower limit of the rated voltage range; and
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— at the upper limit of the rated voltage range, under the load conditions specified in
12.2.1. 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 test is conducted with or without fasteners in the tool.

NOTE 10T See 5. 10T for tests that are conducted without fasteners.

For tools other than multi-blow tools, the tool is operated for 10 cycles or until thermal
equilibrium is reached, whichever is achieved first. Each cycle consists of the tool opérating at

— |a rate of one actuation approximately every 1 s; or

— |for tools with an inherent operating cycle greater than 1 s, operationcwith conseculive
operating cycles

for| 1 min and a rest period of 3 min with the tool switched off. The“temperature rises are
melasured at the end of the "on" period. At the manufacturer'sCoption, the tool may |be
opeérated without a rest period until thermal equilibrium is reached.

For multi-blow tools, the tool is operated continuously ‘atza minimum load to activate fhe
pefcussion mechanism for 10 min or until thermal equilibrium is reached, whichevern is
achieved first.

12J3 This subclause provides specific test conditions for heating elements and cord storgge
devices.

12]3.1 Heating elements, if any, are opétrated under the conditions specified in Clause 11 of
IE¢ 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 fthe
coind is unreeled. The temperature rise of the cord sheath is determined as near as possiblg to
the hub of the reel and alsabetween the two outermost layers of the cord on the reel.

For cord storage (‘devices, other than automatic cord reels, which are intended| to
ac¢ommodate the_supply cord partially while the tool is in operation, 50 cm of the cord is
unwound. The.temperature rise of the stored part of the cord is determined at the mpst
unflavourable place.

12J4 Temperature rises, other than those of windings, are determined by means of fine-wire
thegrmocouples so chosen and positioned that they have the minimum effect on fhe

t narats e £ 4 ot sl £ £
e nmpEeraturc vUr e pudart uriucrl t(Tol.

The temperature rise of electrical insulation, other than that of windings, is determined on the
surface of insulation, at places where failure could cause a short circuit, contact between live
parts and accessible parts, bridging of insulation, or reduction of creepage distances or
clearances below the values specified in 28.1.

Temperature rises of windings are determined by the resistance method, unless the windings
are non-uniform, or the method involves severe complications to make the necessary
connections for the resistance measurement. In that case, the measurement is made by
thermocouples.
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In determining the temperature rises of handles, knobs, grips and the like, consideration is
given to all parts which are gripped in normal use, and, if of insulating material, to those
parts in contact with hot metal.

NOTE 1 |If it is necessary to dismantle the tool to position thermocouples, a remeasurement of the no-load input
is a method to check that the tool has been correctly reassembled.

NOTE 2 The point of separation of the cores of a multicore cord is an example of a place where thermocouples
are positioned.

NOTE 3 Thermocouples having wires with a diameter not exceeding 0,3 mm are considered to be fine-wire
thermocouples

12J5 During the test, protective devices shall not operate and sealing compound,lif any,
shall not flow out. The temperature rises shall not exceed the values shown in Tablés 1a and
1b| except as allowed by 12.6.
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Table 1 — Maximum normal temperature rises (71 of 2)

Parts Temperature rise

K

Windings 3, if the insulation system is

- class 105 75 (65)

- class 120 90 (80)

Windings 3, 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

Pihs of appliance inlets:

—| for hot conditions 95

— | for cold conditions 40

Arhbient of switches, temperature limiters °:
— | without T-marking 30
— | with T-marking T-25

Rdbber or polyvinyl chloride insulation of internal and external
wifing, including supply cords:

— | without temperature rating ¢ 50
— | with temperature rating (7) T-25
Cgrd sheath used as supplementary insulation 35

Rybber, other than synthetic, used for gaskets or other parts, the
ddterioration of which could affect safety:

— | when used as supplementary insulation or as reinforced 40
insulation

— | in other cases 50

Lgmpholders E14 and B15:

— | metal or ceramic type 130

— | insulated type, other than ceramic 90

— | with T-marking T-25

Material used as insulatién.other than that specified for wires and

wihdings d

— | impregnated or varnished textile, paper or press board 70

— | laminates bonded with:
- melamine-formaldehyde; phenol-formaldehyde or

phenot-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
—  silicone rubber 145
—  polytetrafluoroethylene 265

—  pure mica and tightly sintered ceramic material when such
materials are used as supplementary insulation or reinforced
insulation 400

—  thermoplastic material © _
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Table 1 (2 of 2)

Parts Temperature rise
K
Wood, in general f 65
Outer surface of capacitors 9:
—  with marking of maximum operating temperature (T) T-25

—  without marking of maximum operating temperature:

. bllld“ bGIdIIIib bdpdbitulb fUI IddiU dlluI tUiGVibiUII
interference suppression 50
« capacitors complying with IEC 60384-14 or 14.2 of
IEC 60065:2011 50
. other capacitors 9 20
P4rts in contact with oil having a flash-point of t °C t-50

To allow for the fact that the average temperature of windings of universal motors, relays, solenoids, etc.,|is
usually above the temperature at the points on the windings where thermocouples, are placed, the figures
without parentheses apply when the resistance method is used, and those within parentheses apply when
thermocouples are used. For windings of vibrator coils and a.c. motors, the figures without parenthesgs
apply in both cases. For motors constructed so that the circulation of the air’between the inside and the
outside of the case is prevented, but not necessarily sufficiently enclosed to be called airtight, the
temperature rise limits may be increased by 5 K.

b T signifies the maximum operating temperature.
The ambient temperature of switches, thermostats and temperature limiters is the temperature of the air|at
the hottest point at a distance of 5 mm from the surface of the swifch and component concerned.
For the purpose of this test, switches and thermostats marked with individual ratings may be considered ps
having no marking for the maximum operating temperatufe,\if requested by the tool manufacturer.

¢ | This limit applies to cables, cords and wires complying.with the relevant IEC standards; for others, it may pe
different. While no limit applies to connectors, it is recognized that these limits for wiring apply to internal
wiring at the point where it is terminated in a connector.

d

The values in parentheses apply, if the material is used for handles, knobs, grips and the like, and is|in

contact with hot metal.

€ | There is no specific limit for thermoplastic material, which has to withstand the tests of 13.1, for whigh
purpose the temperature rise must be\determined.

The limit specified concerns thel.deterioration of wood, and it does not take into account deterioration |of
surface finishes.

9 | There is no limit for the temperature rise of capacitors which are short-circuited in 18.6.

If other materials than.those mentioned in the table are used, they are not to be subjected to temperaturesjin
excess of their thermalcapabilities as determined by ageing tests.

The value of the temperature rise of a winding is calculated from the formula:
R, - R,
Atz ————— (k+ 8, )= (5, - t,)

Ry

heré

N\ Vis the temperature rise;

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

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

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

At the beginning of the test, the windings are to be at ambient temperature. It is recommended that the
resistance of windings at the end of the test be determined by taking resistance measurements as soon as
possible after switching off, and then at short intervals so that a curve of resistance against time can be
plotted for ascertaining the resistance at the instant of switching off.
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Table 2 — Maximum outside surface temperature rises

Handles, knobs, grips, and the like which, in normal use, are continuously held:

Parts Temperature rise
K
External enclosure, except handles held in normal use 60

- of metal 30
—  of porcelain or vitreous material 40
—  of moulded material, rubber or wood 50
H IId:UO, Il\ll\.}l—i:lo, gl;po, (2llk—.‘-I thc :III\U vvh;uh, ;II IIUIIIIG: uov, Aart hc:d fUI Ohult }JUI;UdO

onlly (e.g. switches):

— | of metal 35
— | of porcelain or vitreous material 45
— | of moulded material, rubber or wood 60

12)6 The following tests shall be conducted when the temperature rises of the armatlre

anrxlor field windings exceed the values in Table 1 or when there is deubt with regards to fhe

temperature classification of the insulation system.

Three samples of the armature and/or field are subjected to the following tests.

a) |Windings are kept for 10 days (240 h) in a heating cahihet, the temperature of which is
(80 +2) °C in excess of the temperature rise of the windings determined according| to
12.4. Then the samples shall be gradually ceoled to ambient temperature withput
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) |Immediately after this treatment, they 'shall withstand the tests of Annex D.

NOTE The use of a growler is one method fe'detect interturn short circuits.

Falilts which may occur in insulation, which did not show an excessive temperature nise

duning the test of 12.4, are ignored and are repaired, if necessary, in order to complete fhe

tesits of 12.6.

13| Resistance to-heat and fire

13[1 The follewing parts shall be sufficiently resistant to distortion due to heat, if this could

cal

se the to6lto fail to comply with this standard:

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

pafts 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.

Thi

s requirement does not apply to:

insulation and sheath of flexible supply cords or internal wiring;
cord guards;
ceramic materials;

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

es,
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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 carried out at a temperature of (40 +2) °C plus the maximum temperature rise
determined during the test of Clause 12, but it shall be at least

(75 + 2) °C, for parts provided as an enclosure to comply with Clause 9 and for parts

13,

fird.

Th

Co

providing supplementary insulation or reinforced insulation;

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

2 Parts of non-metallic material shall be adequately resistant to ignition andrto*spread

s requirement does not apply to
internal parts that are more than 13,0 mm from an arcing part such as a commuta
unenclosed switch contacts, and the like;

internal parts that are more than 1,0 mm from a non-arcing ubinsulated live part, such
a bus bar, a connecting strap, a terminal, enamelled wire,'and the like;

internal parts that are 1,0 mm or less from connections”or conductors carrying 0,2 A
less during normal operation or from a low powerscitcuit as described in Annex H;

the insulation of wires;

gears, cams, belts, bearings, fans, decorative trims, knobs which would contrib
negligible fuel to fire;

ceramic materials;

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

small parts, the plastic content-of which is less than 5 g;
other external parts not likely to be ignited or to propagate flames originating from ins
the tool.

mpliance is checked.by one of the following:

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

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

the » material has a glow wire ignition temperature of at least 575 °C according

of

or,

as

or

ute

de

the

fhe

to

JoO NNl 0O 40 .00d40 —] I Ll gl e A L ol L u) Ll L a
TG OUUII=2=To.2UTU Provideu triat trie 1SSt sairripgice wdas 1O UTICRCT UTdarl tUric reirevdrit Jdar

[

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 relevant part.

14

14.

Moisture resistance

1 Tools shall be proof against humid conditions which may occur.

Compliance is checked by the following humidity test.

Cable entries, if any, are left open; if knock-outs are provided, one of them is opened.
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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 humidity test with the main part.

The humidity treatment is carried out in a humidity cabinet containing air with a relative
humidity of (93 + 3) %, obtained e.g. by placing in the humidity cabinet a saturated solution of
Na2S04 or KNO3 in water, having a sufficiently large contact surface with the air. The
temperature of the air, at all places where samples can be located, is maintained within 2 K of
any convenient value t between 20 °C and 30 °C. In order to achieve the specified conditions
within the cabinet, it is necessary to ensure constant circulation of the air within and, in
general, to use a cabinet which is thermally insulated.

Be
ta

it dt this temperature for at least 4 h before the humidity treatment.

Th

Im
Th
wh
wh

In

co
cof
tes

14,
acq
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cof

14,

To
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Ele
arg

~

14,

fore being placed in the humidity cabinet, the sample is brought to a temperature bétwe
nd (t + 4) °C. The tool is considered to be brought to the specified temperature by/keep

p fool is kept in the cabinet for 48 h.

nediately after this test, the tool shall withstand the tests of Clause C<2 at rated volta
bn the tool shall withstand the test of Annex D in the humidity cabinet, or in the room
ch the tool was brought to the prescribed temperature after.'reassembly of those pg
ch may have been removed.

addition a test of Clause D.2 is applied between accesSible metal parts and the sup
rd which is wrapped with metal foil where it is located-in an inlet bushing, a cord guard @
d anchorage, any clamping screws being tightened to the torque specified in Table 11. 1
f voltage is 1 250 V for class I tools and 1 750 V. for class Il tools.

ordance with the classification of the tool;

mpliance is checked by the appropriate treatment specified in 14.2.2, with the f
ditions as in 14.2.1.

2.1 The tool is not connected to the supply.

b/s are turned continuously at approximately 1 rev/min through the most unfavoura
itions during the test.

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

2.2 <[ools other than IPXO0 are subjected to tests of IEC 60529:2013 as follows:

IPXA tools are subjected to the test described in 14.2.1;

2 The enclosure of the tool shall provide the degree of protection against moisture| i

en
'ng

in
rts

ply
ra
he

ool

ble

ool

IPX2 tools are subjected to the test described in 14.2.2;
IPX3 tools are subjected to the test described in 14.2.3a;
IPX4 tools are subjected to the test described in 14.2.4a;
IPX5 tools are subjected to the test described in 14.2.5;
IPX6 tools are subjected to the test described in 14.2.6;
IPX7 tools are subjected to the test described in 14.2.7.

For this last test, the tool is immersed in water containing approximately 1,0 % NaCl.

Immediately after the appropriate treatment, the tool shall withstand the electric strength test
of Annex D, and inspection shall show that there is no trace of water on insulation which could
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result in a reduction of creepage distances and clearances below the values specified in
28.1.

14.3 Liquid systems or spillage of liquid shall not subject the user to an increased risk of
electrical shock.

Compliance is checked by the following test:

The residual current device, if any, shall be disabled during the test. Electrical components,
covers and other parts which can be removed without the aid of a tool are remaoved, except
thase fulfilling the test of 21.22.

The tool is prepared with approximately 1,0 % NaCl solution in the following_modeg if
applicable:
— | as described in 8.14.2;

— | the liquid container of the tool is completely filled, and a further quantity, equal to 15 % of
the capacity of the container, or 0,25 |, whichever is the greater, is_potred in steadily oyer

a period of 60 f?o s, while the tool is resting in its filling position-according to 8.14.2 d);

— | a detachable liquid container is filled completely and mounted and dismounted 10 times
on the tool.

In |each applicable preparation, the tool is operated ‘at rated voltage in each posifion
consistent with the relevant part of IEC 62841-2, /IEC 62841-3 or IEC 62841-4 and fhe
instructions according to 8.14.2 b) for 1 min while\"\monitoring the leakage current as| in
Clquse C.3. During the test the leakage current shall*not exceed:

— |2 mA for a class Il tool;
— |5 mA for a class I tool.

Following this test, the tool shall meetithe electric strength test of D.2 between live parts gnd
acg¢essible parts after being allowedto dry for 24 h at ambient temperature.

14J4 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
prgssuresequal to twice the pressure stated in 8.14.2 d) 1) is applied for 1 h.

Thé—tool is then plnnnd for 1 min_in all pneifinnc consistent with the relevant pnrf 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 Clause C.2. During the test the leakage current shall not
exceed:

— 2 mA for a class Il tool;

— 5 mA for a class I tool.

Following this test, the tool shall meet the electric strength test of Clause D.2 between live
parts and accessible parts after being allowed to dry for 24 h at ambient temperature.
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14.5 Residual current devices used to provide protection from shock in the case of failure
of 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 conductors, but not the earth conductor if provided,

b)

when the leakage exceeds 10 mA and with a maximum response of 300 ms.

Compliance is checked by inspection and the test of 9.9.2 of IEC 61540:1999. In addition,

during the test, the earthing conductor shall not become disconnected.
The RCD shall be reliable for its intended use.

for 50 cycles. The residual current device shall operate correctly for all cycles.

conditions of simulated leakage as in a) above during conditions of locked rotor of the\fool

the
ted

c) |The RCD shall be installed such that it is unlikely to be removed during usejor normal
maintenance.
This requirement is considered fulfilled if the residual current device is:fixed to the fool
or the power supply cord connected to the tool.
Where fitted in the supply cord the residual current device shall be’provided with Type
Y attachment or 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
reIIvant part of IEC 62841-2, IEC 62841-3 or. IEC 62841-4 shall be adequately protec
against rusting.
Compliance is checked by the following test.

All
ags

Th

temperature of (20 +5) °C.

Wi
cof

WH
the

bnt for 10 min.

b parts are then immersed-for 10 min in a 10 % solution of ammonium chloride in water 3

taining air saturated with moisture at a temperature of (20 +5) °C.

en using-~the liquids specified for the test, adequate precautions must be taken to prev
inhalation of their vapours.

Aft]

e the parts have been dried for 10 min in a heating cabinet at a temperature

grease is removed from the partsito be tested by immersing them in a suitable degreasjng

~

a

hout drying, but after shaking off any drops, the parts are placed for 10 min in a box

ent

of

(100 #5) °C, their surfaces shall show no signs of rust when viewed with normal vision from a

dis

tance of (5600 + 50) mm.

Traces of rust on sharp edges and any yellowish film removable by rubbing are ignored.

For small helical springs and the like, and for parts exposed to abrasion, a layer of grease
may provide sufficient protection against rusting. Such parts are only subjected to the test if
there is doubt about the effectiveness of the grease film, and the test is then made without
previous removal of the grease.
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16 Overload protection of transformers and associated circuits

Tools incorporating circuits supplied from a transformer shall be so constructed that, in the
event of short circuits which are likely to occur, excessive temperatures do not occur in the
transformer, or in the circuits associated to the transformer.

Examples of short-circuits which are likely to occur are the short-circuiting of bare or
inadequately insulated conductors of safety extra-low voltage circuits which are accessible,
and the internal short-circuiting of lamp filaments.

A fpilure of insulation complying with the requirements specified for basic insulation of claliss
| of class Il construction is not, for the purpose of this requirement, considered as likely to
ocgur.

Compliance is checked by applying the most unfavourable short circuit or overioad which is
likgly to occur in normal use, the tool being operated as follows:

— |for tools with rated voltage(s), the tool is operated at a voltage equal to 1,06 times| or
0,94 times rated voltage, whichever is the more unfavourable;

— |for tools with a rated voltage range, the tool is operated at a\valtage equal to 1,06 tirm/es
the upper limit of the rated voltage range or at a voltage ‘€qual 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 circlits
is determined, and shall not exceed the relevant value specified in Table 1 by more than 1§ K.

The winding temperature of transformers shall potiexceed the value specified for windingg in
Taple 3, except for transformers which comply wjth IEC 61558-1.

NOTE Protection of transformer windings can be,*for 'example, obtained by the inherent impedance of the windjng,
or Hy means of fuses, automatic switches, thermal cut-outs or similar devices incorporated in the transformei, or
sim|lar devices located inside the tool only acgessible with the aid of a tool.

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 contalcts
and connections shallnot work loose as a result of heating, vibrations, etc.

Mofreover, overlpad 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
stayting-switch, also by the test of 17.3.

Immediately after these tests, the tool shall withstand an electric strength test as specified in
Annex D, the test voltages being, however, reduced to 75 % of the specified values.
Connections shall not have worked loose, and there shall be no deterioration impairing safety
in normal use.

17.2 The test is conducted with or without fasteners in the tool.

NOTE See 5.101 for tests that are conducted without fasteners.

For tools other than multi-blow tools, the tool is operated at the cycle rate as specified in
12.2.1 for 20 000 actuations at a voltage equal to the highest rated voltage or equal to the
upper limit of the rated voltage range. It is not necessary for the test to be continuous.
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For multi-blow tools, the tool is cycled for 12 h at a voltage equal to the highest rated
voltage or equal to the upper limit of the rated voltage range. It is not necessary for the 12 h
of operation to be continuous. Each cycle of operation comprises an "on" period of 20 s and
an "off" period of 20 s, the "off" periods being included in the specified 12 h operating time. If
the cycle of operation limited by the construction is less than 20 s "on" and 20 s "off", then
this cycle may be used.

The tool may be switched on and off by means of a switch other than that incorporated in the
tool unless this disables a functionality of the tool switch.

During this test, replacement of the carbon brushes is allowed, and the tool is oiled\ gnd
grdased as in normal use. If mechanical failure occurs and does not impair compliance-with
this document, the part that failed may be replaced.

If the temperature rise of any part of the tool exceeds the temperature rise detérmined durning
thel test of 12.1, forced cooling or rest periods may be applied, the rest\periods bejng
ex¢luded 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 theftool shall not activate.

17J3 Tools provided with a centrifugal or other automatic starting switch are starfed
101|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

18J1 Tools shall be so designed that thexisk of fire and mechanical damage impairing safety
and the protection against electric shock ds 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 During the tests, the tool shall not emit flames or molten metal, checked |by
inspection.

After the tests;~and when the tool has returned to within 5 K of the ambient temperatyre,
compliance~With Clause 9 shall be maintained and the tool shall withstand the elecfric
strength test’of Annex D between live parts and accessible parts.

If theltool can still operate at the conclusion of the test, it shall continue to comply with 1P.1
but without repeating the tests of Clause 20.

18.2 Fuses, non-self-resetting-thermal cut-outs, overcurrent protection devices or the like,
incorporated into the tool, may be used to provide the necessary protection. Electronic
circuits that are relied upon for protection shall be evaluated for this safety critical function
asin 18.8.

Unless otherwise specified, the tests are continued until a protective device operates, or
until steady conditions are established or an open circuit occurs. If it is an intentionally weak
part that is permanently open-circuited to terminate the test, the relevant test is repeated on a
second sample. This second test shall be terminated in the same way, unless the test is
otherwise satisfactorily completed.
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An intentionally weak part is a part intended to fail under conditions of abnormal operation so
as to prevent the occurrence of a condition which could impair compliance with this standard.
Such a part may be a replaceable component, such as a resistor, a capacitor, or a thermal
link, or a part of a component to be replaced, such as an inaccessible and non-resettable
thermal cut-out incorporated in a motor.

18.3 This subclause of IEC 62841-1:2014 is not applicable.

18.4 This subclause of IEC 62841-1:2014 is not applicable.

18/5 Protection against electric shock shall not be impaired when a class Il tool or a class |
toqgl employing class Il construction (see 5.10) is subjected to running overload conditions.

For tools other than lawn and garden machinery covered by a relevant part of (lEC 6284(-4
with

— |series motors, compliance is checked by the test of 18.5.1. In the case.of a class I tpol
with a series motor employing a class |l armature construction, ‘the test of 18.5.1 is
replaced by the test of 18.5.2;

— |motors having electronically commutated stator windings, compliance is checked by the
test of 18.5.4;

— |other motors, compliance is checked by the test of 18.5.3.

For lawn and garden machinery, the required test s specified in the relevant part| of
IEC 62841-4.

18]5.1 All fuses, thermal cut-outs, overload-protectors and the like specified in 18.2 that
arg accessible or that can be reset by the usérwithout the aid of a tool and any self-resetting
pratective devices are shorted.

The function of electronic circuits that prevent the tool from operating while the tool is
stajled shall be disabled unless that function has been evaluated as a safety critical
function in accordance with 18.8(The tool is connected to a minimum 12 kVA circuit.

The leakage current between live parts and accessible parts that are not grounded|by
class | construction, is measured in accordance with Clause C.3 and is monitored throughput
thel test and after the_test until the leakage current has stabilized or decreases. The leakage
cufrent shall not exceed 2 mA.

The armaturesor rotor of the motor is stalled or, for solenoid designs, the solenoid| is
continuously Operated for 15 min or until the tool open-circuits or flame appears. If either
condition @eeurs, immediately switch off the current and if flame appears, extinguish with O,
extinguisher.

Afterthe toot as returned to Withiim 5 K of tiTe armbiernt temperature, am electric Strengtit test
per Clause D.2 is performed between live parts and those accessible parts that are not
grounded by class | construction as follows:

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

— If 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 overtemperature 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 manner 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 electro

nic

circuit, this circuit shall either be bypassed or evaluated as a safety critical function in

accordance with 18.8.

If the tool has permanently open-circuited for reasons other than above, the cause
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.

is

with 1, 06 t/mes the too/s rated voltage applied between the commutator segments, Ioca
180° apart, and the armature shaft (see Figure 3). The leakage current is mohito

thrpughout the test and after the test until it has stabilized or decreases. The leakagé currpnt

shall not exceed 2 mA.

The armature is subjected to carry 160 % of the rated current. The current-is”applied to
commutator segments that are located 180° apart. The current, without further adjustment|
applied for either 15 min or until the armature open-circuits or flame appears. If eit

the
is
her

condition occurs, immediately open S1 of Figure 3 and, if flames appgar, extinguish with GO,

exfinguisher.

After the armature has returned to within 5 K of the ambient_temperature, a 1 500 V elec
strength test per Clause D.2 is performed between the{commutator segments and
armature shaft.

18)5.3 The tool is connected to a minimum 12-kVA circuit and is operated under sta
conditions and under the conditions in 18.2 by

— |locking the rotor of tools for which the_locked rotor torque is smaller than the full Iq
torque;

— |locking moving parts of other tools.

If 4 tool has more than one motor,the test is carried out for each motor separately.

Tools incorporating motors:and having capacitors in the circuit of an auxiliary winding
opérated with the rotor locked, the capacitors being open-circuited one at a time. The tes
redeated with the capacitors short-circuited one at a time unless they are of class P2
IEC 60252-1.

Other tools are supplied at rated voltage for a period

— |of 30 s(for
e hand-held tools,

fric
the

ed

ad

are
[ is
of

e Aools that have to be kept switched on by hand or foot, and

e 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.
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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.

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" pre
acg¢essible or can be reset by the user without the aid of a tool and any self-resetiing
pratective devices are shorted.

The leakage current between live parts and accessible parts, that are-not” grounded|by
clalss | construction, is measured in accordance with Clause C.3 and is monitored throughput
thel test and after the test until the leakage current has stabilized or decreases. The leakage
cufrent shall not exceed 2 mA.

The windings are energized by applying the voltage of the source \for the motor drive circuftry
for|either 15 min or until the winding open-circuits or flame appears. If either condition occurs,
immediately switch off the current and, if flames appear, extinguish with CO, extinguisher.

After the tool has returned to within 5 K of the ambient temperature, an electric strength fest
pef Clause D.2 is performed between live parts_and those accessible parts that are phot
grdunded by class | construction as follows:

— |if any winding is open circuited, apply a 1 500 V electric strength test;
— |if no windings are open circuited, apply\a 2 500 V electric strength test.

18]6 Electronic circuits shall be sg’designed and applied so that a fault condition will pot
render the tool unsafe with regard~to electric shock, fire hazard or accessibility to movjng
paits.

Conpliance is checked by evaluation of the fault conditions specified in 18.6.1 for all circlits
or parts of circuits.

The tool containing ‘the circuit is to be placed on a soft wood surface covered by two layers of
tisue paper; the 'sample is to be covered by one layer of untreated 100 % cotton medical
galize. The tool:is operated at rated voltage. A new sample can be used for each fault lisfed
in 18.6.1.

No| charring or burning of the gauze or tissue paper shall result. Charring is defined a$ a
blackening of the gauze caused by combustion. Discolouration of the gauze caused by smaoke
is acceptable. Charring or igniting of the tissue paper or gauze from the means that is used to
create the short is not regarded as a failure.

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.
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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 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

— |the tool withstands the test of 18.6.1 with the fuse, thermal cut-out or thermal Ijnk
bridged; or

— |if a miniature fuse link complying with IEC 60127 operates, the tool withstands the test of
18.6.2.

If @ conductor of a printed circuit board becomes open-circuited, the toeol is considered| to
have withstood the particular test, provided all of the following conditions are met:

— lany loosened conductor does not reduce the creepage distances or clearances betwgen
live parts and accessible conductive parts below the valugs, specified in Clause 28;

— |the tool withstands the test when repeated with the opén-circuited conductor bridged |or,
alternatively, the test may be repeated two more times, using two additional samples,
providing each test opens the conductor at the same point.

NOTE 2 Examination of the tool and its circuit diagram will ‘reveal the fault conditions which have to be simuldted
thrqugh circuit analysis, so that testing can be limited to\those cases which may be expected to give the most
unf@avourable result.

18]6.1 The following fault conditions are“considered and, if necessary, applied one af a
time, consequential faults being taken into consideration:

a) | short-circuit of creepage distaneces and clearances between conductive parts of different
polarity, if these distances ake less than the values specified in Clause 28, unless the
relevant part is encapsulated;

b) |open-circuit at the terniinal of any component;
c) | short-circuit of capacitors, unless they comply with IEC 60384-14;

d) |short-circuit of_any two terminals of an electronic component, other than a monolithic
integrated circuit. This fault is not applied between the two circuits of an optocoupler;

e) |failure of griacs in the diode mode;

f) |failure.of)’a monolithic integrated circuit or other circuits that cannot be assessed by fhe
fault-conditions a) to e). In this case the possible hazardous situations of the tool gre
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.

The test is conducted until failure or until one of the following occurs:
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18.

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 test period of 3 h has elapsed.

6.2 If the safety of the tool depends upon the operation of a miniature fuse-link
complying with |IEC 60127 during any of the fault conditions specified in 18.6.1, the test
results of 18.6.1 are acceptable, provided the test is repeated but with the miniature fuse-link
replaced by an ammeter. If the current measured
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does not exceed 2,1 times the rated current of the fuse-link, the circuit is not consideréd
be adequately protected and the test is carried out with the fuse-link short-circuited;

is at least 2,75 times the rated current of the fuse-link, the circuits is considered to
adequately protected;

is between 2,1 times and 2,75 times the rated current of the fuse-link,: the fuse-linKk
short-circuited and the test is carried out

e for the relevant period or for 30 min, whichever is the shorter, for quick acting fu
links;

o for the relevant period or for 2 min, whichever is the shorter| for time lag fuse-links.

case of doubt, the maximum resistance of the fuse-link hasto be taken into account wh

Cified in IEC 60127-3, which also gives the information necessary to calculate the maximum resistance of
-link.

7 Switches or other devices for motor reversal shall withstand the stresses occurr
en the sense of rotation is reversed under running conditions where such a reversa
sible.

mpliance is checked by the following test.

p tool is operated at a vaoltage equal to rated voltage at no-load; the device for revers
sense of rotation beipgyNin such a position that the rotor rotates in one direction at
bed.

b direction of the_rotation is then reversed, without the device resting in an intermedi
C, o
position.

s operation sequence is performed 25 times.

to

be

is

en

[E The verification whether the fuse-link acts as a protecting device is based on the fusing characteridtics

the

ng
is

ing
full
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er(the’ test, the switch shall have no electrical or mechanical failure. If the switch operares
perly in the “on” and “off” positions at the end of the test, it is considered to havelno

me

chanical or electrical failure.

18.8 Electronic circuits providing safety critical functions

18.

8.1 General

Electronic circuits that provide safety critical functions shall be

reliable
and

not susceptible to loss of safety critical function due to exposure to electromagnetic

environmental stresses encountered in anticipated environments.
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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 shall be passed without a loss of the safety critical function. The tests are carried out
with the tool supplied at rated voltage or the mean value of the rated voltage range, unless
the difference between the upper and lower limit of the rated voltage range is greater than
20 9 ) L o L. o

ang

O € e—o RGe aSe—the oGt ec—at—o6in toper

lower limits of the rated voltage range.

In gddition, these electronic circuits shall be evaluated using the fault conditions. of 18.6.1
bul shall not result in a loss of any safety critical function or shall place and.mraintain fhe
todl into a safe state while the fault condition is present. If the concept 6f 18.6.1 is hot
appropriate due to the design of the electronic circuit (e.g. in the case of(a' single chanhel
design), then its reliability shall be evaluated by the methods of 1SQO,13849-1. Requifed
pefformance levels for applicable safety critical functions are specified’by the relevant gdart
of [EC 62841-2, IEC 62841-3 or IEC 62841-4. Typical safety critical.functions are indicafed
in Table 4.

NOTE 1 An example for a safe state is a tool that is inoperable.

Table 4 — Required performarnce levels

Type and purpose of SCF Minimum performance leVel
(PL)
Pgqwer switch — prevent causing light duty tools to actuate with the trigger a
released.
Pgwer switch — prevent causing pinners operated.\by a dual activation device b

tolactuate with either device, such as triggers, levers or switches, released

Pgqwer switch — prevent causing tools, othér'than multi-blow tools, light duty c
topls and pinners operated by a dual activation device, to actuate with either
trigger or workpiece contact released

Pgwer switch — prevent unwantedsswitch on for multi-blow tools Not an SCF
Pgqwer switch — provide desired switch off for multi-blow tools Not an SCF
Inglication of contact actuation mode or contact actuation with automatic a

reyersion mode as required in 8.11

Prevent exceeding the trigger time-out period for contact actuation with a
auytomatic reversion as in 19.103.

Prevent beinglin“contact actuation modes when single sequential actuation a
or|full sequential actuation modes are selected as in 19.104

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.

If only MTTF, is applied to achieve the required PL, the required minimum MTTFy for each
PL level shall be as follows:

— PL=a: MTTFy = 5 years;

— PL=b: MTTF4 = 20 years;

— PL=c: MTTF4 = 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 E provides guidance in applying ISO 13849-1 for SCF of products covered by this standard.
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NOTE 4 In Europe (EN 62841-1), the above paragraph and NOTE 3 are not applicable.

Software used in portions of the circuit comprised of a microcontroller or in other
programmable devices shall comply with the requirements for software class B in accordance
with Subclause H.11.12.3 of IEC 60730-1:2010, if the failure of these circuits would create a
loss of the safety critical function. In the case where software class B is realized by single
channel with periodic self-test, an acceptable period is regarded as either after each
activation of the power switch or a maximum of 5 min.

H.11.12.3.4.1 is only applicable for SCF with a PL = c or higher.

NOTE 5 The allowance to use microcontrollers and other programmable logic, which are considered as “complex
elegtronic circuits”, for category 1 in accordance with 1SO 13849-1, is based upon their fulfilment-of |the
reqyiirements of H.11.12.3 of IEC 60730-1:2010.

Any design that only alerts the user of the loss of the SCF is not considered sufficient to fylfil
the required PL.

18]8.2 The tool is subjected to electrostatic discharges in accordance” with IEC 6100(-4-
2:2008, test level 4 being applicable for air discharge and test levelh 3 being applicable |for
contact discharge. Ten discharges having a positive polarity and, tén discharges having a
negative polarity are applied.

18]8.3 The tool is subjected to fast transient bursts in acgordance with IEC 61000-4-4:20|12,
tesit level 3 being applicable. The bursts are applied with a repetition frequency of 5 kHz |for
2 min with a positive polarity and for 2 min with a negative polarity.

18]8.4 The power supply terminals of the tool afe’ subjected to voltage surges in accordanfce
with IEC 61000-4-5:2005, five positive impulsesvand five negative impulses being applied at
thel selected points. Test level 3 is applicable~for the line-to-line coupling mode, a genergtor
having a source impedance of 2 Q being-used. Test level 4 is applicable for the line-to-egrth
couwpling mode, a generator having a source impedance of 12 Q being used.

Fof 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,
Hz

ith
04

est

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 Moving and other dangerous parts of the tool shall, as far as is compatible with the use
and working of the tool, be so positioned or enclosed to provide adequate protection against
personal injury.

Protective enclosures, covers, guards and the like shall have adequate mechanical strength
for their intended purpose. They shall not be removable without the aid of a tool.
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When used as protection of the working element, an adjustable guard shall have an easily
accessible means of accurate adjustment with the objective of minimizing access to the
dangerous parts.

The use and adjustment of a guard shall not create other dangers, for example by reducing or
obstructing the operator's view, by transferring heat, or causing other reasonably foreseeable
hazards.

Compliance is checked by inspection, by the tests of Clause 20 and by means of the test
probe B of IEC 61032:1997 with a force not exceeding 5 N. Prior to the application of the test
prdbe any soft materials (elastomers), such as soft grip coverings, shall be removed. It shall
nol be possible to touch dangerous moving parts with this test probe. This testlis* hot
applicable for dust collection openings with the dust collection devices removed, as_they are
tested in accordance with 19.3.

19J2 Tools shall have no ragged or sharp edges, other than those necessary for fhe
funlctioning of the tool, which could create a hazard for the user.

Compliance is checked by inspection.

193 It shall not be possible to reach dangerous moving parts through dust collectjon
opeénings with the detachable parts or provisions for dust collection removed, if any.

U
o)

Compliance is checked by applying a rigid test probe with*the dimensions of the test prob
of |[EC 61032:1997, but without any articulation, with_a/orce not exceeding 5 N.

19J4 Hand-held tools shall have at least one handle or grasping surface to ensure spfe
hampdling during use.

Trlnsportable tools shall be provided with at least one handle, grasping surface or the like
to ¢nsure safe transportation.

Lawn and garden machinery shall have adequate grasping surfaces to ensure safe handljng
during use.

Compliance is checked by inspection.

19J5 Tools shall/be-designed and constructed to allow, where necessary, a visual check of
thel contact of the eutting tool with the workpiece.

Cofnpliance is checked by inspection.

19]6 < This subclause of IEC 62841-1:2014 is not applicable.

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.

Compliance is checked by the following test, tools provided with an appliance inlet being fitted
with an appropriate connector and flexible cable or cord.

The tool is placed with the motor switched off in any normal position of use on a plane
inclined at an angle of 10° to the horizontal, the cable or cord resting on the inclined plane in
the most unfavourable position. If, however, the tool is such that, were it to be tilted through
an angle of 10° when standing on a horizontal plane, a part of it not normally in contact with
the supporting surface would touch the horizontal plane, the tool is placed on a horizontal
support and tilted in the most unfavourable direction through an angle of 10°. For the test, the
tool is prevented from sliding.
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Tools provided with doors are tested with the doors open or closed, whichever is the more
unfavourable.

Tools intended to be filled with liquid by the user in normal use 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 wheels identified in the relevant part of IEC 62841-3
shall have adequate stability during transportation

Compliance is checked by the following test.

The tool is held in its normal transportation position while traversing in bethy directions
pefpendicular to the slope of a plane inclined at an angle of 10° to the horizontal; the cablq or
the cord wrapped up and stored. The tool shall not tip over.

1919 |If, in accordance with 8.14.2, the user is instructed to remove ja“fixed guard, such|as
for[maintenance, to convert the tool or to change the accessory; then the fastenings s:l\all
remain attached to the guard or to the machinery. If a fastening” need not be complefely
removed for removing the guard, it shall be considered as still.attached.

Compliance is checked by inspection and manual test.

19]101 The tool, except for multi-blow tools, shall be provided with a user-operated trigger
and either shall:

a) |have a workpiece contact so that it is not' possible to actuate the tool unless both fhe
trigger and the workpiece contact have’been activated; or
b) | be a pinner operated by a dual activation device; or

c) | be a light duty tool.

Compliance is checked by inspéection, by measurement and by practical tests in all possible
positions of use of the tool.

NOTE 101 In Europe (EN |[EC 62841-2-16), the following conditions apply:
NOTE 19.101 The toolf except for multi-blow tools, shall be provided with a user-operated trigger and it shall
have a workpiece contact so that it is not possible to actuate the tool unless both the trigger and the workpiece
contact have beentactivated.

Comipliance is-checked by inspection, by measurement and by practical tests in all possible positions of use of|the
too

19102

19.102.1 Tools required to have a workpiece contact shall be constructed with an
actuation system employing at least one of the actuation modes permitted in Table 101.

Compliance is checked by inspection and by the following test.

A force in accordance with Table 101 is applied to the workpiece contact

— In the same direction as the normal direction of activation of the workpiece contact; and

— In such a way that the weight of any part of the tool, including the workpiece contact,
does not influence the test result.
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For tools that operate in full sequential actuation and in single sequential actuation, the
test force specified in Table 101 is applied to the workpiece contact. The trigger is then
activated. The tool shall not actuate.

For tools that operate in contact actuation or in contact actuation with automatic
reversion, the trigger is activated and a force is applied gradually to the workpiece contact
until the force is equal to the test force specified in Table 101. The tool shall not actuate. For
tools that operate in contact actuation with automatic reversion, the test shall be
completed before the tool reverts.

For tools with the ability to select different actuation modes, all actuation modes shall
comply.
For tools with a protected workpiece contact, a test force of (5 £ 0,25) N shall be'applied.
Table 101 — Permitted actuation modes and workpiece contact-force
for fastener driving tools that require a workpiece contact
Fastener length Permitted actuation Test force for workpiece Test force for workpiece
modes contact for materials contact for hard materialp
(excluding hard materials) that do not result in too
that do not result in tool actuation ?
actuation
(mm) (N) (N)
<15 full sequential actuation (5 £ 0,25) (50 £ 2,5)
single sequential
actuation
contact actuation?
contact actuation with
automatic reversion?
e 15 and < 65 full sequential actuation (50 + 2,5)
single sequential (5 £ 0,25)
actuation
contact actuation with
automatic reversion?
contact actuation? (10 £ 0,5)
3 65 and < 100 full'sequential actuation (50 + 2,5)
single sequential (15 +£ 0,75)
actuation
contact actuation with
automatic reversion?
contact actuation? (25 + 1,25)
> 100 full sequential actuation (35 +£1,75) (50 £ 2,5)
single sequential
actuation
a8 Contact actuation and contact actuation with automatic reversion actuation modes are not permitted on
fastener driving tools intended to be used on hard materials, i.e., steel, concrete, or cinder blocks.

19.102.2 In all tool orientations, the workpiece contact, if any, shall reliably return to its
starting position.

Compliance is checked by the following test.
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The workpiece contact, if any, is operated five times in each of the three positions

horizontal-up;
horizontal-down; and

vertical

and shall always return to its starting position.

For tools where fastener depth adjustments are integral to the workpiece contact, the test is
conducted at the minimum and maximum fastener depth settings

19.
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ag;inst premature failure jn‘normal use if such failure would cause the tool to actuate by

103 Tools that operate in contact actuation with automatic reversion actuationimga
Il have a trigger time-out period not exceeding 5 s.

mpliance is checked by measurement.

104 Tools with contact actuation or contact actuation with automatic revers
uation mode, except for light duty tools, heavy duty staplers and’ coil nailers, shall

I nailers without the ability to select single sequential actuation or full sequential
uation mode shall be provided only with contact actuation”with automatic reversion
uation mode.

all tools with the ability to select the actuation mode,

contact or dual activation device, as applicable; and

the tool shall be shipped with either('single sequential actuation or full sequen
actuation mode selected.

mpliance is checked by inspection.

105 Workpiece contacts;if any, shall be designed to possess sufficient protect

vation of the trigger alone.
mpliance is checked through failure analysis or by the following test.

b workpiece-contact is cycled 50 000 times under conditions of its maximum travel. At

COl

rc/usmn of this conditioning, the tool shall not actuate by the activation of the trigger ald

vided with the ability to select single sequential actuation or full’'sequential actuation.

de

on
be

the selection means shall be independent fram the activation of the trigger, workpiece

ial

on
the

fhe
ne

force or travel on the workplece contact he workplece contact sha//be operat/onal at the
conclusion of the conditioning and shall comply with 19.102.2.

20

20.

Mechanical strength

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.
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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.

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.

/ft decorative cover is backed by an inner cover, a fracture of the decorative covel is
neglected when the inner cover withstands the test after removal of the decorative coyer.

20)2 Blows are applied to the tool by means of the spring-operated impact test apparaus
acg¢ording to Clause 5 of IEC 60068-2-75:1997.

The spring is so adjusted that it causes the hammer to strike with an impact energy as shdwn
in Table 5.

Table 5 — Impact energies

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

The tool is rigidly supported and three blows>are applied to each point of the enclosure whjich
is lfkely to be weak.

WHere necessary, blows are also applied to guards, covers, handles, levers, knobs and fhe
likg.

T

20{3 For hand-held tools.and hand-held lawn and garden machinery, 20.3.1 applies. For
trapsportable tools, 20.3.2" applies. For ground supported lawn and garden machindry,
requirements are given.in-the relevant part of IEC 62841-4.

2043.1 A hand-held tool is dropped three times in total on a concrete surface from a height
of I m. For these-three drops, the sample is tested in the three most unfavourable positions
thel lowest point of the tool being 1 m above the concrete surface. Separable accessories are
nol mounted,

ith

The test is conducted without any fasteners loaded in the tool.

For tools with the ability to select different actuation modes, the test is conducted with the
tool set to full sequential actuation or single sequential actuation. After the test, the tool
shall not have switched into contact actuation or contact actuation with automatic
reversion actuation mode.

20.3.2 A transportable tool, 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
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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 to function
properly.

Deformation of a guard or other part is acceptable, if the part can be restored to its original
shape.

Damage ta the tool or a portion of the drive system other than a guard is acceptable if the

todl is incapable of normal operation.
20)4 Accessible caps of brush holders shall have adequate mechanical strength.

Compliance is checked by inspection and, in case of doubt, by removing and,feplacing fthe
brdshes 10 times, the torque applied when tightening the cap being as showrih 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 up to and including 4,1 0,6
Over 4,1 up to and including 4,7 0,9
Over 4,7 up to and including 5,3 1,0
Over 5,3 1,25

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

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

20/5 For alltools that are likely to cut into concealed wiring or their own cord, handles and
grdsping surfaces, as specified in the instruction manual in accordance with 8.14.2 b) 6), s:rall
i

haye adequate mechanical strength in order to provide insulation between the grasping afea
and thé output shaft. The relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4 specifies
if 20.5.does not apply.

Compliance is checked by the following test.

A separate sample, at the discretion of the manufacturer, is to be subjected to a single impact
on each handle and each recommended grasping surface in the most unfavourable position.
The impacts are carried out from a height of 1 m onto a concrete surface followed by an
electric strength test according to Clause D.2 using 1 250 V a.c. between the handles and
grasping surfaces in contact with foil and the output shaft of the tool.

20.101 Tools with internal pressure vessels shall be designed to contain the intended
pressure without rupturing.

Compliance is checked by the following test.
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The tool is tested at a pressure equal to two times the maximum operating pressure of the
vessel without rupture for 1 min. Leakage losses are permitted and are considered not to be a
failure. The test may be carried out hydrostatically.

Where the design of the tool does not permit two times the maximum operating pressure of
the vessel to be applied, the vessel may be tested as a separate component and temporary
connections and blanking devices may be used for sealing and pressurising purposes.

21 Construction

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

Compliance is checked by inspection and by manual test.

21J2 Tools shall be so constructed that accidental changing of the  setting of control
devices is unlikely to occur.

Compliance is checked by manual test.

2113 It shall not be possible to remove parts which ensure‘the required degree of protectjon
against moisture without the aid of a tool.

Compliance is checked by manual test.

21J4 If handles, knobs and the like are usedo indicate the position of switches or simjlar
components, it shall not be possible to fix.them in a wrong position if this might result ip 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
undlue 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 chéecked by inspection and by manual test.

21J6 Wood; cotton, silk, ordinary paper and similar fibrous or hygroscopic material shall pot
be lused assinsulation, unless impregnated.

Insiulating material is considered to be impregnated if the interstices between the fibres of the
material are substantially filled with a suitable insulant.

Compliance is checked by inspection.
21.7 Driving 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.

Compliance is checked by inspection.
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21.8 |Insulating barriers of class Il tools, and parts of class Il tools which serve as

supplementary insulation or reinforced insulation, and which might be omitted during

reassembly after user maintenance, shall either:

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

— be so designed that they cannot be replaced in an incorrect position, and that, if they are
omitted, the tool is rendered inoperable or manifestly incomplete.

Compliance is checked by inspection and by manual test.

Thfs Tequirement iS met If the barrier 1S So fixed that it can only be removed by breaking or
cutting.

Fixing by means of rivets is allowed, provided that these rivets need not be remoyed during
user maintenance.

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

An|adequate internal lining of insulation material, or an adequateinternal insulating coatjng
on|metal enclosures, is considered to be an insulating barrier proyided that the coating canhot
easily be removed by scraping.

For class Il tools, a sleeve on an insulated internal eenductor, other than the core of|an
exflernal 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.

Ordlinary lacquering on the inside of metal¢enclosures, varnished cambric, flexible regin-
bopded paper, or the like are not consideredito 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
claps | construction. When these conductors are used in areas of class Il 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:cause damage to the sheath; or

— |a sleeve, tubing of barrier complying with the requirements of supplementary insulation.

Compliance is ehecked by inspection and, for the determination of thermal stress, by the test
of Clause 12y

2110 Air intake of motor enclosures shall not enable the ingress of foreign bodies that could
impairsafety.

Compliance is checked by the following test.

It shall not be possible to insert a steel ball of 6 mm diameter under its own weight through
the air intake openings other than those adjacent to the fan.

21.11 Class | tools shall be so constructed that, should any wire, screw, nut, washer, spring,
brush, brush holder component or similar part become loose or fall out of position, it cannot
become so disposed that accessible metal is made live.

Class Il tools or class Il constructions shall be so constructed that, should any such part
become loose or fall out of position, it cannot become so disposed that creepage distances
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or clearances over supplementary insulation or reinforced insulation are reduced to less
than 50 % of the values specified in 28.1.

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

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

It i$ not to be expected that two independent parts will become loose or fall out of position at
thel same time. For electrical connections, spring washers are considered to be adequate |for
prgventing the loosening of the parts.

Wires are considered as likely to become free from terminals or soldered connections, unlé¢ss
thgy are held in place near to the terminal or termination, independent- of the terminal
conmnection or solder.

Short rigid wires are not regarded as liable to come away from a_términal, if they remain in
position when the terminal screw is loosened.

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

21112 Supplementary insulation and reinforced ,insulation shall be so designed|or
prdtected that they are not likely to be impaired by deposition of dirt, or by dust resulting from
wepr of parts within the tool, to such an extent that’creepage distances or clearances gare
reduced below the values specified in 28.1.

Celamic material not tightly sintered and simidar materials, and beads alone, shall not be uged
as supplementary insulation or reinforced insulation.

Elgstomer, natural or synthetic rubber parts used as supplementary insulation and/or
reipforced insulation shall be résistant to ageing, or be so arranged and dimensioned that
crgepage distances are not reduced below the values specified in 28.1, even if cracks occpr.

Insjulating material in which heating conductors are embedded serves as basic insulatipn,
and shall not be used:as reinforced insulation.

Compliance is checked by inspection, by measurement and, for elastomer and rubber, by the
following test:

Elgstomér-and rubber parts are aged at a temperature of (100 + 2) °C for 70 h. After the test,
the parts shall withstand the test of Clause D.2 using 75 % of the values indicated| in
Taple.D.1. For the test in accordance with Clause D.2, the parts may be tested individually or
reassembled in the tool. If a part is tested reassembled 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 ceramic material is tightly
sintered.

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.
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The pieces are removed from the solution, rinsed, dried and broken into smaller pieces.

The freshly broken surfaces are examined and shall not show any trace of dye visible with
normal vision.

21.13 Tools shall be so constructed that internal wiring, windings, commutators, slip rings and

the

like, and insulation in general, are not exposed to oil, grease or similar substances.

If the construction necessitates that insulation be exposed to oil or grease or similar

Su

stance, as in gears and the like, the oil or grease or substance shall have adequ

te

ins

eff¢ct on insulation.

Compliance is checked 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 clamg
together.

Brysh-holders, which retain the brushes in position by means—of a locking device, shall be
degigned that the locking does not depend upon the brushéspring tension, if the loosening

the
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115 Tools employing liquid systems shall protect the user against the increased risk|

ulating properties so that compliance with the standard is not impaired, and shall have

locking device might make accessible parts live.

ew-type brush-caps, which are accessible fram“the outside of the tool, shall be
ulating material, or be covered with insulating\material; they shall not project beyond
rounding surface of the tool.

mpliance is checked by inspection.

ck due to the presence of liquid under faults of the liquid system.

bls employing liquid systems shall be either:

of class lll construction; or

of class | or class:ll construction and be provided with a residual current device 4
comply with 14:3,/14.4 and 14.5; or

of class l.or-°class Il construction and be designed for use in combination with
isolating4ransformer and comply with 14.3 and 14 .4.

mpliahce is checked by inspection.
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16- For tools hn\/ing nnmpnrfmnnfe towhich access can bhe gninnrl without the aid of o t

ol

and that are likely to be cleaned in normal use, the electrical connections shall be arranged

SO

that they are not subject to pulling during cleaning.

Compliance is checked by inspection and by manual test.

21.17 Tools, other than multi-blow tools, shall be fitted with a power switch to actuate the
tool. The function of a power switch is accomplished by either

the simultaneous activation of the workpiece contact and the trigger for tools equipped

with both; or
the activation of the trigger alone for light duty tools; or
the activation of a dual activation device for pinners
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causing the tool to actuate.

Operational requirements for power switches throughout this document apply to the trigger
and, where present, the combination of the trigger and the workpiece contact. Electrical
requirements apply to the portion of the trigger or workpiece contact that controls the

ele

ctrical load responsible for the tool to actuate.

There shall be no arrangement to lock either a trigger or a workpiece contact in the "on"
position. The trigger shall require force and mechanical displacement to operate. The
workpiece contact, if any, shall require an applied force in order to activate as specified in

19

Co

21

102.1.

mpliance is checked by inspection.

117.1 For tools incorporating a switch with a lock-off device, whereby the switch trigger

opérated with a squeezing action by closing the fingers towards the palmof’the hand,
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k-off system shall be designed to ensure sufficient durability to withstand abuse 3
ironmental conditions to prevent activation of the tool by the switch trigger alone.

mpliance is checked by inspection and by the tests of 21.17.4.%0 and, for lock-off devi
t are self-restoring to the lock-off position, additionally by the\tests of 21.17.1.2.

117.1.1 A sample of the switch and its lock-off system. assembled into the relevant f

ising is kept for 1 h in a heating cabinet at 80 °C.

er the sample has returned to within 5 K of the~ambient temperature, the switch lock
tem shall then comply with the test of 21.17.4:3.

17.1.2 A sample of the switch and its\iock-off system assembled into the relevant {
ising is operated for the number of cycles in accordance with 23.1.10.2, where one cyclé
ined as follows:

the lock-off device is actuated;

the switch is actuated;

the lock-off device or the switch is released as required to restore the switch to the loch
State.

b switch actuations shall be conducted at a rate of 10 to 20 per min. Following
brations as specified above, the sample shall then comply with the test of 21.17.1.3. Dun
test, the toelneed not be connected to the supply.

[E The above test can be performed in conjunction with 23.1.10.2.

171.3 A push force as specified in Table 7 is applied to the most unfavourable poin
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switch nr\fuafing member in the direction of the switch actuation for a pnrinrl of 1

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 100
(trigger length < 30 mm)
Multi finger trigger 150

(trigger length > 30 mm)
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21.18 For tools, other than multi-blow tools, without a workpiece contact, the trigger shall
be located, designed or guarded so that unintentional actuation is unlikely. It shall not be
possible to activate the trigger when a rigid sphere with a diameter of (100 £ 1) mm s
applied to the trigger from any direction with a single linear motion.

Compliance is checked by inspection and manual test.

21.

21

18.1 This subclause of IEC 62841-1:2014 is not applicable.

18.1.1 This subclause of IEC 62841-1:2014 is not applicable
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than or equaltto 0,1 uF, are not considered to entail a risk of electric shock even if connec

to
the

[18.1.2 This subclause of IEC 62841-1:2014 is not applicable.
118.2 This subclause of IEC 62841-1:2014 is not applicable.

[18.2.1 This subclause of IEC 62841-1:2014 is not applicable.
[18.2.2 This subclause of IEC 62841-1:2014 is not applicable.
[18.2.3 This subclause of IEC 62841-1:2014 is not applicable:
118.2.4 This subclause of IEC 62841-1:2014 is not applicable.

119 Tools shall be so designed that the protectioen against electric shock is not affec

121 Tools shall~be so designed that there is no risk of electric shock from charg

en screws removed during user maintenance arevincorrectly replaced during reassembl

mpliance is checked by removing screws réquired by each user maintenance operation
ecified in 8.14.2 and attempting to install them into the improper screw locations of
ne or larger diameter during reassembly, using the torque from Table 11, after wh
epage distances and clearances between live parts and accessible metal parts shall
e been reduced below the values specified in 28.1.

20 If the tool is marked with-the first numeral of the IP system, the relevant requireme
EC 60529:2013 shall befulfilled.

mpliance is checked\by making the relevant tests.

acitors whéntouching the pins of the plug. Capacitors, having a rated capacitance ¢

he supply side of the switch. This requirement does not apply to capacitors complying W
requirements for protective impedance specified in 9.2 and 21.34.
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Compliance is checked by the following test, which is made 10 times.

The tool is operated at rated voltage.

The power switch is then moved to the "off" position and the tool is disconnected from the
supply by means of the plug.

One second after disconnection, the voltage between the pins of the plug is measured with an
instrument which does not appreciably affect the value to be measured.

The voltage shall not exceed 34 V.


https://iecnorm.com/api/?name=75ccff6c9b4cf25d600cfd4979d6403f

- 74 - IEC 62841-2-16:2024 EXV © |[EC 2024

21.22 Non-detachable parts, which provide the necessary degree of protection against
electric shock, moisture, or contact with moving parts, shall either require removal with the aid
of a tool or be fixed in a reliable manner.

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

Compliance is checked by inspection or by the following tests.

Parlts which are likely to be removed are disassembled and assembled 10 times beforé fhe
testt 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 beencopérated unfler
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 Iscrews, rivets, or similar parts.

A force is applied without jerks for 10 s in the most unfavourable direction to those areaq of
thel cover or part which are likely to be weak. The force is as’ fellows:

— |push force 50 IN;
— |pull force
a) if the shape of the part is such that the fingertips cannot easily slip off 50 IN;
b) if the projection of the part which is gripped is less than 10 mm in the 30 N.

direction of removal

The push force is applied by means of a rigid test probe with the dimensions of the fest
prdbe B of IEC 61032:1997, but without any articulation.

The pull force is applied by a_suitable means such as a suction cup, so that the test restults
arg not affected.

WhHile the pull test of a). or b) is being applied, the test fingernail shown in Figure 1 is inserfed
in any aperture or joint:with a force of 10 N. The fingernail is then slid sideways with a force of
10|N; it is not twisted”or used as a lever.

If the shape<of-the part is such that an axial pull is unlikely, no pull force is applied, but the
test fingernail shown in Figure 1 is inserted in any aperture or joint with a force of 10 N, andl is

' ’ b wbjectedto—atwisti ; W IS
applied at the same time as the pull or push force:

— for major dimensions up to and including 50 mm 2 Nm;
— for major dimensions over 50 mm 4 Nm.

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

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

Parts shall not become detached, and they shall remain in the locked position.
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21.23 Handles, knobs, grips, levers and the like shall be fixed in a reliable manner so that

the

y will not work loose, if loosening might result in a hazard.

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.

Compliance is checked by inspection.
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25 Current-carrying parts and other parts, the corrosion of which might result in a hazg
Il be resistant to corrosion under normal conditions of use.

mpliance is checked by verifying that, after the tests of Clause 15, the relevant,parts sh
sign of corrosion. Stainless steel and similar corrosion-resistant alloys and‘plated steel
sidered to be satisfactory for the purpose of this requirement.

[E Examples of causes of corrosion are the incompatibility of materials and effects 6f’heating.

126 Tools having parts where reliance is based upon safety extra-low voltage to prov,

necessary degree of protection against electric shock, shall be so designed that
ulation between parts operating at safety extra-low voltage)and other live parts compl
h the requirements for double insulation or reinforced-«insulation.

J27 Parts separated by protective impedance shall comply with the requirements

ible insulation or reinforced insulation.

128 Shafts of operating knobs, handles, levers and the like shall not be live unless the sh

ot accessible when the knobxhandle, lever and the like is removed.

mpliance is checked by inspection and by applying the test probe B of IEC 61032:1¢4
br removal of the knob, handle, lever, or the like, even with the aid of a tool.

29 For construetions other than those of class lll, handles, levers and knobs which
d or actuated.shall not become live in the event of an insulation fault.

If fhese handles, levers or knobs are of metal, and if their shafts or fixings are likely

beq
by

ome.five in the event of a basic insulation fault, they shall either be adequately cove
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mpliance is checked by the tests specified for double insulation or reinforced insulation.

for

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

aft
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nsulation.

insulating material, or their accessible parts shall be separated from their shafts or fixiv||gs

For transportable tools and lawn and garden machinery of class I, this requirement does
not apply to handles, levers and knobs, other than those of electrical components, if they are
reliably connected to an earthing terminal or earthing contact or separated from live parts by
earthed metal.

Compliance of the insulating covering or material is checked by inspection, and by the electric
strength test in Clause D.2 with 1 250 V applied.

21.30 For all tools that are likely to cut into concealed wiring or their own cord, handles and
grasping surfaces, as specified in the instruction manual in accordance with 8.14.2 b) 6), shall
be formed of insulating material or, when of metal, shall be either adequately covered by
insulating material or their accessible parts shall be separated by insulating barrier(s) from
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accessible metal parts that may become live by the output shaft. These insulating barriers are
not to be regarded as basic insulation, supplementary insulation or reinforced insulation.

If a stick type auxiliary handle is provided with such tool, it shall be insulated and be provided
with 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.

Co

21

mpliance is checked by inspection and by the tests of 20.5.

131 For class |l tools, capacitors shall not be connected to accessible metalyparts, 4

nd

thjir casings, if of metal, shall be separated from accessible metal parts by supplementary
ingulation.
This requirement does not apply to capacitors complying with the requirements for protectjve

im

pedance specified in 9.2 and 21.34.

the

Compliance is checked by inspection and by the tests specified for supplementary
ingulation.

2132 Capacitors shall not be connected between the contacts of a thermal cut-out.
Compliance is checked by inspection.

21J33 Lamp holders shall be used only for the connection of lamps.

Compliance is checked by inspection.

2134 Protective impedance shall~Consist of at least two separate components,
impedance of which is unlikely to change significantly during the lifetime of the tool. If any d

of
exd

Re
IE(

A 9

he components is short-circuited or open-circuited, the values specified in 9.2 shall not
eeded.

Sistors complying with*14.1 a) of IEC 60065:2011 and capacitors complying with 14.2
60065:2011 areconsidered to comply with this requirement.

ingle capaecitor with a rated voltage of at least that of the rated voltage of the tool t

fulfiils subclass=Y1 of IEC 60384-14 may be employed instead of two separate components.

Co

mpliance is checked by inspection and by measurement.

ne
be

of

hat

21.
Thi

22

22.

35 Dust collection

s subclause of IEC 62841-1:2014 is not applicable.

Internal wiring

1 Wireways shall be smooth and free from sharp edges.

Wires shall be protected so that they do not come into contact with burrs, cooling fins, etc.,
which may cause damage to the insulation of conductors.
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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 shall be effectively prevented from coming into contact with moving parts.
Compliance 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 specifiedin 281,
Compliance is checked by inspection and by the tests of 28.1.

WhHhen sleeving is used as supplementary insulation on internal wiring, it shall-be/retained in
pogition 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.

2213 Conductors identified by the colour combination green cori.green/yellow shall not|be
comnnected to terminals other than earthing terminals.

Compliance is checked by inspection.

2214 Aluminium wires shall not be used for internal wiring. Windings of a motor are pot
considered as internal wiring.

Copnections to aluminium windings shall consider the effects of possible corrosion betwegen
aluminium and other metals and comply with the requirements of 26.4.

Compliance is checked by inspection.

22)5 Stranded conductors shall not be consolidated by lead-tin soldering where they are
subjected to contact pressure;“unless the clamping means is so designed that there is no flisk
of bad contact due to cold‘flow of the solder.

Copsolidation 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.

Compliance is checked by inspection.

22.6 Different parts of a tool that can move relative to each other

a) in normal use,
b) during adjustment operations,

or
c) during 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.
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This requirement does not apply to movements of parts with small amplitudes caused by

vib

ration.

NOTE Examples of an adequate insulating lining are flexible cords complying with IEC 60227 or IEC 60245.

Co

mpliance 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.

With no power applied, the movable part is moved backwards and forwards, so that the

cof

be

ng a minimum of 6 per minute. 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.

Aft]

ductor is flexed through the largest angle allowed by the construction, the rate of flexing

er the test, the tool shall withstand the electric strength test of'Arinex D between live payrts

ang accessible parts and live parts shall not have become-accessible, as specified| in
Clguse 9.

23

23]

Components

1 Components referenced in this standard\shall comply with the safety requireme

specified in the referenced IEC standards, as far as they reasonably apply.

Ba

teries are not regarded as components; but as part of the tool. They shall comply with

applicable requirements as specified in~Annexes K and L.

If Jomponents are marked with their operating characteristics, the conditions under which tmey

ardg used in the tool shall be innaccordance with these markings, unless a specific exceptio

mal

Co

de.

mpliance with the<EC standard for the relevant component does not necessarily ens

compliance with the réquirements of this standard.

Un
pa

Un
sta
23.

23.

Co

23.

rts of components and accessible parts of the tool.

hdard for the number of cycles specified, they are tested in accordance with 23.1.1

nts

the

1S

lire

ess otherwise specified, the requirements of Clause 28 of this standard apply between ljve

ess\components have been previously tested and found to comply with the relevant IEC

to

1.11.

1.1 Capacitors in auxiliary windings of motors shall be marked with their rated voltage
and their rated capacitance.

mpliance is checked by inspection.

1.2 Capacitors for radio interference suppression shall comply with [IEC 60384-14.

Compliance is checked by inspection.
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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
complying with the current edition of Standard Sheet 7004-22 of IEC 60061-1.

Compliance is checked by inspection.

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 IEC 61558-2-16.

Compliance is checked by inspection.

Incorporated transformers shall comply with IEC 61558-2-4 or IEC 61558-2-6) 'except [for
majrking requirements.

Conpliance is checked by the relevant tests of IEC 61558-2-4 or IEC 61558-2-6. These telsts
shall be performed in the tool.

2311.5 Appliance couplers shall either comply with IEC 60320) or the manufacturer shall
inform the user in the instructions for use to connect the tool onlyby means of the appropripte
connector specified by the manufacturer.

Compliance is checked by inspection.

2311.6 Automatic temperature controls containing electromechanical contacts that cyclq in
nofmal use, shall have suitable endurance for their intended application.

Compliance is checked by evaluating the  endurance of a cycling control according| to
Clguse 17 of IEC 60730-1:2010 under.the conditions occurring in the tool. The numben of
cygdles to be used is:

— |for a thermostat, 10 000 cyclés of operation;

— |for a temperature limiter 1000 cycles of operation;

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

— |for a voltage-maintained non self-resetting thermal cut-out, 1 000 cycles of operation
— |for other non self-resetting thermal cut-outs, 30 cycles of operation.

Aufomatic conftrols which comply with the requirements of IEC 60730-1:2010, and which are
used in aceOrdance with their marking, are considered to meet the requirements of this

stapdard_(the term "marking" includes documentation and declaration as specified in Clause 7
of [EC 60730-1:2010).

The tests of Clause 17 of [EC 60/30-1:2070 are not carried out on automatic controls which
operate during Clause 12, if the tool meets the requirements of this standard when they are
short-circuited.

A specific exception with regard to the testing of thermostats and temperature limiters is
made in Note b) of Table 1 of Clause 12.

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

If the component is marked and used in accordance with its marking, it is tested in
accordance with its marking, the number of samples being that required by the relevant
standard.
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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.

2311.9 For capacitors connected in series with a motor winding, the voltage across fhe
capacitor shall not exceed 1,1 times the rated voltage of the capacitor, when thé,tool is
ope¢rated 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.

Conpliance 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.

Swiitches which have not been separately tested and found to comply with IEC 61058-1:2008
or flo not meet the requirements of 23.1.10.1, are testéd 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:

— [for a voltage not less than the rated voltage of the tool;
— |for a current not less than the rated current of the tool;
— |for a.c., if the tool is rated for a.c.;
— [for d.c., if the tool is rated*for d.c.

Elgctronic power switches shall, as a minimum, be classified for Continuous Duty| in
acgordance with IEC61058-1:2008.

Power switches 'shall further be classified with respect to load:

— |switches_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 encounter this load in normal use;

— Switches for magnetically driven tools and magnetically driven lawn and garden
machinery: for inductive load in accordance with 7.1.2.8 of IEC 61058-1:2008, if the
switch would encounter this load in normal use;

— alternatively, switches may be regarded as switches for a declared specific load in
accordance with 7.1.2.5 of IEC 61058-1:2008 and may be classified based upon the load
conditions encountered in the tool in 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;


https://iecnorm.com/api/?name=75ccff6c9b4cf25d600cfd4979d6403f

IEC 62841-2-16:2024 EXV © |[EC 2024 - 81—

— 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;

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

e 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

e provide a motor direction reversing function; or
e are switches for 20 mA load as classified in 7.1.2.6 of IEC 61058-1:2008
are not required to possess any particular endurance characteristic.

NOTE 2 Motor reversing endurance is tested in 18.7.

Conpliance is checked by inspection of the markings on the switch and by the documentatjon
and certificate provided with the switch.

23/1.10.2 The endurance properties of switches shall,b& adequate.

Compliance is checked by submitting three samples of the switch to the accelerated cycle
endlurance test of 17.2.4.4 of IEC 61058-1:2008)’but with load conditions as specified in either
23]1.10.2.1 or 23.1.10.2.2 and with the number of operating cycles as specified below.

Power switches for hand-held tools are tested for 50 000 operating cycles. Power switches
for|transportable tools and lawn and garden machinery are tested for 10 000 operatjng
cydles.

If @ power switch is comptised of mechanical contacts in series with electronic circuftry
containing one or more semiconductor switching devices (SSD) as defined | in
IEC 61058-1:2008 where -the circuitry provides a protective function by reducing the current
dufing switch operation; then:

— |on three additional samples, the electronic circuitry shall be bypassed and the ftest
repeated for:at least 1 000 operating cycles; or

— |the protective function shall be considered to be a safety critical function and comply
with-the greater of the performance levels for power switches in 18.8.

Swjtehés other than power switches, such as speed selector switches, which are likely to|be
switched while energized, are tested as described above, but for 1 000 operating cycles only
for the load conditions encountered 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 2 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 as classified to 7.1.2.8 of IEC 61058-1:2008. They are tested with
6 times I-1 making current and a power factor 0,6 + 0,05, and with |-l breaking current ang a
power factor 0,6 + 0,05, the I-I current being the rated current of the tool.

Swiitches other than power switches, but which would encounter the same load conditions|as
poWwer switches in normal use, shall be tested with the corresponding load conditions aboye.

2311.10.2.2 For switches tested utilizing the motor or magnetic load encountered in the tgol,
the switch is tested at rated voltage for the required number_of.operating cycles, each cycle
composed as follows:

1) | With the tool at rest, the switch is closed without anymechanical load applied to the toq|.
2) | The switch is opened with the tool loaded to rated<«current or rated input.

The operating cycles shall be conducted as.quickly as possible but need not meet fhe
requirements of 17.2.3.4.1 of IEC 61058-1:2008.

23]1.10.3 The breaking capacity of power switches of motor-operated tools and lawn gnd
garden machinery shall be adequate,

Compliance is checked by the locked-rotor test (TC9) of 17.2.4.9 of IEC 61058-1:2008 with a
cunrent of 6 ~ I-M. Alternativelyj.the test is performed with the switch incorporated in the fool
with the motor locked, each.*on” period being not more than 0,5 s, and each “off” period bejng
nof less than 10 s.

After this test the power switch shall have no electrical or mechanical failure. If the switch
opgrates properly(inthe “on” and “off” positions at the end of the test, it is considered to have
no|mechanical.or.electrical failures.

2311.11 Eleetronic power switches, without series mechanical contact separation (air gdgp),
arq allowed, provided the requirements of 18.6 and 18.8 are met.

NOTEEfectronic 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 This subclause of IEC 62841-1:2014 is not applicable.

23.4 Plugs and socket-outlets for extra-low voltage circuits, and those used as terminal
devices for heating elements, shall not be interchangeable with mains plugs and socket-
outlets listed in IEC 60884, IEC/TR 60083 or IEC 60906-1 or with connectors and appliance
inlets complying with the standard sheets of IEC 60320-1.

Compliance is checked by inspection.

23

5 Motors connected to the supply mains, and having basic insulation which is inadequ

te

for
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the rated voltage of the tool, shall comply with the requirements of Annex B.

mpliance is checked by the tests of Annex B.

Supply connection and external flexible cords

1 Tools shall be provided with one of the following means of conngction to the supply:

a supply cord with a minimum length of 1,8 m and with a plug;

a supply cord with a minimum length of 1,8 m and withoub a plug, the information
connection shall be given in the instructions in accordange with 8.14.2 a);

an appliance inlet having at least the same degree of protection against moisture
required for the tool;

a supply cord with a length between 0,2 m dand"' 0,5 m and fitted with a plug or ot
connector having at least the same degree of\protection against moisture as required
the tool.

gs, connectors and inlets shall be suitablé’for the ratings of the tool.
mpliance is checked by inspection and by measurement.

p cord is measured from where it exits the tool to where it enters the plug, if one
vided, or to the end of the cord, if there is no plug.

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
IEC 62841-4.

pply cords with type X attachment shall be specially prepared cords only available fr

for

as

her
for

is

or

the

manufacturer aor his service ;\gpnt A anpr‘ially prpparpd card may alsao include a par

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
ordinary polyvinyl chloride sheathed flexible cord (code designation 60227 IEC 53).
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Polyvinyl chloride insulated flexible cords shall not be used for tools having external metal
parts, the temperature rise of which exceeds 75 K during the test of Clause 12.
NOTE 1 In the 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,
NFPA 70,

Attachment plugs and cords shall be equal to or greater than the rating of the tool.

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

Attdchment plugs and cords shall be equal to or greater than the rating of the tool.

Compliance is checked by inspection and by measurement.

24)5 Supply cords shall have a nominal cross-sectional area not less than,those showr] in
Table 8.

Table 8 — Minimum cross-sectional area and AWG sizes of supply cords

Rated current of the tool Nominal cross-sectional area AWG size ®

A mm?

up to and including 6 0,75

Oyer 6 up to and including 10 1 18

Oyer 10 up to and including 12 17

Oyer 12 up to and including 13 (%) 16

Oyer 13 up to and including 16

Oyer 16 up to and including 18 "

Oyer 18 up to and including 25 29 12

o

AWG stands for American Wire Gaugeas defined in ASTM B 258-02

Compliance is checked by inspection of the markings on the supply cord.

=

2416 For class | toaols, the supply cord shall be provided with a green or green/yellow cqre;
it shall be connected-to the internal earthing terminal of the tool, and to the earthing contact of
theg plug.

Compliance is checked by inspection.

247 {Conductors of supply cords shall not be consolidated by lead-tin soldering where tTey
are j i i i islno

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 all types of attachment, moulding together the supply cord to the enclosure or part
of it shall not affect the insulation of the cord.

Compliance is checked by inspection.
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24.9 Tools provided with a supply cord shall be constructed so that the supply cord is
protected against damage where it enters the tool.

This shall be achieved by either:

Co

24

Co

24

in
fle

Co

b)

a flexible cord guard; or
a cord inlet; or

a bushing.

mpliance is checked by inspection

10 Cord inlets and bushings shall:

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

mpliance is checked by inspection and by manual test.

ing where it enters the tool.

mpliance is checked by the following tests a) and b),

The part of the tool fitted with the supply<cofd and its entry system is fixed in
oscillating member of an apparatus similar to.that shown in Figure 2. The distance X,

enters the tool, is adjusted so that when<the oscillating member moves over its full ran
the cord and load make the minimum lateral movement.

A weight, having the mass of the 0ol as specified in 5.17, but not less than 2 kg or m
than 6 kg, is attached to the supply cord.

The oscillating member is moved backwards and forwards through an angle of 90° (45°
either side of the vertical)," the number of flexings being 20 000 and the rate of flex|
60 per min. A flexing is" one movement, either backwards or forwards. After 10 (
flexings, the samplg is turned through 90° about the centre line of the supply cord en
and the final 10 000.flexings are conducted.

For tools provided with a cord guard, the cord anchorage and the terminal screws
loosened, without removing the conductors of the supply cord. However, if the cord gu
is clamped.under the cord anchorage, the cord anchorage is not loosened.

The tool-s then lifted by the cord guard, without jerks, over a distance of approximal
500'mm in approximately 1 s, and replaced on a support. The operation is made 10 timg

11 Tools, other than transportable tools, provided with a supply cord that is flexed wrrile
bperation shall be constructed so that the supply cord/is protected against excess|

ve

the
as

shown in Figure 2, between the axis of oseillation and the point where the supply cord

ge)
bre

on
ing
00
try

are
ard

ely
s.

During this test, the cord guard shall not slip out of its location.

After the tests a) and b), if applicable, the following results shall not have occurred:

disconnection of any conductor from its terminal;

a breakage of more than 10 % of the strands of any conductor.

NOTE Conductors include earthing conductors.

24.12 Supply cords of tools, other than transportable tools, that are flexed while in
operation shall be protected against excessive bending at the inlet opening of the tool.

The cord guard, if any, shall be fixed in a reliable manner, and shall be of such a design that
they project outside the tool for a distance beyond the inlet opening of at least five times the
overall diameter of the cable or cord delivered with the tool.
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Compliance is checked by inspection, by measurement and by the following test.

The tool is fitted with a supply cord that extends approximately 100 mm from the end of the
supply cord entry or the cord guard, if any.

The tool is so held that the axis of the supply cord entry or cord guard, if any, where the cord
leaves it, projects upwards at an angle 45° to the horizontal when the supply cord is free
from stress.

A 2 i iSs the
extEma/ diameter of the supply cord supplied with the tool in mm.

Immediately after the mass has been attached, the radius of the curvature of the supply cord
shall not be less than 1,5 Dc anywhere along the length of the supply cord.

24113 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
insplation of the conductors from abrasion.

It ghall not be possible to push the cord into the tool to suchfan” extent that the cord,| or
int¢rnal parts of the tool, could be damaged.

Compliance is checked by inspection, by manual test, and by the following test.

A nark is made on the cord while it is subjected te" the pull force shown in Table 9, af a
disfance of approximately 20 mm from the cord anchorage or other suitable point.

The cord is then pulled, without jerking, for, s in the most unfavourable direction with the
fortce specified. The test is carried out 25.times.

Theé 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@nd-including 1 30 0,1
Ower™ up to and including 4 60 0,25
QOver 4 100 0,35

During’the tests, the cord shall not be damaged and shall show no appreciable strain at fhe
terminals. The pull force is reapplied and the cord shall not be longitudinally displaced by
more than 2 mm.

24.14 Cord anchorages shall either be so arranged that they are only accessible with the aid
of a tool, or be so designed that the cord can only be fitted with the aid of a tool.

Compliance is checked by inspection.

24.15 Cord anchorages shall be so designed or located that:

— the cord cannot touch the clamping screws of the cord anchorage, if these screws are
accessible, unless they are separated from accessible metal parts by supplementary
insulation;
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the cord is not clamped by a metal screw which bears directly on the cord,;
glands are not used as cord anchorages;

for class | tools, if an insulation fault on the cord could make accessible metal parts live,
they are of insulating material or are provided with an insulating lining complying with the

requirements for basic insulation. The sheath of the cord is considered adequate for t
purpose;

his

for class Il tools, they are of insulating material or are insulated from accessible metal
parts by insulation complying with the requirements for supplementary insulation. The

sheath of the cord alone is not considered to fulfil this requirement.
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mpliance is checked by inspection.

16 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 torbe’ obtained,;
screws, if any, which have to be operated when replacing the cord, do-not serve to fix 3
other component, unless, when omitted or incorrectly mounted,- they render the #{
cannot be removed without the aid of a tool during the replacement of the cord;

in the case of labyrinths, these labyrinths cannot be bypassed in such a way that the t
of 24.13 is not withstood,;

at least one part of the cord anchorage is securely fixed to the tool or to a functional p

prepared cord.

mpliance is checked by inspection, and by the test of 24.13 under the following condition

b conductors are introduced into the terminals, the terminal screws, if any, being tighter
[ sufficiently to prevent the conductors from easily changing their position. The c
thorage is used in the normal way, the clamping screws, if any, being tightened wit
que equal to two-thirds of that specified in 27.1.

ews of insulating material-bearing directly on the cord are fastened with two-thirds of
yue specified in column. of Table 11; the length of the slot in the screw head being tah
the nominal diameter of the screw.

17 For type Xlattachment, production methods such as tying the cord into a knot, or ty,
ends with string, are not allowed.

mpliance-is checked by inspection.

any
ool

inoperative or clearly incomplete, or unless the parts intendédyto be fastened by them

st

art

of the tool such as the switch, terminal block op-the like, unless it is part of the specially

ed
brd
N a

the
en

ng

X

24

18The space for the supply cord provided inside, or as a part of the tool for typg

attachment shall be so designed:

as to permit checking, before fitting the cover, if any, that the conductors are correctly

connected and positioned;

that covers, if any, can be fitted without risk of damage to the supply conductors or their

insulation;
that the uninsulated end of the conductor, should it become free from a terminal, can

not

come into contact with accessible parts, unless the cord is provided with terminations

that are unlikely to slip free of the conductor.

Compliance is checked by inspection and, for type X attachment, by the following additional

tes

t


https://iecnorm.com/api/?name=75ccff6c9b4cf25d600cfd4979d6403f

- 88 — IEC 62841-2-16:2024 EXV © |[EC 2024

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

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

24119 Appliance inlets shall:

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

— |be so placed that the connector can be inserted without difficulty;

— |be so placed that, after insertion of the connector, the tool is not ‘supported by fhe
connector when in any position of normal use on a horizontal flat surface.

Compliance is checked by inspection and, with regard to the firstirequirement, by meang of
thel test probe B of IEC 61032:1997, for tool inlets other (than those standardized| in
IEQ 60320.

Tools provided with appliance inlets complying with IEC.60320 are considered to comply with
the first requirement.

-

24120 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 the
maximum current carried by the conductor during the test of Clause 12;

— |[the 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 rdted
curfent of the tool.

Compliance is checked\by inspection and by measurement.

24121 Interconnection cords shall not be detachable without the aid of a tool if compliafnce
with this standard is impaired when they are disconnected.

Complianee is checked by inspection.

25 —Termimats forextermalconductors

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.

Compliance is checked by inspection and by manual test.

For tools with type X attachment, soldered connections may be used for the connection of
external conductors, provided that the conductor is so positioned or fixed that reliance is not
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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
pafgts—canmmot—be reduced—totessthanm—56—%—of the—vatues—specifred—m—28-t—shoutd—the
conductor become free at the soldered or welded joint, or slip out of the crimped connection.

It i$ not to be expected that two independent fixings will become loose at the sameg time.

Cophductors 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 ™ooking in" befpre
soldering is, in general, considered to be a suitable means for maintaining’the conductors df a
poyer supply cord other than a tinsel cord in position, provided therhole 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 terminfals
intgnded for external conductors.

Copductors 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 fhe
conductor.

Compliance is checked by inspection and.by measurement.
2512 Terminals for supply cords shall be suitable for their purpose.
Compliance is checked by inspection and by applying a pull of 5 N to the connection.

After the test, the connections shall show no damage which could impair compliance with this
standard.

2513 For tools with type X attachment, terminals shall be so fixed that, when the clampjng
mejans is tightened or loosened, the terminal does not work loose, internal wiring is pot
subjected tostress, and creepage distances and clearances are not reduced below the
values spegified in 28.1.

Conpliance is checked by inspection, and by the test of 9.6 of IEC 60999-1:1999, the torque
applfed belng, frowever, equal to tWo-tird3s of the torque Speciffed i Tabie 4 of that Stamdard.

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

The requirement for fixation of terminals does not preclude the provision of supply terminals
on switches, or similar device in a recess if, after connection of the supply cord, and after re-
positioning of the switch or similar device in its recess, it can be verified by inspection that
these components and the supply cord are, after reassembly of the tool, in the correct
position.


https://iecnorm.com/api/?name=75ccff6c9b4cf25d600cfd4979d6403f

- 90 - IEC 62841-2-16:2024 EXV © |[EC 2024

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

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

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

25)5 Terminals of the pillar type shall be so constructed and located that the end-o
conductor introduced into the hole is visible, or can pass beyond the threaded hale fo
distance at least equal to half the nominal diameter of the screw but at least 2,5 mm

0 Q

Compliance is checked by inspection and by measurement.

2516 For type X attachment, the terminals shall be clearly recognizableand accessible after
opéning the tool. All terminals shall be located behind one cover, or_dne part of the enclosufe.

Compliance is checked by inspection.

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 flisk
of pccidental connection between live parts and aecessible metal parts and, in the cas¢g 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 removéd from the end of a flexible conductor having a nominhal
cragss-sectional area as specified in-24.5.

Ong wire of the stranded conductor is left free, and the other wires are fully inserted into gnd
clamped in the terminal.

The free wire is bentwithout tearing the insulation back, in every possible direction, put
without making sharp/bends around barriers.

The free wire of a conductor connected to a live terminal shall not touch any metal part whlich
is gccessible) or is connected to an accessible metal part or, for class Il tools, any metal part
which isSseparated from accessible parts by supplementary insulation only. The free wire
of @& conductor connected to an earthing terminal shall not touch any live part.

26 Provision for earthing

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

The printed conductors of printed circuit boards shall not be used to provide continuity of the
protective earthing circuit.

Earthing terminals and earthing contacts shall not be electrically connected to the neutral
terminal.
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Class Il tools and class lll tools shall have no provision for earthing.

If accessible metal parts are screened from live parts by metal parts which are connected to
the earthing terminal or termination, or to the earthing contact, they are not, for the purpose of
this requirement, regarded as likely to become live in the event of an insulation fault.

Rotating motor components that have metal-to-metal bearing surfaces shall be considered to

be

electrically bonded to each other through the bearing surfaces for earthing purposes.

It.

ttal parts behind a decorative cover which does not withstand the test of Clatse 20

considered to be accessible parts.

Co

26

mpliance is checked by inspection.

2 The clamping means of earthing terminals shall be adequately locked agai

acgidental loosening, and it shall not be possible to loosen them without the aid of a tg

by
on

Are

nst
ol.

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.
For specifically prepared cords, terminals complying with)[EC 61210 and the specificationg in
Table 10 are considered to comply with the requireménts 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
sectional area mm thickness material
mm? mm
0,75t0 1,0 18 2.8 0.5 Brass or steel
1,5 16 2.8 0.8 Brass or steel
1,5 16 2.8 0.5 Brass
2,5 14 6.35 0.8 Brass or steel
Compliance is checked by inspection, by measurement, by manual test and, for screwl¢ss
terininals, byythe tests specified in IEC 60998-2-2.
263 /If-detachable parts have an earth connection, this connection shall be made before fhe
currenf-carrying connections are established when placing the part in position, and the

current-carrying connections shall be separated before the earth connection is broken when
removing the part.

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

Co

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

Pa

rts which may transmit current in the event of an insulation fault, other than parts of a metal

frame or enclosure, shall be of coated or uncoated metal having adequate resistance to
corrosion. If such parts are of steel, they shall be provided at the essential areas with an

ele

ctroplated coating having a thickness of at least 5 um.

Parts of coated or uncoated metal, which are only intended to provide or to transmit contact

prgssure, shall be adequately protected against rusting.

If t

ne body of the earthing terminal is a part of a frame or enclosure of aluminium or_aluminium

allgy, precautions shall be taken to avoid the risk of corrosion resulting from contact betwegen

copper and aluminium or its alloys.

Pa
lea
chn
sug
pro

Th
su(

ts of copper alloys containing at least 58 % copper for parts that are woerked cold, and at
st 50 % copper for other parts, and parts of stainless steel containing at least 13 %
ome, are considered to be sufficiently resistant to corrosion. Parts.subjected to a treatmpnt
h as chromate conversion coating are in general not considered to be adequately
tected against corrosion, but they may be used to provide or te, tfansmit contact pressure.

b essential areas of steel parts are, in particular, those fransmitting current. In evaluatjng
h areas, the thickness of the coating in relation to the shape of the part has to be taken

int¢ account. In case of doubt, the thickness of thé& coating is measured as described in

1S(

Co
15)

26.
paf

Co

Ad
eq|

D 2178 or in ISO 1463.

mpliance is checked by inspection, by measturement, by manual test, and by the tes{ of
1.

5 The connection between the earthing terminal or earthing contact, and earthed metal
ts shall be of low resistance.

mpliance is checked by the-following test.

urrent derived from a .source having a no-load voltage not exceeding 12 V (a.c. or d.c.) and
hal to 1,5 times rated current of the tool, or 25 A, whichever is the greater, is passed

belween the earthingyterminal or earthing contact, and each of the accessible metal partg in

tur

Th
inle
cun

1.

b voltage-drop between the earthing terminal of the tool or the earthing contact of the fool
t, and\the accessible metal part is measured, and the resistance calculated from fhe
rent’and this voltage drop.

In no case shall the resistance exceed 0,7 (2.

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

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

Care is taken that the contact resistance between the tip of the measuring probe and the

me

tal part under test does not influence the test results.
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27 Screws and connections

27.1 Fixings, and electrical connections, the failure of which may impair compliance with this
standard, and connections providing earthing continuity shall withstand mechanical stresses
occurring.

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

Su,"WMMMJWMM%' i i i i m;
they shall not be used for any electrical connection or connections providing earthjng

continuity.
Screws transmitting electrical contact pressure shall screw into metal.

Screws shall not be of insulating material if their replacement by a metal ,s€rew could impair
supplementary insulation or reinforced insulation.

Screws which may be removed when replacing a supply cord haying a type X attachment,
or |when undertaking user maintenance, shall not be of-‘insulating material if their
reglacement 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;

— |used for connections providing earthing ¢ontinuity;

— |likely to be tightened

e during user maintenance;

e when replacing a supply cord having a type X attachment;

e during installation/assembly in accordance with the information required in 8.14.2 a)
The screws or nuts are tightened and loosened without jerking:

— |10 times for screws in engagement with a thread of insulating material;

— |5 times for nuts and other screws.

Screws in engagement with a thread of insulating material are completely removed gnd
reipserted 'each time.

S JEind 24 B jo nilnnnd in tho fnrpminal I+ ic rnnnaoitinnnd hofarn Aaen
peethied-in24-6-is-placed-intheterminal—tisrepositioned-before—eacl

WHenh test/ng terminal screws and nuts, a conductor of the nominal cro
h h

£
T

Ss- sectional alea

o P
teHHH G-

g
The test is carried out by means of a suitable test screwdriver, spanner or key and by

applying a torque as shown in Table 11. The shape of the blade of the test screwdriver is to fit
the head of the screw to be tested. The appropriate column being:

Column | is applicable for metal screws without heads if the screw does not protrude from the
hole when tightened.

Column Il is applicable

— for other metal screws and for nuts;
— for screws of insulating material
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e having a hexagonal head with the dimension across flats exceeding the overall thread

diameter, or

e with a cylindrical head and a socket for a key, the socket having a cross-corner

dimension exceeding the overall thread diameter, or

e 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.

Dufing—the—test—ro—damage—impairing—the—furtheruse—of-the—fixing—or—efectrical-conneectons
shall occur.
Table 11 — Torque for testing screws and nuts
Torque
Nominal diameter of screw Nm
mm
| ] [}
Ug to and including 2,8 0,2 0,4 0,4
Oyer 2,8 up to and including 3,0 0,25 0,5 0,5
Oyer 3,0 up to and including 3,2 0,3 0,6 0,5
Oyer 3,2 up to and including 3,6 0,4 0,8 0,6
Oyer 3,6 up to and including 4,1 0,7 1,2 0,6
Oyer 4,1 up to and including 4,7 0/8 1,8 0,9
Oyer 4,7 up to and including 5,3 0,8 2,0 1,0
Oyer 5,3 - 2,5 1,25
27J)2 Electrical connections shall be so«designed that contact pressure is not transmitfed
through insulating material which is liable to shrink or to distort, unless there is sufficient
rediliency in the metallic parts to compensate for any possible shrinkage or distortion of the

ins

Co

27
car
pra

Th
car
shg
for

ulating material. Ceramic material'is not liable to shrink or to distort.
mpliance is checked by inspection.

3 Space-threadedt(sheet metal) screws shall not be used for the connection of currg
rying parts, unlessvthey clamp these parts directly in contact with each other, and
vided with a suitable means of locking.

ead-cutting=(self-tapping) screws shall not be used for the electrical connection of curre
rying parts, unless they generate a full-form standard machine screw thread. Such scrg

med by a swageing action.

Il net,"however, be used if they are likely to be operated by the user, unless the threaqd i

nt-
are

nt-
ws

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

SCr

ews are used for each connection.

Compliance is checked by inspection.

27.4 Screws, which make a mechanical connection between different parts of the tool, shall

be

secured against loosening, if they also make electrical connections.

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

Compliance is checked by inspection and by manual test.

4%
5
—

27)5 Screwless connectors, not intended for disconnection in normal use, Shall prev
disponnection in normal use.

Compliance is checked by the following test.

Cohnectors that terminate a wire shall withstand a pull of 5 N applied through the wire in fhe
opposite direction from the force used to apply the connector. Neither the connector nor fhe
wire shall become disconnected. In the case where the direction of the application is not in
ling with the exit direction of the wire, then the force shall be applied in both directions, ong at
a time.

Cohnectors investigated to their relevant IEC_~standards (IEC 61210, |IEC 60998-2-1,
IECG 60998-2-2, IEC 60999-1:1999, IEC 61984) fof)retention, are considered to have met fthe
requirements of 27.5.

27)5.1 Conductors shall be secured by.moéfe than one means or shall not impair safety in
thel event of detachment.

Compliance is checked by inspection and, if applicable, by the following test.

If there is only one means ofsecuring, the conductors are detached from their connector gne
at @ time and subjected tocthe following.

The detached conddctor 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 conductors 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 Creepage distances and clearances shall not be less than the values in millimetres
shown in Table 12. The values specified in Table 12 do not apply to cross-over points of
motor windings.

The values in Table 12 are equal to or larger than the values required by IEC 60664-1, when

— an overvoltage category lII;
— a material group llI;

— a pollution degree 1 for parts protected against deposition of dirt and for lacquered or
enamelled windings;

— a pollution degree 3 for other parts;
— inhomogeneous electric field;
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transient overvoltages originating in the equipment not exceeding 4 000 V

are applied.

Protection against deposition of dirt may be achieved through the use of

encapsulation with a minimum thickness of 0,5 mm; or
protective coatings that prevent the combined deposition of fine particles and moisture

on

surfaces between conductors. Requirements for these types of protective coatings are

described in IEC 60664-3; or

NO

cof
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val
cas

Co

Fo
cof

Fo
de
the

Mo

heads are assumed to be tightened inithe most unfavourable position.

Th
scH
50

enclosures that prevent the ingress of dust by means of filters or seals, provided that
dust is generated within the enclosure itself.

[E 1 An example of encapsulation is potting.

h resonance voltage occurs between the point where a winding and a) capacitor

nected together, and metal parts which are separated from live parts bycbasic insulat
y, the creepage distance and clearance shall not be less than the values specified for
ue of the voltage imposed by the resonance, these values being increased by 4 mm in
e of reinforced insulation.

mpliance is checked by measurement.

" tools provided with an appliance inlet, the measuremerits are made with an appropri
nector inserted. For other tools, they are made on thétool as delivered.

[ fools provided with belts, the measurements.are made with the belts in place, and
ices intended for varying the belt tension adjusted to the most unfavourable position wit
ir range of adjustment, and also with the bélts removed.

vable parts are placed in the most unfavourable position; nuts and screws with non-circd
b clearances between terminals and accessible metal parts are also measured with

ews or nuts unscrewed as-far as possible, but the clearances shall then be not less tf
% of the value shown inm Table 12.

no

on
the
the

ate

the
hin

lar

the
an



https://iecnorm.com/api/?name=75ccff6c9b4cf25d600cfd4979d6403f

—-97 -

IEC 62841-2-16:2024 EXV © |IEC 2024

08 2091 08 08 0‘s 0‘s - - MIp jo uoiisodap
jsuiebe pajoajoud jou syped aAll Jayjo 1oy —
09 2001 09 09 0°‘s 0°‘s - - MIp jo uoiyisodap jsulebe pajosjold Jo sBuipuim
pajjadieus 1o palanboe| aie syed aAl| 8y} jI —
:uoljejnsul pasiojuial
Jano $1ied [ejaw Jayjo pue syied aAl] usamlag
0‘e 508 0'c 0 0y Gl L V'C - - 11p Jo uonisodep jsuiebe pajosjosd Jou I —
0z 0z 0‘c 0z 0l 0l - - Hip
Jo uonispdap jsuiebe pajosjold 4l 4o , sBulpuim
pajjedieus 10 paianboe| aie syed aAl| 8y} jI —
:uolje|nsul siseq
Jano $)ied [ejaw Jayjo pue syied aAl] usamlag
0‘c 208 G'c q0°€ Gl q0C Gl 2 0C J1p jo uoyisodap jsuiebe psjosjold jou yi —
0z 0z 0‘c 0z 0l 0l 0l 0l MIp jo uoiisodap jsuiebe pajosjold
Jil10 sBuipuim pajjaweus 1o paianboe| jyI —
‘e [B13UB)Od JuBIBIp JO syed usamiag
aouejsip aouejlsip aouej}sip aouej}sip
aoueuead|) abedaain aoueuea|) abedaain aoueuea|) abedaain aoueuea|) abedaain
A08Y > A08C 5 saouejsiqg
pue A 08Z < abe}joA Bupjiojp | pue A.QEL-< abe}jon Bunjiop A 0€1 S abejjon Bupjiop S]00} |11 SSe|D
$]003} 1ay3j0

sanjowifjiw uj

suoisuswiqg



https://iecnorm.com/api/?name=75ccff6c9b4cf25d600cfd4979d6403f

IEC 62841-2-16:2024 EXV © |IEC 2024

— 08 —

jJoU ||BeYs Aay} Janamoy ‘A 00t
abedaald '500Z:¥-79909 O3

abedaaio ayj uiejqo o1 9|qIs

10BJUOD Ul |10} |e}ow pue Buipd
J8)4e ‘JI pue ‘uisal Buluspiey-

‘paynsnl ale seouelsip Jom
K|uo ale (uolne|nsul |euonouny

9y} 0} J0 ‘®YI| 9y} pue ‘uoljond

<A 082 5 PUE A 0EL < 9Be}IOA BUBjIOM, UWN(OD BY
s sabe}joA Buiyjdom 1oy Jo/pue Jamo| Jo || dnoib |eldietu Jo aie sued uonensul ayl 4l L-$9909 DJ| Ylm aoud
YlM 90UBpIOdOE Ul 3] ||eys saoue}sip abedaalov'salousnbaiy Jaybily Jo4 "zHY g 03 dn salouanbaly Joy

‘sBulpuim pajjoweus 10 paianboy
bod jou sI }I a1aym saoe|d je Ajuo sbBulpuim Byt 1oA0D ‘uisal Buluspiey-jjos jo JohAe| ay} 1o ‘uoneubaidwi

IM 9y} JO S10}ONpuU0d 9y} usamiaq paifdde Buiaq abe}loA 1s9) 8y} ‘pOOISUIM SI g 9sne|D ul paljioads se 1S9
|os Jo JoAe| B ylIm patanod ale Asyl i 10 ‘pajeubaidwi usyy pue ade} yum paddeim aie Aayj jI uole|nsul a1

"1amo| Jo || dnoib |eusjew JoeIE sued uoe|nsul 8y I ‘L-#9909 D3| YHM SOUBPIODDE Ul SBN|BA 0} PAONPS

0| ‘@sn Jewuou Buunp pasiAlgdns sjonpoud ale | $8z9 D3| Jo 2doas ayj ul s}onpoud sy "piezey }00ys 911}09|4
) |enuajod jualayip jo sjred-aAll usamiaq sasuelsip abedaald “|-49909 D3| Aq paisabbns uey} Jemo| Apy

"SJ0BIUO0D BY] JO JUBWSAOW 8Y} YlIM SBLIEA ddURIRD|D Y] 819YM S8DIABP Yyons Jo siaquaw
iSu0o deB-0Jo1W JO SBYDJIMS ‘SBDIAP dAI309}04d ‘S|0JJUOD |[BWIBY) JO S}OBIUOD By} usamiag deb Jie ayy 0 A

h ul paiinbal sanjeA ay} ueyy Jamoj aq
ploooe ul paonpal aq Aew sasue}sip
llea aie sasue}sip abedaald asay|

| 10} paljioads aouelea|d JO ddUeR)SIP
pue Buiddeim ayj jeyy jualolnNs si 3

"uole|nsul 8y} Jo d0BLINS BY} YHMm
) yjBualys 214)09]8 Ue ‘| {| 4O 1S9} By}
Seq 9ABY 0} palapisuod ale sBulpuip

1 8q Aew saosue}sip abedaald asay|

b UJIM JOU ‘pJezey allj Y}IM pajeloosse
)61|S a1e saoue)sip abedaald asay]

Buihiies-jualind ayy usamiaq deb e
idde jou op paljioads sasueuea|d ay|

e

0'v 208 0'v o'y G'C G'C — - uonensui Aieyuswajddns
Ag pajelsedass sjied |ejow usamiag
aouejsip aouejsip aouejsip aouejsip
aoueuea|d abedaaun aoueuea|d abedaaun aoueuea|d abedaaun aoueuea|d abedaain

pue A 08Z < abejjoa mc_x._oi

A 08V S

A 082 5
pue A 0S} < abe}joA Buijiop

A 0€1 5 abejjon Bupjiom $]003 |11 Sse|D

saouejsig

$100} 13430



https://iecnorm.com/api/?name=75ccff6c9b4cf25d600cfd4979d6403f

IEC 62841-2-16:2024 EXV © |IEC 2024 - 99 -

Distances through slots or openings in external parts of insulating material are measured to
metal foil in contact with the accessible surface; the foil is pushed into corners and the like by
means of the test probe B of IEC 61032:1997, but it is not pressed into openings.

If necessary, a force is applied to any point on internal wiring and bare conductors, other than
those of heating elements, to any point on uninsulated metal capillary tubes of thermostats
and similar devices, and to the outside of metal enclosures, in an endeavour to reduce the
creepage distances and clearances while taking the measurements.

The force is applied by means of the test probe B of IEC 61032:1997, and has a value of:

— | 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.

Fof tools having parts with double insulation where there is no metal between bagic
ingulation 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.

Creepage distances and clearances within optocouplers are not measured if the individual
insulations are adequately sealed, and if air is excluded between individual layers of fhe
mafterial.

For parts of different potential, including condugctive patterns on printed circuit boards, excgept
for| external mains connection, creepage- distances and clearances smaller than the
minimum values specified

— |in Table 12; or

— |for conductive patterns on printed circuit boards as specified below
arg allowed, provided

— |the requirements of Clause 18 are met if these creepage distances and clearances are
short-circuited in turn; or

— |for electronic circuits, they comply with 18.6 and 18.8.

Fof conductive, patterns on printed circuit boards, except at their edges, the minimum
crgepage distances and clearances in Table 12 between parts of different potential may|be
requced, as-léng as the peak value of the voltage stress does not exceed:

— | 150" Viper mm with a minimum value of 0,2 mm, if protected against the deposition of dift;

— | M0V per mm with a minimum value of 0,5 mm, if not protected against the depositior] of
dirt.

When the limits mentioned above lead to higher values than those of Table 12, the values of
Table 12 apply.

NOTE 2 The above values are equal to or larger than the values required by IEC 60664-3.
28.2 Depending on the working voltage, the distance through insulation shall be as follows:

— For working voltages up to and including 130 V, the distance through insulation between
metal parts shall not be less than 1,0 mm, if they are separated by supplementary
insulation, and not be less than 1,5 mm, if they are separated by reinforced insulation.
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For working voltages over 130 V, the distance through insulation between metal parts
shall not be less than 1,0 mm, if they are separated by supplementary insulation, and

not be less than 2,0 mm, if they are separated by reinforced insulation.

For all working voltages, the distance through reinforced insulation used between

enamelled or lacquered windings and accessible metal shall not be less than 1,0 mm.

The required distance through insulation may be achieved through several thicknesses of
solid insulation layers that may have intervening air between the layers such that the sum of

the

Th

thicknesses of the solid insulation equals the required thickness.

s requirement does not apply, if either a) or b) is fulfilled

a)

Co

Fo
of

andl Clause 18, the optocoupler-being operated under the most onerous conditions wh

0C(

The insulation is applied in thin sheet form, other than mica or similar scaly material, 3
consists:

— for supplementary insulation, of at least two layers, provided that any) one of

layers withstands the electric strength test prescribed for supplementary-insulation;

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

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

nd

the

the
for

as

The supplementary insulation or the reinforced insulation is inaccessible and mejts

the following condition:

The insulation, after having been conditioned  for)'seven days (168 h) in an o
maintained at a temperature equal to 50 K greatér than the maximum temperature n
determined during the test of Clause 12 withstands an electric strength test as specifieg
Annex D, this test being made on the insulation both at the temperature occurring in
oven, and at approximately room temperatuce:

mpliance is checked by inspection and.by measurement.

 optocouplers, the conditioning proeedure is carried out at a temperature of 50 K in exc
he maximum temperature rise-measured on the optocoupler during the tests of Clause

ur during these tests.

en
ise

in
the

PSS
12
ich
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> 300 mm

IEC 0287/14

Key

A axis of oscillation

B oscillating frame

C counterweight

D sample

E adjustable carrier plate
F adjustable bracket

G load

Figure 2 — Flexing test apparatus
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S1
5 _ o0 4
L1 1 2
-
w 2 L3
3
L4
L2
ot M
IEC_0288/14
Key
1 shaft contact
2 commutator 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 Figure C.3 for the leakage current meter

Figure 3 — Overload test of a class llcarmature
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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 1 to 10 (see Figures A.1 to A.4).

Th

Th

bse cases do not differentiate between gaps and grooves, or between types of insulation

p following assumptions are made:

a groove may have parallel, converging, or diverging sides;

any groove having diverging sides, a minimum width exceeding 0,25'mm, a de

as an air gap across which no creepage path exists (case 8);

link of 1 mm width (0,25 mm for dirt-free situations), moved into the most unfavoura
position (case 3);

where the distance over the top of a groove is 1 mm (0,25 mm for dirt-free situations
more, no creepage distance exists across the air gap.(case 2);

other are measured when these parts are plated in their most unfavourable station
positions;

any air gap less than 1 mm wide (0,25 mm~for dirt-free situations) is ignored in compuf]
the total clearance.

pth

exceeding 1,5 mm, and a width at the bottom equal to or greater than 1 mm, is regarded

any corner including an angle less than 80° is assumed to be-bridged with an insulatjng

ble

or

creepage distances and clearances measured/between parts moving relative to each

ary

ing



https://iecnorm.com/api/?name=75ccff6c9b4cf25d600cfd4979d6403f

IEC 62841-2-16:2024 EXV © |IEC 2024 - 105 -

<1 mm
-

IEC 0289/14

Path under consideration includes a parallel or converging sided groove of any depth with a width less

Condition:
than 1T mm.
Rule: Creepage distance and clearance are measured directly across the groove as shown.
Case 1
>1 mm
R R R )
L
Rpteratetatele
»
e e o
L
L 3
Attty IEC, 0290/14
Cordition: Path under consideration includes a parallel sided groove: of any depth equal to or more than 1 |jmm
wide.
Rule: Clearance is the "line of sight" distance. CreepaQge path follows the contour of the groove.
Case 2
1 mm
AT
L
&5
IEC 0291/14
Condition: Path under/consideration includes a V-shaped groove with internal angle of less than 80° and with a
width.greater than 1 mm.
Rule: Clearance is the "line of sight" distance. Creepage path follows the contour of the groove but "short
gircuits" the bottom of the groove by 1 mm link (0,25 mm for dirt-free situations).
Case 3
Clearance ssmmmumnm Creepage distance

Figure A.1 — Clearance gap for parallel sided and V-shaped groove
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<)
4 )
,,,,,,, R atetetetete.
e e o e e ot
000’0’0’0;0;0’0’0’0’0’0’0’0’0’0’0;0;0;0;0;0;0;0'0"
00’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’00
P e B
e et a et a et

IEC 0292/14
Condition: Path under consideration includes a rib.
Rule= Clearance—is-the—shortestdirectpathoverthe—topof-the—rib—Creepage—path-fottows—the—eontourof the
rib.
Case 4
<1 mm <1 mm
h L L] an
IEC 0293/14
Corldition: Path under consideration includes an uncemented, joint with grooves less than 1 mm wide on either
side (0,25 mm for dirt-free situations).
Rulg: Creepage distance and clearance is the “line/of sight” distance shown.
Case 5
>1 mm >1 mm
|| -
| .
| .
| NN l. .I pAEEEN
IEC 0294/14
Corldition; ) 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 grooves.

Case 6

Clearance smmmmumnm Creepage distance

Figure A.2 — Clearance gap for rib and uncemented joint with groove
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>1 mm <1 mm
LI}
L
L
L
R
IEC 0295/14
Corldition: Path under consideration includes an uncemented joint with a groove on one side less than 1
wide and the groove on the other side equal to or more than 1 mm wide.
Rulg: Clearance and creepage path are as shown.
Case 7
>0,25 mm
IS
S
a
N
o
>1 mm
IEC 0296/14
Cordition: Path under consideration includes a diverging-sided groove equal to or greater than 1,5 mm d
and greater than 0,25 mm~wide at the narrowest part and equal to or greater than 1 mm at
bottom.
Rule: Clearance is the "line'of sight" distance. Creepage path follows the contour of the groove.
Cagde 3 also applies to the internal corners if they are less than 80°.
Case 8
Clearance ssunmmnn Creepage distance
Figure A.3 — Clearance gap for uncemented joint and diverging-sided groove

mm

eep
the
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b IEC 0297/44

Gap between head of screw and wall of recess too narrow to be taken into account.

Case 9

>1 mm

| H N

>1mm

b IEC 0298/14

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

Case 10

Clearance ssmmmmnm Creepage distance

Figure A.4 — Clearance gap between wall and screw
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Annex B
(normative)

Motors not isolated from the supply mains and having
basic insulation not designed for the rated voltage of the tool

B.1 Scope

B.1.1 This annex applies to motors having a working voltage not exceeding a peak valug of
424 V, not isolated from the supply mains, and having basic insulation not designed for fhe
ratpd voltage of the tool.

A

I|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
temperature rise of the windings.

B.12.5 The temperature rise of the body of the motor, where it is in contact with insulatjng
maiterial, shall not exceed the values shiown in Table 1 for the relevant insulating material.

B.18 Abnormal operation
B.18.1 The test of 18.3 is not made.
Togls are also subjected to the test of B.18.201.

B.18.201 The.fool is operated at rated voltage with each of the following fault conditions
(sele Figure Bé1):

— |shortscircuit of the terminals of the motor, including any capacitor incorporated in fhe
motoer circuit;

_ H H AP T Ly £ £ o
OPCTTCITeUart OT Ure—SuppPry 1O e 111otoT,

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

Only one fault condition is simulated at a time, the tests being made consecutively.

B.21 Construction

B.21.201 For class | tools incorporating a motor supplied by a rectifier circuit, the d.c.
circuit shall be insulated from accessible parts of the tool by double insulation or
reinforced insulation.
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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.

Parallel circuit Series circuit

A P A
| |
szlz | CpT |
— 4 — 4
IEC 0299/14 IEC 0300/14
Key
— original connection
-— short circuit
= open circuit
A short circuit of the terminals of the motor
B short circuit of the terminals of the rectifier
C open circuit of the supply to the motor
D open circuit of the shunt resistor

Figure B:1 — Simulation of fault conditions
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Annex C
(normative)

Leakage current

C.1 General

Fog

is i

Th

b leakage current, when required by other clauses, shall be measured by the following f

undler one of the conditions of Clause C.2 or Clause C.3, both with the tool switeh S in

clo

Th
tes

sed position.

b leakage current test is made with a.c. unless the tool is for d.c. only, in which case
t is not made.

Protective impedance is disconnected from live parts before carrying out the tests.

It i
sh{

Th
Fig
cof

NO

Th
1E(

If t
wit
suf
dis
vel

Th
va

s recommended that the tool be supplied through an.isolating transformer; otherwise
Il be insulated from earth.

b leakage current (weighted touch current) is._measured by means of the circuit
ure C.3 between any pole of the supply and{accessible metal parts and metal foi
tact with accessible surfaces of insulating material, connected together.

[E The weighted touch current is equivalent te, MU (Measurement Indication Units).

b measurement circuit of Figure C.3Shall meet the accuracy specifications in Clause G.J
L 60990:1999.

he leakage current exceeds the specified limit due to capacitance effects, then metal
h an area not exceeding>20 cm x 10 cm shall be used. If its area is smaller than
face under test, it is-moved to make sure all parts of the surface are tested. The h
sipation of the toel\'shall, however, not be affected by the metal foil in areas such
tilation openings.

b leakage cluirrent to accessible metal parts and metal foil shall not exceed the follow
Les, unless otherwise specified in the relevant clause of this standard:

for class | tools 0,75 mA;

ted source.

est
fhe

the

it

of

in

of

foil
the
pat

as

ing

forclass Il tools 0,25 mA.

C.2 Measurement of a non-operating tool

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

a in Figure C.2 in the closed position, b and ¢ in open position.

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 inFigure C.1 in
eath of the positions 1 and 2, for three-phase tools with the three sections” connecteq in
panallel.

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

a, p and c in Figure C.2 in the closed position, repeated with each of the switches a, b, c open
in qurn, the other two switches being closed.
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2
3
6
® 4
5
|t |t
1¢/ Tz_ T ]7 2 M
O
31}
o O 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

Figure C.1 — Diagram for leakage current measurement for single-phase connection
and three-phase tools suitable for single-phase supply
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T

-
74 %

il ||t
\ vy M
a b| ¢
N
5{
IEC 9302/14
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
Figure C.2 — Diagram for leakage current measurement
for three-phase connection
Weighted touch current
(perception/reaction)
A
Rs —Cs Y
Test terminals Ry 500
1 .
i L
B
Rs Uy Ci—— Uy
1 Y Y
IEC 0303/14
Rs 1500 Q R4 10 000 Q
Rg 500 Q C, 0,022 pF
Cs 0,22 uF

Figure C.3 - Circuit of the leakage current meter
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Annex D
(normative)

Electric strength

D.1 General

Prg

Th

Th

Fo
caf
ba

Bagpic insulation and supplementary insulation may be tested:separately or in combinati
en tested in combination the test voltage shall be as specified for reinforced insulation.

WH

either the basic or supplementary insulation is overstreésSed during the combination tg

ea
coI

Fo
apf

Fo
oth

For

cof
Sh4
of

enable the test to be conducted.

D.:

Th
a fi
ins

b tests are made on the tools not connected to the supply.

p electric strength is checked by the tests of Clause D.2.

" class Il construction incorporating both reinforced insulation and double insulati
e is taken that the voltage applied to the reinforced insulation does not overstress
5ic insulation, or the supplementary insulation.

bh insulation is tested separately. Insulation of components that cannot be tested|
nbination shall be tested separately.

[ tools with heating elements incorporated, the test voltages specified in IEC 60335-1:2(
ply to the heating elements only and not to other parts of the tool.

 motors in accordance with Annex B, theinsulation between live parts of the motor and
er metal parts is not subjected to this-test.

tools in accordance with Annex L, the test only applies when the tool is in
figuration where it is directly~connected to the mains or to a non-isolated source. C
Il be taken that the premature failure of electronic devices does not prevent the applicat]
he test voltage across insulation. If this is the case, electronic devices may be bypasseqg

P Electric_strength test

b insulation is subjected for 1 min to a voltage of substantially sinusoidal waveform, hav
requency of 50 Hz or 60 Hz. The values of the test voltage in accordance with the type
L//ation are shown in Table D.1.

Ac

bn,
fhe

on.
If
ST,

10

ts

~.

the
are
jon

to

ing
of

cessible parts of insulated material are covered with metal foil.

Table D.1 — Test voltages

Test voltage

Insulation v
Basic insulation 1250
Supplementary insulation 2 500

Reinforced insulation 3750
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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.

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
melans of a sandbag of such a size that the pressure is about 5 kPa (0,5 N/cm?). The test may
be|limited to places where the insulation is likely to be weak, foryexample where 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

ety
he

re

in
the
hat
the
ard
of

WHen assessing a safety critical function (SCF), this process is not so clear: In this case,

ults. Part of the issue is due“to the fact that a binary tree is used to generate one
disgrete number of PLs and-.this sometimes fails to recognize small differences in risk. W
thig makes this method easy to use, it introduces some problems in analysis.

E.3 Residual risk analysis

In fecognitiom 6f the hazards associated with power tools in general, IEC 62841 employ
number of risk mitigation techniques, built into the requirements of the standard, to reduce
risk to ansacceptable level. These techniques are often intended to work together, ag
sygqtem, to achieve the required risk reduction. An electronic control providing an SCF is of]

to
ual
nd
ed
ful
f a
ile

the

ten
her

only~one part of this system and its failure, therefore, does not leave the tool without ot

risk mitigation elements. 1o assess the efiect of the 10ss of an electronic control function
things are considered:

\''e]

First, the control function must fulfil a required safety element of the standard. The standard is
presumed to have left the tool with an acceptable level of residual risk. Controls whose failure

does not increase the risk beyond this already accepted level are not considered to be
SCF within this standard.

an

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 sa
PL with or without the SCF.

me
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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.

analysis. The method used in ISO 13849-1, however, gives priority to the severity|\of fhe
hazard (S, F, P) such that, for high severity cases, it would not be possible to<assign a
seVerity less than PL = c, because the frequency (F) is analysed second. TC116{\concluded
that in cases such as these the order of analysis should be reversed (F, S, R) allowing he
frequency of exposure to have a higher influence over the outcome.

In lcases such as these, the unlikelihood associated with the event should dominate ihe

Pefformance 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
theg appropriate performance level.

E.4 Performance Levels

IS® 13849-1 provides methods for achieving the various performance levels. These solutigns
genmerally require certain structures such as dual«hannel, single channel and single chanpel
with diagnostics. Single and dual channel refef\to the functional redundancy of the contfol.
Since the organization of 18.8 and 18.6 in the.standard has dual channel designs evaluated
before performance levels of other structures are even considered, most of the interesf in
ISQP 13849-1 is focused on single channel designs. While 1SO 13849-1 permits diagnostic
mojnitoring of lower reliability single chiannel systems as an alternative to unmonitored hjgh
relijability single channel, there is thesconcern that these diagnostics are unlikely to be noti¢ed
by |a power tool operator under use conditions. As a result, the standard generally prohibits
thgse solutions as an alternativeto higher reliability designs.

As|a result, the single chanhel designs afforded by this method require increasingly higher
MT[TF 4 as the PL increases due to increasing risk.

It may be possible that a case could exist where a diagnostic reflecting the unavailability df a
SCF is presenthand recognizable well in advance of the operator being exposed to the
incfeased risk.t could be appropriate in this case to consider a structure that provides a
diagnostic @s a means of achieving the required performance level.



https://iecnorm.com/api/?name=75ccff6c9b4cf25d600cfd4979d6403f

IEC 62841-2-16:2024 EXV © |IEC 2024 - 119 -

Annex F
(informative)

Rules for routine tests

F.1 General

prgperties and the reliability of the tool, and should be made by the manufacturer,on—eg

toq.
In general, more tests, such as repetition of type tests and sampling tests, have to be ma

by

the manufacturer to ensure that every tool conforms with the samples that withstood

tesfts of this specification, according to the experience gained by the manufacturer.

Th
arr

b manufacturer may use a test procedure which is bettersuited to his product
hngements and may make the tests at an appropriate stage_during production provide

can be shown that tools which withstand the tests carried out.by)the manufacturer providg

lea

st the same degree of safety as tools which withstand the tests specified in this annex.

F.2 Correct operation test

Th

p safe operation shall be checked, for examplée, by electrical measurements, by verify

thg functional devices, such as switches and manually-operated controls, and by verifying

dir

pction of rotation of motors.

F.3 Electric strength test

Th

b insulation of the tools shall be“checked by the following test.

A Joltage of substantially sime-wave form, having a frequency of 50 Hz or 60 Hz and minim
the value shown in Table F.1, is immediately applied, for 3 s, or for 1s with the volta

inc
a)

b)
Th

reased by 20 %, bétween live parts and:

accessible metal parts which may become live in the event of an insulation fault or a
result of ineorrect assembly;

inaccessible metal parts.

b tests of item a) are made on the assembled tool; the test of item b) is made on the {q

on
d it
at

ng

ol,

either:completely assembled, or in the production line.

The tests of item a) are made on all tools, the tests of item b) being only made on class Il
tools.

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 %
and that the voltage measuring device or other indicator responds to the output voltage of the
high-voltage source.
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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.

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 1 000 1 000
Over double insulation or reinforced insulation 2 500 -

F.4 Earthing continuity test

For class | tools, a current of at least 10 A, derived from an a.c. squrce having a no-lgad
vol(ﬁage not exceeding 12V, is passed between the earthing terminak or the earthing contact
and, in turn, each of the accessible metal parts which need to be €arthed for safety reasong.

The voltage drop between the earthing contact of the plugror the external end of an edrth
continuity conductor or of the appliance inlet and the acecessible metal part is measured, and
thel resistance calculated from the current and this voltage drop.

In po case shall 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
forlany further length of 5 m.

Cale shall be taken that the contact resistance between the tip of the measuring probe and
thel metal parts under test does 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 ¢gonnected between the point to be investigated and the opposite pole of the supply sou%ne.

The resistance is then decreased until the power consumed by the resistor reacheq a
maximum. Any point closest to the supply at which the maximum power delivered ,to this
registor does not exceed 15 W at the end of 5 s is called a low power point. The |part of [he

cir¢uit farther from the supply source than a low power point is considered to be, a low-poyer
cirg¢uit.

The measurements are made from only one pole of the supply source, preferably the one that
gives the fewest low power points.

Cirgpuit analysis may be used in lieu of testing to determine the-highest power dissipation of
cirguits.

An|example of a low-power circuit is shown in Figure H.1.

®

“ (®)
Supply
source Zs Zs

IEC 0304/14

When detefmining the low power points, it is recommended to start with the points close to the supply source.

A akhd-B—are—points—closestto-the—supph—sourco—where—the—marxdmHR—power deliveredto—externaltoad—deesinot
aRe—e— POt t t—t t A o2 cab s WO+ tHe—HRe R poWe—cer-etrea—t Ha—oae—&

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.

Figure H.1 — Example of an electronic circuit with low-power points


https://iecnorm.com/api/?name=75ccff6c9b4cf25d600cfd4979d6403f

IEC 62841-2-16:2024 EXV © |IEC 2024 - 123 -

Annex |
(informative)

Measurement of noise and vibration emissions

NOTE In Europe (EN IEC 62841-2-16), Annex | is normative.

1.1

Scope

Th
req

NO
Noi

Noi
med
med

typé
The

1.2

No
Ly

Th
hag

Th

the
pef
paf
IEC

NO
for

Fo
EN

e requirements of this annex apply, if the declaration of noise or vibration emissions
uired by national laws or if the manufacturer wishes to declare such emissions.

Noise test code (grade 2)

[E In Europe (EN 62841-1), the following additional requirements apply:
Ee reduction

be reduction at tools is an integral part of the design process and shall pe lachieved by particularly appl

sures at source to control noise, see for example EN ISO 11688-1. The-success of the applied noise reduc
sures is assessed on the basis of the actual noise emission values jin‘telation to other machines of the sa
with comparable non acoustical technical data.

major sound sources of tools are: motor, fan, gear.

1 General

se emission values like the emission sound.pressure level L,, and the sound power le

L, shall be measured according to the testprocedure described in 1.2.2 to 1.2.6.

P noise emission may be determined by using the measurements from a machine wh
design and technical specifications replicating the machine concerned.

b overall noise can be divided into the pure machine noise and the noise generated fr|

processed workpiecel Both are influenced by the method of operation; however
cussive tools the naise emission of the workpiece can be dominant. The load conditions
ticular tools are therefore specified in the relevant part of IEC 62841-2, IEC 62841-3
[ 62841-4.

he noise produced under all possible operational conditions of practical use.

all fastener driving tools, the measurement equipment shall be in accordance with 7.2
125649:1999.

ing
tion
me

vel

ich

om
for
for

or

[E Noise emijssion values obtained under these measurement conditions will not necessarily be representaive

of

1.2.

l.2.

2 Sound power level determination

2.1 General

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

me

asurement procedure are specified.

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

ma

de in an essentially free field over a reflecting plane.
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1.2.2.2 Hand-held power tools

For fastener driving tools designed to drive fasteners into wood, the sound power level
determination shall be measured in accordance with EN 12549:1999, 5.2 and 5.3.

For fastener driving tools designed to drive fasteners into hard surfaces such as steel or
concrete, the sound power level determination shall be measured in accordance with
EN 15895:2011, D.3.2 and D.3.3.

1.2.2.3 Transportable power tools

This subclause of IEC 62841-1:2014 is not applicable.

1.2]2.4 Lawn and garden machinery

The sound power level of lawn and garden machinery shall be determined as specifieq in
thel relevant part of IEC 62841-4.

1.2)3 Emission sound pressure level determination
1.213.1 Hand-held tools

For fastener driving tools designed to drive fasteners, into wood, the emission sound
pregssure level shall be measured in accordance with of EN\%2549:1999, 6.2 and 6.3.

For fastener driving tools designed to drive fasteners into hard surfaces such as steel or
concrete, the sound power level determinationyshall be measured in accordance with
EN[15895:2011, D.2.2 and D.2.3.

If required, the C-weighted peak emission seound pressure level L,qnaac Shall be measured at
eac¢ch of the five measurement positionsispecified in 1.2.2. The C-weighted peak emissjon
soynd pressure level at the work station‘is the highest C-weighted peak sound pressure level
mejasured at any of the five microphene positions; no corrections are permitted.

1.2)3.2 Transportable tools

The A-weighted emission(sound pressure level at the work station, L ,, shall be determined
acgording to 1ISO 11204, grade 2. It shall be determined under the same operating conditigns
as [for the determination of the sound power level.

For tools measured under load and run by an operator, the microphone shall be localed
(0,2 £ 0,02) m-to the side of the centre plane of the operator’s head, on a line with the eygs,
with its axis parallel to the operator’s line of view, and on the side where the higher valug of
thg A-weighted sound pressure level is observed.

Forttools measured under no-load and without the gpnerator being nresent the microphane
g I v g

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 L,cqqk Shall be measured at
the same operator’s position as the A-weighted sound pressure leve 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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1.2.4 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 Ilrand-held tool is held by the operator or suspended in such a way as 1o correspon

nofrmal use, as specified in the relevant part of IEC 62841-2. If the hand-held tool is ug
hotlizontally, it shall be positioned so that its axis is at 45° between the microphone¢pasitig
14dnd 4 and 2 and 3 (see Figure 1.2); its geometrical centre shall be 1 m above the” grou
(re

thel adopted positions shall be recorded and described in the test report.

to
ed
ns
nd

lecting plane). If these requirements are impracticable or the tool is not used _horizontally,

A ffransportable tool shall be so positioned, either placed on the test bench of Figure I.1| or
mojunted on the accompanying support, that its centre of gravity is\located below the fop
migrophone position 5. The tool shall be so oriented that its front edge is parallel to one of the
hotlizontal side edges of the measurement cube of Figure 1.3.
Lawn and garden machinery shall be used and positioned¢as-specified in the relevant parf of
IECG 62841-4.
The operator shall not be positioned directly betweenyany microphone position and the power
toql.
Fastener driving tools are held in the horizontal-down position.
1.2]5 Operating conditions
Five tests are carried out under load; where the measurement of one setting is considered|as
ong¢ test.
The result of the test Lyya and Lp, shall be the arithmetic mean of the five test results |for
eag¢h procedure as specified in 1.2.2 and 1.2.3 and rounded to the nearest decibel.
For fastener driving’tools designed to drive fasteners into wood, the operating conditigns
spécified in EN 42549:1999, Clause 8 shall be used.
For fastener driving tools designed to drive fasteners into hard surfaces such as steel or
concrete\the operating conditions are specified in EN 15895:2011, Clause D.1.
A eeonerete—formulation—that fulfils the basematerialspeecifications—in—accordanee—with
EN 15895:2011, D.1.2 is given in Table 1.101.
Table 1.101 — Detailed example of a concrete formulation
Cement Water Aggregate °
1 450 kg
Particle size Fraction
mm %
330 kg @ 18312 0to2 38+3
0to8 505
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0to 16 805

0 to 32 100

a

b

Compressive strength after 28 days to be 40 N/mm?2.

The water/cement mass ratio shall be 0,55 + 0,02 (the mass tolerance of cement and water is + 10 %
enable the concrete manufacturer to ensure compressive strength with local cement).

Very hard aggregates such as flint or granite and very soft aggregates such as limestone shall not be used

to

1.2,

Th

sta
me)

6 M I inti

molunting conditions o,,,c. The resulting total uncertainty is then calculated frong

Th
in

po
NO

NO

_ |2 2
Otot =Y OR0 T Oomc

[E1 o0, is referred to as oy in ISO 4871:1996.

[E 2 In ISO 4871:1996, the expanded measurement uncertainty U, in decibels, is calculated from U = k

with k being the coverage factor.

Itd

epends on the degree of confidence that is desired. For'the purpose of comparing the result with a limit valu

p total measurement uncertainty of the noise emission values determined according-to tIhis
dard is depending on the standard deviation ogy given by the applied noise “e€missfjon
surement method and the uncertainty associated with the instability of the gperating and

e upper bound value of ogq is about 1,5 dB for the grade 2 meéasurement methods appljed
his noise test code in order to determine the emission soundpressure level or the souynd
ver level.

tot?

e, it

is gppropriate to apply the coverage factor for a one=sided normal distribution. In that case, the coverage faftor

k =
exp

NO
e.g|
unp)
des
emi

1.2

Th
coq
bas

1.2
Th

bnded measurement uncertainty U is referred to'as K in ISO 4871:1996.

[E 3 For machines with a rather constantinoise emission, a value of 0,5 dB for o, . can apply. In other ca
a large influence of the material flow into and out of the machine or material flow that varies in
redictable manner, it is possible that’a value of 2 dB is more appropriate. Methods to determine o,
Cribed in the basic measurement\standards. Further guidance for determining the uncertainty K of both n
psion values is given in ISO 4871.:1996.

7 Information to‘be recorded

e. Any deviations from this noise test code or from the basic standards upon which i
ed are to be-yecorded together with the technical justification for such deviations.

8 Information to be reported

p.jnformation to be included in the test report is at least that which is required to prepar

1,6 corresponds to a 95 % confidence level. Fufther information is given in ISO 4871:1996. Please note that|the

es,

an
are
ise

b information to(be recorded covers all of the technical requirements of this noise test

1%
]

noi

: : al 1 i 4 +E 4l pu | 1 -l 1 Tl : : +lo £o11
C TlHToSIuTT ucuiardativlt Ul tu VTITy 1T UuTuialTUu valutTo. TITTUS as a TTmimumnT tTre TUTTUW

information shall be included:

reference 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.

ng

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

req

uirements shall be stated and technical justification for the deviations shall be given.
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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,p and Lyys) and the respective
uncertainty K (KpA and Kyy,). If required, the C-weighted emission peak sound pressure level
Locpeak shall be given.

For a standard deviation of reproducibility of the method ory of 1,5 dB and for a typical
standard deviation of production, the values for the uncertainties, K5 and Ky respectively,
are expected to be 3 dB.

The noise declaration shall state that the noise emission values have been obtained
acg¢ording to this noise test code. If this statement is not true, the noise declaration shall
indjcate clearly what the deviations from this standard, and from the basic standards, are.

NOTE |If the measured value is the average based on a sample of three power tools that has been propgrly
sanjpled, then K normally is 3 dB. Further guidance on sampling and uncertainty terms is given‘in 1ISO 7574-4 pnd
1SO| 4871:1996.

Additional noise emission quantities may also be given in the declaration.

If yndertaken, the verification shall be performed for a batch ¢f power tools, in accordance
with 6.3 of ISO 4871:1996. The verification shall be conductéd, by using the same mountipg,
insfallation and operating conditions as those used for.the initial determination of nodfise
emfission values.

1.3 Vibration

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

The vibration at the handles shall be kept as’low as possible without unduly affecting the performance and|the
ergpnomics (weight, handling, etc.) of the teol:

In garticular vibration shall be reduced by the application of engineering measures as given in CR 1030-1. [The
sucpess of the applied vibration measures is assessed by comparing the vibration levels for the tool with thosg for
othgr tools of the same type and-with"a comparable specification and performance.

1.3/1 Vibration measurement — General

Details for particutar-types of tools are given in the relevant part of IEC 62841-2, IEC 6284(1-3
or |EC 62841-4,The test code gives all the information necessary to carry out efficiently the
defermination; ‘declaration and verification of the vibration emission characteristics. It shall
allgw comparison of test results for different tools.

The yibration total value may be determined by using the measurements from a machjne
which;has design and technical specifications replicating the machine concerned.

EN 12096 gives guidance on how to declare the vibration total values of machinery, and
specifies requirements 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.
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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:

a)
b)
c)
d)
e)

f)

unsuitable mounting or fastening of transducers;

inadequate fastening of cables;

lack or misadjustment of band-pass filter;

not nulling output of amplifiers after mounting of transducers;

misalignment of directions of transducers or inappropriate or varying position of the transducers;

inappropriate signal conditioning (band-pass, signal-to-noise ratio, overload, etc.);

g) too short duration of measurement;

h)

ahy

ahy

ack of calibration before and after measurement;

nappropriate definition of operational conditions;

nexperienced operators using inappropriate grip forces;

nstable operating conditions, such as fluctuating feed forces and varying motor speed.

her practical advice on measurement errors is given in ISO 5349-2.
2 Symbols

Clause 1.3, the following symbols are used:

(9 instantaneous single-axis acceleration value of the frequency-weighted ha
transmitted vibration at time £, in m/s?

root-mean-square (r.m.s.) single-axis acceleration value of the frequen
weighted hand-transmitted vibration, im m/s?

x» @hwys @hwz Values of ay,, in m/s2, for the axés denoted X, Y and Z respectively

vibration total value of frequency-weighted r.m.s. acceleration, in m/s?; i
the root-sum-of-squares_of the a,, values for the three measured axes
vibration

and operatorstin m/s2, this is the result of the test
standard deviation of reproducibility

upcertainty of ay, in m/s2

is
of

arithmetic mean«<total vibration value of the measurement results of all riins

ard
the

coefficient of variation of a test series, defined as the ratio of the stand
deviation of a series of measurement values and the mean value of
series:

S
C\/: _Ni1

ahv
where

N
Snoq= ﬁ D (ani—a )" s the standard deviation;
i=1

a,, is the mean vibration total value of the series of 5 measurements in m/s?;

a,; is the i-th vibration total value of one series of measurements in m/s?;

N is the number of measured values within one series of measureme
(here N = 5).

nts
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1.3.3 Characterisation of vibration

The characterisation of vibration shall be in accordance with Clause 7 of ISO 28927-13:2022.

1.3.4 Instrumentation requirements

The instrumentation requirements shall be in accordance with Clause 8 of ISO 28927-

13:2022.
1.3.5 Testing and operating conditions of the tool
1.3]5.1 General

Mefasurements shall be carried out on a new tool that is only used for the noise and*vibrat
tesfts required by this standard.

Fo
Vo

Fo

battery.

WHen the test procedure is not provided in a relevant part of IEC 62841-2, IEC 62841-3
IEG 62841-4 or there is no relevant part of IEC 62841-2,\NEC 62841-3 or IEC 62841-4, |
opé¢rating conditions and working procedure shall be specified in sufficient detail as to achig

Iropriate reproducibility. Test procedures based-on a typical real working situation are

ap

preferred. The vibration test may simulate a single phase of a task or a working cyd
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 vibrat

tage or the mean value of the rated voltage range by more than £1 %.

battery-operated tools: Each operator shall start his series ofstests with a fully charg

on

mains operated tools: The average voltage during the test shall not deviate from the rated

ed

or
he
ve

le,

on

source shall produce approximately the ‘same magnitude of vibration as that in a typical

wo

rel

unter more than one operating condition or set of operating conditions as defined in

vant part of IEC 62841-2, IEC(62841-3 or IEC 62841-4.

rking situation. If necessary to provide realistic emission levels, tests shall be carried put

he

If the tool is equipped with-means or devices to reduce the vibration emission in comparaple

vibfation testing. If thissrequires a deviation from the type test method, this shall be report

an

Du
by

Te

1.3

opIrating conditions, these’/shall be used, in accordance with the user instructions, dur|

explained in the test report.

the desigh¢of the tool and as specified in the instructions supplied with the machine.

5ting and operating conditions shall be in accordance with Clause 9 of ISO 28927-13:202

.5.2 Attachment, workpiece and task

ng
ed

ring the measurements the hands of the operator shall guide the machine as is necesspry

Attached equipment and workpiece shall be used as specified in 9.3 of ISO 28927-13:2022,
except for workpiece materials as follows:

For fastener driving tools designed to drive fasteners into wood, a soft wood materi
free from knots and with a straight grain, shall be used as a workpiece with an avera
bulk density from 0,42 g/cm3 to 0,48 g/cm3 and an average wood humidity of (12 £ 3) %;

al,
ge

For fastener driving tools designed to drive fasteners into hard surfaces such as steel

or concrete, a mild steel similar to type S235 in accordance with 1ISO 630-2:2021 shall
used.

be
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1.3.5.3 Operating conditions

Tools are tested 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 be tested under both load and no-load condition, or at
a typical work cycle containing load and no-load. The relevant part of IEC 62841-2,
IEC 62841-3 or IEC 62841-4 describes the modes of operation and the calculation of the
declared emission value.

The machine shall be operated at normal working conditions and working modes according to
theroserinastroetions—which ohu.l b\, maintaired—forthe—duraton—of-thetest—Fhose—eperating

conditions shall be used that are representative of the highest vibration values likely to~ocpur
at {ypical and normal use of the machine under test. The measurement may be carriedjout| by
prdcessing a workpiece or under external mechanical load equivalent to normal operation,

Before starting the test, the tool shall be operated under these conditions of at teast 1 mir| to
wafm it up.

1.3]5.4 Operator
The vibration of the machine is influenced by the operator. Theoperator shall therefore|be

skilled and able to operate the machine properly, i.e. he shall be@xperienced in the use of fhe
toql.

The gripping force shall be as under long term working conditions and not be excessive.

1.3]6 Measurement procedure and validity
1.3/6.1 Reported vibration values

Three series of five consecutive tests shall ‘be carried out using a different operator for each
seffies. If it can be shown that the vibration is not affected by operator characteristics, if is
acgeptable to perform all 15 measurements with one operator only. Details are specmed in
thel relevant part of IEC 62841-2, |EC 62841-3 or IEC 62841-4.

Theé measurements are made’ in three axes and the results of each direction shall |be
combined using equation (I.3) to obtain the vibration total value a,,,.

If the coefficient of yariation C,, of the five vibration total values ay,,, recorded for each serigs,
is lpss than 0,15 or the standard deviation sy_q is less than 0,3 m/s2, the results are accepfed
(the note in 1.3.f\provides information on possmle sources of errors of measurement).

The measurement result a, shall be determined as the arithmetic mean of vibration tqtal
values over the tests and operators.

|.3.6:2—Dectarationof-thevibration-totat-vatue

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:

K = 1,65 sg or K = 1,5 m/s2, whatever is higher
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wit
SR
n

Y — ahw
n-14&

h
= standard deviation (considered equal to og);
= 3 (number of operators);

an,i = average vibration total value of each operator (= result for each operator);

an

Th

= average vibration total value of all measurements (= test result).

e vibration value(s) a,, shall be declared as follows:

Vibgation total values (triaxial vector sum) determined according to [number of this standard]:

Woitk mode description 1 Vibration emission value a, = ... m/s2

(if required by the relevant part of IEC 62841-2, ) _ 2

IEC{62841-3 or IEC 62841-4) Uncertainty K = ... m/s

Woitk mode description 2 Vibration emission value a, =(.] m/s2

(if required by the relevant part of IEC 62841-2, ) _ 2

IEC{62841-3 or IEC 62841-4) Uncertainty K = ... m/s

1.3)7 Measurement report

The report shall, as a minimum, include the following infermation:

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{wmanufacturer, type and serial number of fhe
machine, etc.);

c) |attachments or accessories;

d) |operating and testing conditions:(voltage, current, feed force, speed setting, duration and
number of test runs, etc.);

e) |[measuring institution (e.g.laboratory, manufacturer);

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 valdies
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
measuted values (i.e. for all axes of vibration, tests and operators);

the'uncertainty K of the vibration total value a,,.

k)
1)

the

fastener type;
number of fasteners driven during each test run.

Any deviations from the vibration test code in this standard shall be reported together with the

tec

hnical justification for such deviations.
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Dimensions in millimetres
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1 rubber isolating feet

Material: pine wood 75 x 40 planed, glued and doweled

Figure I.1,—Test bench
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IEC 0306/14

Figure 1.2 — Positions of a hand-held power tool and microphones for the
hemispherical / cylindrical measurement surface
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Figure 1.3 — Microphone positions on a cubic.méasurement surface
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X IEC 0308/14

a) Hand-grip position — Hand grips around a cylindrical handle

IEC 0309/14

b) Flat palm position — Hand presses down onto a spherical hand grip

Figure 1.4 — Directions of vibration measurement
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Annex J

Void
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Annex K
(normative)

Battery tools and battery packs
All clauses of the main body of this document apply unless otherwise specified in this annex.

If a clause/subclause is stated in this annex, its requirements replace the requirements of the
main body of this document unless otherwise specified. Subclauses, notes, tables and figures

L Lalods 14 ) - 4L - L L i N (] a L (] b s £
Wh CIT dIr© auurttoridl tO usc 11T e 1TidiTT DOUUY O UTIS UOUCUITICTIU alrc TIUIrfmoTreu startirty 11 m
K.1 Scope

This annex applies to rechargeable battery-powered motor-operated or magnetically driven

— |hand-held tools (IEC 62841-2);
— |transportable tools (IEC 62841-3);
— |lawn and garden machinery (IEC 62841-4);

andg the battery packs for such tools or machinery. The” above listed categories gre
heneinafter referred to as “tools” or “machines”.

The maximum rated voltage for tools and battery packs is 75V d.c.

Baftery tools covered by this annex are not considered to be class | tools, class Il tools| or
class lll tools and therefore are not required to have basic, supplementary insulation| or
reipforced insulation. Electric shock hazard is considered to exist only between parts| of
opposite polarity.

Battery packs for tools covered under this annex intended to be charged by a non-isolated
charger shall be evaluated by this annex and standard. When evaluating a battery pack (for
prdtection against electric shock, creepage distances, clearances and distances throudgh
insplation, the battery pack shall be fitted to the intended charger.

Since battery packsfer power tools are submitted to different use patterns (such as rough
usg, high charging-and discharging currents) their safety can be evaluated only by this annex
anzf not by using“ether standards for battery packs, such as IEC 62133, unless otherwlfise
indicated in this;annex. All relevant requirements of IEC 62133 are addressed in this annex

WHen evaluating the risk of fire associated with detachable battery packs, consideration has
be¢n given to the fact that these battery packs are unattended energy sources and have
bein evaluated as such in this standard. Requirements in other standards regarding the fisk
of fire due to the charging of these detachable battery packs are therefore considered to be
fulfilled.

This annex also addresses requirements covering the use of lithium-ion cells employed in
battery systems in tools. The following is considered within the context of these
requirements:

— These requirements address the risk of fire or explosion of these batteries and 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.
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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 onl
used in products covered by this standard.

y if

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
dbbcptallbc blitclid fUI d IIuIIIIUUI Uf tcaia L;UlltdillcuI iIUIUiII. Tilib bidlluldlul UIUCD Iot
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 batteriescinstalled by the

us¢r and this annex alone will not be sufficient to ensure all hazards are considered for thegse

prdducts.

This annex does not apply to the safety of battery chargers themselyes. However, this anfex

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 spécified in this annex. If a clausq is

stated in the annex, the requirements replace thetequirements of the main body of the

standard unless otherwise specified.

K.3 Terms and definitions

This clause is applicable except as follows:

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

K.3.201

battery system

combination of a lithium-ion battery, the charging system, the tool and the interfages

befween them as existing during operation of the tool or during charging

K.3.202

cell

bagic functignal electrochemical unit containing an assembly of electrodes, electrolyte,

container;~terminals, and usually separators, that is a source of electrical energy by direct

conversion of chemical energy

K.3.203

charger

part or all of the charging system contained in a separate enclosure. As a minimum, the
charger includes some of the power conversion 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 maintain the state of charge of the
battery
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K.3.205

Cs

rate

current, in amperes, that a cell or battery can be discharged at for 5 h to the voltage cut-off

poi

nt 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 intended to be
removed from the tool for charging purposes

K.3.207

fir
em

K.3
ful

sy

K.3
ful
bat
ocq

ch
mal

Not

K.3

ge
bat

int¢nded for a variety of different mantfacturers’ products

Not|

K.3
ha;

cell or battery charged to the maximum state of charge permitted by theé battery charg

vo[{age with an average voltage per cell equal to the énd-of-discharge voltage for the

ission of flames from a battery

.208
y charged (battery/cell)

tem intended for use with the tool

.209

y discharged (battery/cell)
tery or cell that has been discharged at Cg rate until ©one of the following conditig
urs: discharge terminates due to protective circuitry or the battery (or cell) reaches a td

mistry being used unless a different end-of-discharge voltage is specified by
nufacturer

e 1 to entry: The end-of-discharge voltages for common‘cell chemistries are provided in K.5.210.
.210
neral purpose (batteries/cells)

ng

ns

tal
cell
the

teries and cells available from a «ariety of manufacturers, through a variety of outlets

e 1 to entry: 12 V automotive batteries and AA, C and D alkaline cells are examples of general purpose.
.211
rardous voltage

voltage between parts:having an average value exceeding 60 V d.c. or exceeding 42,4 V pgak

wh

K.3
int
bat
cha

bn the peak-to-peak ripple exceeds 10 % of the average value

.212

bgral battery

tery which is contained within the battery tool and is not removed from the battery tool
rgingJpurposes

for

Note 1 to entry: A battery that is to be removed from the battery tool for disposal or recycling purposes only is
considered to be an integral battery.

K.3.213

maximum 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 evaluated in accordance with
IEC 62133

K.3.214
separable battery pack
battery which is contained in a separate enclosure from the battery tool and is connected to

the

battery tool by a cord
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K.3.215
specified 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 the lithium-ion cell is permitted to
operate as specified by the cell manufacturer and evaluated in accordance with IEC 62133

K.3.216
upf’er limit charging voltage

highest voltage that a lithium-ion cell is permitted to attain during normal charging fof a
specified range of temperatures as specified by the cell manufacturer and evaluated| in
acgordance with IEC 62133

K.3.217
venting
condition that occurs, when a cell releases excessive internal pressure(intended by desigr to
preclude explosion

K.5 General conditions for the tests
K.%3.2 Addition:

The cumulative stress resulting from successive(tests on the battery is to be avoided.
Adtitional samples may be used as necessary.

K.8.7 Unless otherwise specified, tests to.bé done at rated voltage are done with a fylly
charged battery.

K.8.10 This subclause is not applicable.
K.3.11 This subclause is not.applicable.
K.8.15 This subclause is\not applicable.
K.3.16 This subclduse is not applicable.

K.8.201 Wheh-measuring voltage, the peak value of any superimposed ripple exceedjng
10|% of theaverage value shall be included. Transient voltages are ignored, such a$ a
temporary-increase of voltage, for example after the battery pack is removed from fhe
charger.

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
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instructions. The sequence shall be repeated one more time with an interval of at least two
hours after each discharge.

K.5.205 The location of thermocouples for lithium-ion cell temperature measurements shall
be on the outer surface, half way along the longest dimension, of the cell that results in the
highest temperature.

K.5.206 Currents measured during battery charging shall be average currents with an
averaging period of 1 sto 5 s.

K.8.207 If not otherwise specified, a fully charged battery shall be used. After remg

fro

allowed to rest for at least 2 h but no more than 6 h at an ambient temperature of (20°¢/5) °

K.3.208 When a battery comprising of a single cell is employed, instructions in 1
standard referring to special preparations of a cell in a series configuration shall be ignored.

K.8.209 For battery designs where there is a series arrangement_of parallel clusters

ce
am

K.§

K.]

Th

K.8 Marking and instructions

K.8.1 This subclause is not applicable.

K.§
ma

the charging system and before starting a test, the fully charged battery shall

val
be

C.

his

of

Is, the cluster shall be treated as a single cell for those tests\that require altering fhe

ount of charge on a single cell prior to conducting the test.

.210 The end-of-discharge voltages for common cell chemistries are:

0,9 V/cell for nickel cadmium or nickel metal-hydride dbatteries;
1,75 V/cell for lead-acid batteries;
2,5 V/cell for lithium-ion batteries, unless the manufacturer specifies a different voltage

f  Classification

s clause is not applicable.

.3 Battery tools™and detachable battery packs or separable battery packs shall
rked with additional information as follows:

the busingss name and address of the manufacturer and, where applicable, his authorig
representative. Any address shall be sufficient to ensure contact. Country or state,
and_postal code (if any) are deemed sufficient for this purpose;

designation of series or type,

be

ed
ity

nlln\uinln tha tachninal iAnnH'FinnHCIn

T
i+

h rodu av ha
T oG o

on

Fa¥ Fay nm-a
oV g trrctoc oo oo o oot O < ey

n et o
preduet: S v
of letters and/or numbers and may be combined with the designation o

NOTE 1 The term “designation of series or type” is also known as model nhumber.

Battery tools shall also be marked with additional information as follows:

the year of manufacture and a date code identifying at least the month of manufacture;
designation of the tool,

designation of the tool may be achieved by a code that is any combination of letters,

numbers or symbols providing that this code is explained by giving the explicit designat

such as “drill”, “planer” etc. in the instructions supplied with the tool;

NOTE 2 An example of such code is “A123-B”.

ion
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user each part shall be marked with a distinct identification on the part or the package.

Separable and detachable battery packs shall also be marked with additional information
follows:

for tools manufactured such that its parts are shipped separately for assembly by the end

as

the capacity assigned by the manufacturer in Ah or mAh, based on the rated capacity of

the cells determined in accordance with IEC 61056-1, |IEC 61960, IEC 61951-1 and

IEC 61951-2, as applicable;

— for alkaline or other non-acid electrolyte batteries, the type of battery such as Li-I

NaCd and NaMMd
TNTOU T o TN TIvIT o

on,

NOTE 3 In Canada and the United States of America, the following additional requirements apply.

A bpttery tool provided with a detachable battery pack or a separable battery pack shall be marked: "For
only with ___ battery", or the equivalent, where the underlined space is completed with the manufacturer's nam
trademark, a catalog number, a series identification, or the equivalent, of the battery pack) ‘Alternatively,
statement "See Instruction Manual for Additional Battery Packs" or the equivalent may be employed in additio
at I¢ast one battery pack referenced by catalog number.

be fmarked "For use only with ___ charger", or the equivalent, where the underlined Space is completed with
manufacturer's name or trademark, a catalog number, a series identification, of)th'e equivalent, of the char

A detachable battery pack, a separable battery pack, or a battery tool provided with '@n integral battery sfall

use
B or
the
h to

the
er.

Altgdrnatively, the statement "See Instruction Manual for Additional Chargers,".or the equivalent may be employed

in addition to at least one charger referenced by catalog number.

If gdditional markings are used, they shall not give rise to miSunderstanding.
Compliance is checked by inspection.

K.§.4 Markings specified in K.8.1, 8.2 and K.8.3"shall not be on a detachable part of
toq.

Malrkings specified in 8.2 shall be clearly~discernible from the outside of the tool. Marki
specified in K.8.3 shall be visible with~any separable battery pack or detachable batt
pack removed. Other markings on’the tool may be visible after removal of a cover
negessary.

Indications for switches and\controls shall be placed on or in the vicinity of these componer
thely shall not be placed on-parts which can be repositioned, or positioned in such a way t
theg marking is misleading:

Compliance is checked by inspection.
K.8.7 This-subclause is not applicable.

K.8.8/ \This subclause is not applicable.

he

gs
ry
if

ts;
hat

K.8.14.1.1 This subclause is applicable except as follows:

Iltem 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 one type of battery pack may create a risk of fire when used with another
battery pack.

b) Use power tools only with specifically designated battery packs. Use of any other
battery packs may create a risk of injury and fire.

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
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6)

K.§

Ad

NO

d)

e)

connection from one terminal to another. Shorting the battery terminals together
may cause burns or a fire.

Under abusive conditions, liquid may be ejected from the battery; avoid contact.
If contact accidentally occurs, flush with water. If liquid contacts eyes,
additionally seek medical help. Liquid ejected from the battery may cause irritation
or burns.

Do not use a battery pack or tool that is damaged or modified. Damaged or
modified batteries may exhibit unpredictable behaviour resulting in fire, explosion or
risk of injury.

f—Donotexposeabattery packortoottofire orexcessive temperature—f£xposury (o
fire or temperature above 130 °C may cause explosion.

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 outside the specified range may damage the battery and incregse
the risk of fire.

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.

.14.2 This subclause is applicable except as follaws:

dition:

For battery tools:

1) Instructions regarding battery charging, information regarding ambient temperatpre
range for tool and battery -Use and storage, and the recommended ambignt
temperature range for the charging system during charging;

2) For a battery-operated too) intended for use with a detachable battery pack of 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.

[E In Europe (EN 62841-1), the following additional requirement applies:
for battery-fools 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 jand
NiMH

K.8.14{101 Replacement of item f):
Hotd—thetoot—by imsutated gripping surfaces, whemnm performming am operation wiere the

f)

fastener may contact hidden wiring. A fastener contacting a "live" wire may make exposed
metal parts of the tool "live" and could give the operator an electric shock.

K.8.14.102 Replacement of item a):

a) Hold the tool by insulated gripping surfaces, when performing an operation where
the fastener may contact hidden wiring. A fastener contacting a "live" wire may make
exposed metal parts of the tool "live" and could give the operator an electric shock.


https://iecnorm.com/api/?name=75ccff6c9b4cf25d600cfd4979d6403f

- 142 - IEC 62841-2-16:2024 EXV © |IEC 2024

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.

Compliance is checked by inspection, and by the tests of K.9.3 and K.9.5, as applicable.

K.9.2 This subclause is not applicable.

K.9.3 It shall not be possible to have two conductive, simultaneously accessible-parts
where the voltage between them is hazardous unless they are provided with protectjve
impedance.

In the case of protective impedance the short circuit current between the -parts shall pot
ex¢eed 2 mA for d.c. or 0,7 mA peak for a.c. and there shall not be, more than 0,1|uF
capacitance directly between the parts.

Compliance for accessibility is checked by applying the test probe B of IEC 61032:1997] to
eath conductive part.

The test probe B of IEC 61032:1997 is applied with a ‘force not exceeding 5 N through
opénings to any depth that the test probe will permit, an@)it is rotated or angled before, durjng
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 fhe
prdbe is increased to 20 N and the test with the articulated test probe B of IEC 61032:1997
redeated.

Contact with the test probe is determined with all detachable parts removed and the battery
todl operated in any possible position of normal use.

Lamps located behind detachable covers are not removed, providing the lamp may be {e-
engrgized by means of a.usér 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 matelial
as |Lsituated within the tool. providing care is taken fo 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

Thi

s clause is not applicable.

K.12 Heating

K.12.1 Battery tools and battery packs shall not attain excessive temperatures.

Co

mpliance is checked by determining the temperature rise of the various parts under

the

fol
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K.1

K.1

K.1

K.1

K.1

owing conditions:

b test is conducted with or without fasteners in the tool.

[E See 5.101 for tests that are conducted without fasteners.
hilibrium is reached, or the tool no longer operates due to the battery being discharg
chever is achieved first. Each cycle consists of the tool operating at

a rate of one actuation approximately every 1 s; or

for tools with an inherent operating cycle greater than( 1ys, operation with consecut
operating cycles

1 min and a rest period of 3 min with the tool switehed off. The temperature rises
asured at the end of the "on" period. At thecmanufacturer's option, the tool may
brated without a rest period until thermal equilibrium is reached.

- multi-blow tools, the tool is operated _continuously at a minimum load to activate
cussion mechanism for 10 min, until thermal equilibrium is reached, or the tool no lon
brates due to the battery being discharged, whichever is achieved first.

ring the test, protective devices shall not operate. The temperature rises shall not exce
values shown in Table 2.

2.2to K.12.6 These subclauses are not applicable.
2.2 Subclause A2.2 of this document is not applicable.
2.2.1 Subclause 12.2.1 of this document is not applicable.

7.2 Subclause 17.2 of this document is not applicable.

" tools other than multi-blow tools, the tool is operated for 10 cycles, until thermal

ed,

ive

are
be

the
jer

ed

2.201 Normal charging of lithium-ion systems

Charging a lithium-ion battery under normal conditions shall not exceed the specified
operating region for charging of the cell.

Compliance is checked by the following tests.

The battery is charged in accordance with the charging system instructions starting with a
fully discharged battery. Testing is carried out at an ambient temperature of (20 + 5) °C and

if the tool is recommended to be operated at a minimum temperature lower than 4 °C, the

test is also conducted at that minimum temperature 95 °C;
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— if the tool is recommended to be operated at a maximum temperature greater than 40 °C,
the test is also conducted at that maximum temperature 55 °C.

For all individual cells, the voltage, the temperature measured in accordance with K.5.205
and the charging current are monitored. In the case of parallel configurations, analysis may
be used to avoid measuring the individual branch currents. The result shall not exceed their
specified operating 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
conhection 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
ong¢ cell to approximately 50 % of full charge.

If if 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.

NOTE 2 Examples are those designs that employ circuitry intended for maintaihing balance between cells infthe
batfery pack. Systems with a small number of cells in series may be shown to exhibit limited imbalancg¢ in
pragtice, 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 diseharging a battery in accordance with [the
manufacturer’s instructions until its capacity has decreased to 80 %of the rated capacity, using the imbalancg 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.

Compliance is checked by subjecting of the relevant parts to a ball pressure test| of
IEG 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 made-in a heating cabinet at a temperature of (55 +2) °C plus the maximum
temperature rise.determined during the test of K.12, but for external parts it shall be at lejast
(74 £ 2) °C:

NOTE , In _Clause K.12 only outside temperatures are measured. The basic temperature of (40 £ 2) °C has bgen
chapged-to (55 + 2) °C representing the typical difference between the inside and outside temperaturey of
enclestres-

K.13.2 This subclause applies only to the external enclosure enclosing the current-carrying
parts of the tool or battery pack.

Addition:

Non-metallic parts of a detachable or separable battery pack or non-metallic parts of a tool
that contains an integral battery supporting connections that carry a current exceeding 0,2 A
during charging and non-metallic parts within a distance of 3 mm of such connections, are
subjected to the glow-wire test of IEC 60695-2-11:2000, which is carried out at 850 °C.

However, the tests are not applicable to:
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parts supporting welded connections and parts within a distance of 3 mm of these
connections;

parts supporting connections in low-power circuits described in Annex H and parts within a
distance of 3 mm of these connections;

soldered connections on printed circuits boards and parts within a distance of 3 mm of
these connections;

connections on small components on printed circuit boards, such a diodes, transistors,
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 exterpal
eng¢losures of polymeric material that enclose current-carrying parts, the material shall |be
clapsified at least V according to IEC 60695-11-10:2013, unless the battery pack has begen
tesfted in accordance with K.18.1 a).

Compliance 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 fhat
are |not exposed.

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 Abnormal operafion

K.18.1 All tools when* operating under battery power and their battery packs shall be|so
designed that the(risk’ of fire or electric shock as a result of abnormal operation is obviated|as
far|as is practical.

Compliance_is checked by the following tests.

The.abnormal conditions a) to f) below shall be applied.

The battery tool, battery pack and the cords of d) and e), as appropriate, are placed on a soft
wood surface covered by two layers of tissue paper; the sample is covered by one layer of
untreated 100 % cotton medical gauze. For the tests b), c) and f), the tool is switched on and
no additional mechanical load is applied. The test is conducted until failure or until the test
sample returns to within 5 K of the ambient temperature or, if neither of these occurs, until at
least 3 h has elapsed. A new sample may be used for each fault listed below. No explosion
shall occur during or after the test. There shall be adequate protection against electric shock
as defined in K.9. No charring or burning of the gauze or tissue paper shall result. Venting of
the cells is permitted.

Charring is defined as a blackening of the gauze caused by combustion. Discolouration of the
gauze caused by smoke is acceptable. The resistance for the short in items a), b), d), e) and
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f) shall not exceed 10 m«Q. 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 conductors(s) that interrupt the discharge current may operate during the
above tests. If these devices are relied upon to pass the test, the test is to be repeated two
more times, using two additional samples, and shall open 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
redarded as providing a safety critical function and comply with 18.8 with a PL = a. If\a user
adjustable temperature limiter operates, the test is conducted with the temperature limiter
sell 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 ag to
produce the worst result. Battery pack terminals that can be contacted using either fest
probe B of IEC 61032:1997 or test probe 13 of IEC 61032:1997 are considered exposgd.
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.
c) | 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.

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 givenyin-Clause K.28 unless this has been evaluated| to
18.6. A circuit analysis may be uséd to determine where a short shall or shall not|be
applied. The test is not conductedcon uninsulated parts that are encapsulated.

K.18.2 to K.18.5 These subclauses are not applicable.

K.18.8 This subclause does not apply to lithium-ion charging systems, since they are
coVYered by K.18.201.

K.18.8.3 to K.18.8.6_) These subclauses are not applicable.

K.18.201 Lithium-ion charging systems — abnormal conditions

This subelalse applies only to lithium-ion batteries.

The¢ charging system and battery of a lithium-ion system shall be so designed that the 1isk
of fire and explosion as a result of abnormal operation during charging is obviated as far as
is practical.

Compliance is checked by the following test.

A sample containing the battery and the associated assemblies of the charging system are
placed on a soft wood surface covered by two layers of tissue paper; the sample is covered
by one layer of untreated 100 % cotton medical gauze. The battery system is operated as
specified in K.8.14.2 e) 1) with all of the categories of abnormal conditions listed below in a)
to d).
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a) Components in the charging system are faulted as in 18.6.1 b) to f), one at a time, if the

outcome of such a fault is uncertain based upon analysis. For each fault condit
introduced, the state of the battery before charging is as follows:

— a series configured battery shall have a deliberate imbalance. The imbalance

jon

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)

d)

Du
the

Th
of
pe

Te

If the test of K.12.201 is conducted with an imbalance of less than 50 % due to
function of circuit(s), and if a single fault of any component within that circuit(s) is\shg
to result in the loss of that function, then a series configured battery shall be charged v
a deliberate imbalance. The imbalance is introduced into a fully discharged \battery
charging one cell to approximately 50 % of full charge.

For a battery with a series configuration, all cells are at approximately” 50 % charj
except for one which is shorted. The battery is then charged.

With a fully charged battery connected to the charger, a shert'is introduced to
charging system across a component or between adjacent RCB tracks at a locaf]
expected to produce the most unfavourable results to evaluate the effect of back-fé

be introduced at the point likely to produce the most adversé effects. The resistance of
short shall not exceed 10 mQ.

ring the tests, each cell voltage is continuously monitored to determine if it has exceeq
limit condition. Venting of the cells is permitted;

b test is conducted until the sample under tést experiences a failure, returns to within
he ambient temperature or, if neither of these, until at least 7 h or twice the normal cha
jiod has elapsed, whichever is longer.

5ts are considered passed if all of thé following are true:

There has been no explosion.during the test.

No charring or burning ef'the gauze or tissue paper has resulted. Charring is defined a
blackening of the gauze caused by combustion. Discolouration of the gauze caused
smoke is acceptable. Charring or igniting of the tissue paper or gauze from the shorf
means is not considered a failure.

The cells shallynot have exceeded the upper limit charging voltage by more th
150 mV or.if\they have, then the charging system shall be permanently disabled fr
recharging~the battery. To determine if recharging is disabled, the battery shall
discharged by using the tool tested (in the case of an integral system) or by using a n
sample of the tool (in the case of a detachable battery system) to approximately 5(
charge, followed by an attempt to recharge the battery normally. There shall be

the
wn
ith
by

ge,
the

jon
ed

from the battery. For a charger with a cord that connects t0 the battery, the short shall

the

ed

b K
rge

S a
by
ing

an
om
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%
no

charging current after 10 min or after 25 % of the nominal capacity has been deliver

nd}

whichever occurs first.

There shall be no evidence of damage to the cell vent to impair compliance with

Subclause K.21.202.

K.18.202 Lithium-ion battery short circuit

Thi

s subclause applies only to lithium-ion batteries.

There shall be no risk of fire or explosion when the main discharge connections of a series
configured integral battery, detachable battery pack or separable battery pack are shorted
under conditions of extreme imbalance.

Compliance is checked by the following test.
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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.

The main discharge connections of the battery are shorted with a resistance not to-excg¢ed
10lm. The test is conducted until the test sample experiences a failure or until<the fest
sample returns to within 5 K of the ambient temperature. There shall be no explosion during
or pfter the test. As a result of the test, there shall be no charring or burning .of the gauzg or
tisgue paper. Venting of cells is acceptable.

Chprring is defined as a blackening of the gauze caused by combustion, Discolouration of the
ze caused by smoke is acceptable. Charring or igniting of the tissue paper or gauze from
shorting means is not considered a failure.

es, thermal cut-outs, thermal links, temperature limiters, electronic devices or any
ponent(s) or conductor(s) that interrupt the discharge<.current may operate during fhe
ve tests. If these devices are relied upon to pass the test, the test is to be repeated {wo
moyre times, using two additional samples, and shall,open the circuit in the same manner,
unless the test is otherwise satisfactorily completed.)Alternatively, the test may be repeafed
with the open-circuited device bridged.

However, protective electronic circuits whose function is relied upon to pass a test shall|be
redarded as providing a safety critical function and comply with 18.8 with a PL = a. If a ugser
adjustable temperature limiter operates, the test is conducted with the temperature limiter
sell to the most unfavourable settingland then repeated at this setting with two additional
samples.

K.18.203 Batteries other than lithium-ion — overcharging

Batteries comprised of cells other than the lithium-ion type shall withstand abusive
overcharging without «isk of fire or explosion.

Compliance is checked by the following test.

The battery Js placed on a soft wood surface covered by two layers of tissue paper and fhe
sample.isithen covered by one layer of untreated 100 % cotton medical gauze and charged at
a rpte 0f'10 times the Cg rate for the battery for 1,25 h. There shall be no explosion and|no
charring or burning of the gauze or tissue paper. Charring is defined as a blackening of the
gauze caused by combustion. Discolouration of the gauze caused by smoke is acceptable.
Venting of the cells is acceptable.

K.19 Mechanical hazards

K.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 the following test.
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The tool is operated for 5 min at no-load. Immediately afterwards, the battery is replaced with
a fully charged battery. The speed of the spindle is then measured after the tool has been
operating 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 Llithium-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.

Conpliance 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 obstructjon
shall be equal to or greater than 20 mm?2; or

b) | the enclosure shall be tested as follows.

A total of 21 ml + 10 % of air shall be delivered at an. injtial pressure of 2 070 kPa + 100 %
through a (2,87 +0,05) mm diameter orifice to theyenclosure 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~f0'kPa in 30 s. There shall be no rupturning
that would cause the enclosure to fail to. aneet 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 Mechanical strength

K.20.1 Battery tools and battery )packs 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 of 20.2 and K.20.3.1 or K.20.3.2.

Following the test,.the battery tool and battery pack shall not catch fire or explode and shall
melet the requirements of Clauses K.9, K.19 and either K.18.1 f) or K.28.1.

In additionsthe following applies for lithium-ion batteries after the test of K.20.3.1 or K.20.3.2:

— |thelopen circuit voltage of the battery shall not be less than 90 % of the voltage measuted
immmediately prior to the test;

— the battery shall demonstrate normal discharging and recharging after the test;
— there shall be no damage to the cell vent that impairs compliance with K.21.202.

K.20.3.1 A hand-held battery tool with any detachable battery pack attached is dropped
three times in total on a concrete surface from a height of 1 m. For these three drops, the
sample is tested in the three most unfavourable positions the lowest point of the tool being
1 m above the concrete surface. For the test, separable accessories are not mounted.

For battery tools with detachable battery packs, the test is repeated three more times
without the battery pack attached to the tool. New samples may be used for each series of
three drops. For the test, separable accessories are not mounted.
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In addition for detachable battery packs or separable battery packs, the test is repeated
three more times on the 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 (60 +2) mm and weighing (0,55 + 0,03) kg. If a part of the tool can be

Otherwise, the sphere is suspended by a cord and is allowed to fall from a rest position a
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im%acted from above, the sphere is dropped from a rest position to strike the compons

dulum to strike the area of the tool to be tested. In either case, the vertical travel’ of
ereis (1,3 +0,1) m.

guard that becomes disassembled is acceptable, if it can be reassembled readily
ction properly.

formation of a guard or other part is acceptable, if the part can e readily restored to
yinal shape.

mage to the tool or a portion of the drive system, other than a guard is acceptable, if
| is incapable of normal operation.

addition for detachable battery packs or separable battery packs with a mass grea
n or equal to 3 kg the test is repeated on the battery packs separately.

hddition for detachable battery packs or separable battery packs with a mass less tf
g, the battery pack shall withstand beingdropped three times on a concrete surface fron
ght of 1 m. The sample shall be positioned to vary the point of impact.

.20.4 This subclause is not applicable.

.21 Construction

.21.5 This subclausé.is not applicable.

1.6 This subclause is not applicable.
1.7 to K:21.15 These subclauses are not applicable.

147.1.2 Modification:

nt.
5 a
fhe

to

its

fhe

ter

an
na

The number of cycles is 6 000.

NOTE 301 In Europe (EN IEC 62841-2-16), the following additional subclause applies:

K.21.18.Z301 Isolation and disabling device

Tools with an integral battery shall either be equipped

— with an isolation device to prevent the risk of injury from mechanical hazards during servicing or user

maintenance; or

— with a disabling device that prevents unintentional starting of the tool.

An isolation device shall

— provide disconnection of at least one pole of the battery from the serviceable region of the tool;
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— be equipped with an unambiguous indication of the state of the disconnection device which corresponds to

each position of its manual control (actuator);

— be provided with protection against accidental reconnection.

NOTE 1 Examples of methods to achieve this disconnection include removable jumpers, integral batteries
that can be disconnected for servicing or user maintenance, or an electromechanical switch with a direct

mechanical link between the actuator and the contact.

NOTE 2 The risk of accidental reconnection of a power switch used for disconnection is addressed by

the

requirement of 21.18. The other examples in NOTE 1 achieve this by the necessary actions for reconnection.

A disabling device may be achieved by any of the following:

K.2
reg

Co

K.2

opération if venting is relied upon for safety.

Co
the
oth

K.Z
not

Co

21.25 to K.21.29 These subclauses are not applicable.

21.31 to K.21.34 These subclauses are not applicable.

— a self-restoring or non-self-restoring lock-off device where two separate and dissimilar actions
necessary before the motor is switched on (e.g. a power switch which has to be pushed in before-it
be moved laterally to close the contacts to start the motor). It shall not be possible to achieve these
actions with a single grasping motion or a straight line motion;

— a removable disabling device provided with the tool where it shall not be possible fof the tool to
operated when either applied or removed.

Compliance is checked by inspection and by manual test.

1.21 This subclause is not applicable.

1.201 Tools shall not readily accept general purpose batteries (either primary
hargeable) as an energy source for their primarycfunction.

mpliance is checked by inspection.

1.202 Vents of lithium-ion cells shall’not be obstructed in such a way as to defeat th

mpliance is checked by inspection or, if in doubt, by inspecting the cells after conclusior

er than through the cell vent.

employ connectors.of the following types:

standard mains-inlet connectors, except for mains supply connections;
barrel cofinectors with outside diameters of 6,5 mm or less;
phone-plugs with a diameter of 3,5 mm or less.

mpliance is checked by inspection.

are
can
two

be

or

eir

of

abnormal tests of K.18.1 a), b) and c) to ensure that cells have not vented by any means

1.203 User accessible interfaces between elements of a lithium-ion battery system shall

K.22 Internal wiring

K.22.2 This subclause is applicable only for hazardous voltages.

K.22.3 This subclause is not applicable.

K.22.6 Replacement of the last paragraph:

After the test, the tool shall comply with Clause K.9.
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K.23 Components
K.23.1.2 This subclause is not applicable.
K.23.1.9 This subclause is not applicable.

K.23.1.10 Power switches shall have adequate breaking capacity.

Compliance is checked by subjecting a switch to 50 operation cycles of making and breaking
thefockedoutput mechanismcurrentof the fully charged—battery-operated—toot—Each~“pn”

pefiod having a duration of not more than 0,5 s and each “off” period having a duration-o
least 10 s.

r

at

After this test the power switch shall have no electrical or mechanical failure~If the switch
ope¢rates properly in the “on” and “off” positions at the end of the test, it is considered to have

no|mechanical or electrical failure.

K.23.1.10.1 to K.23.1.10.3 These subclauses are not applicable.

K.23.1.201 Power switches shall withstand, without excessive-wear or other harmful effect,

thg mechanical, electrical, and thermal stresses occurring in the tool.

Compliance is checked by subjecting a switch to 6 000 cycles of operation making gnd
brgaking the current encountered in the fully charged battery tool operated at no-load. The

switch is operated at a uniform rate of 30 operations per minute. During the test the sw
shall operate correctly. After this test, the pewer switch shall have no electrical

fch
or

mechanical failure. If the switch operates propetly in the “on” and “off” positions at the end of

the test, it is considered to have no mechanical or electrical failure.

K.23.5 This subclause is not applicable\

K.23.201 Cells employed in topls or cells employed in battery packs shall comply w

IEC 62133.

NOTE The above requirement fontesting according to IEC 62133 does not include the battery pack itself.

th

K.23.202 Rechargeable cells employed in tools or in battery packs shall not be of lithiym-

mettal type.

Compliance jsychecked by inspection.

NOTE Lithium-ion cells are not lithium metal cells.

K.24 " Supply connection and external flexible cords

This clause is not applicable, except as follows:

K.24.201 For battery tools with separable battery packs, the external flexible cable or cord

shall have anchorages such that the conductors are relieved from strain, including twisti
where they are connected within the tool, and protected from abrasion.

Compliance is checked by inspection.

ng,
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K.25 Terminals for external conductors

This clause is not applicable.

K.26 Provision for earthing

This clause is not applicable.

K.27.1 This subclause is applicable except as follows: the sixth paragraph<and
acg¢ompanying note, which refers to earthing connections, are not applicable.

K.28 Creepage distances, clearances and distances through insulation

K.28.1 Creepage distances and clearances shall not be less than thé values in millimet
shown in Table K.1. The clearances specified do not apply to~the air gap between
contacts of thermal controls, protective devices, switches of miéro=gap construction, and
likg, or to the air gap between the current-carrying members-of such devices where
clearances vary with the movement of the contacts. Creepage distances and clearang

the

res
the
the
the
es

alsp do not apply to the construction of battery cells or the.interconnections between cells in

a hattery pack. The values specified in Table K.1 do notyapply to cross-over points of mg
wirldings.

The values in Table K.1 are equal to or larger than the values required by IEC 60664-1, wh

— |an overvoltage category I;
— | a material group llI;

— |a pollution degree 1 for parts pratected against deposition of dirt and for lacquered
enamelled windings;

— |a pollution degree 3 for other parts;
— |inhomogeneous electriefield

arg applied.

P

=

gtection against deposition of dirt may be achieved through the use of

— |encapsulation with a minimum thickness of 0,5 mm; or

— |protective coatings that prevent the combined deposition of fine particles and moisture
surfaces between conductors. Requirements for these types of protective coatings
described in IEC 60664-3; or

tor

%
=}

or

on
Are

— enclosures that prevent the ingress of dust by means of filters or seals, provided that
dust is generated within the enclosure itself.

NOTE 1 An example of encapsulation is potting.

no
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For parts of different potential in switched circuits only, including conductive patterns on
printed circuit boards, creepage distances and clearances smaller than the minimum values
specified

— In Table K.1; or

— for conductive patterns on printed circuit boards as specified below

are allowed, provided shorting of the two parts does not result in the tool starting or in a risk
of fire in the tool as specified in K.18.1.

For conductive patterns on printed circuit boards, except at their edges, the minimum
crgepage distances and clearances in Table K.1 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 value of 0,2 mm, if protected against the depgsition of dirt;
— [100 V per mm with a minimum value of 0,5 mm, if not protected against;the depositior| of
dirt.

WHhen the limits mentioned above lead to higher values than those of Table K.1, the valueg of
Table K.1 apply.

NOTE 2 The above values are equal to or larger than the values required by /EC 60664-3.

For parts having a hazardous voltage between them,“the sum total of the measufed
disfances between each of these parts and their nearest)accessible surface shall not be I¢ss
than the values shown in Table K.2.

14

NOTE 3 Figure K.1 of IEC 62841-1:2014 provides clarification on the measurement method.

Table K.2 — Minimum total sum of creepage distances
and clearances\to accessible surfaces

Dimensions in millimefres

Hazardous voltage with a working voltage of
<130V >130 V and < 280 V > 280 V and <480 V
Creepage Clearance Creepage Clearance Creepage Clearance
distance distance distance
5,0 1,5 8,0 3,0 16,0 4,0

Cre¢epage distances and clearances for working voltages greater than those shown in this
Subclause'K:28.1 shall be determined from the application of IEC 60664-1.

Compliance is checked by measurement.

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

Distances through slots or openings in external parts of insulating material are measured to
the metal foil in contact with the accessible surface; the foil is pushed into corners and the
like by means of the standard test probe B of IEC 61032:1997, but it is not pressed into
openings.

The sum total of distances measured between parts operating at working voltage that is a
hazardous voltage and accessible surfaces is determined by measuring the distance from
each part to the accessible surface. The distances are to be added together to determine the
sum total. See Figure K.1 of IEC 62841-1:2014.
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In addition, one of the creepage distances or clearances to the nearest accessible surface
shall be at least 1 mm.

If necessary, a force is applied to any point on bare conductors and to the outside of metal
enclosures, in an endeavour to reduce the creepage distances and clearances while taking
the measurements.

The force is applied by means of the test probe B of IEC 61032:1997 and has a value of:

— 2 N for bare conductors;

— |30 N for enclosures.

Mejans provided for fixing the tool to a support are considered to be accessible.

K.28.2 Subclause 28.2 of this document is not applicable.

IEC 0310/14

Dimension a = distance from positive bare conductive part to the external surface as defined by foil stretched
across the opénings.

Dimension b = distance.frem negative bare conductive part to the external surface as defined by foil stretched
across the openings.

a+|b is the sum tatal*as defined in K.28.1.

Figure K.1 — Measurement of clearances
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Annex L
(normative)

Battery tools and battery packs provided with
mains connection or non-isolated sources

All clauses of the main body of this document apply unless otherwise specified in this annex.
If a clause/subclause is stated in this annex, its requirements replace the requirements of the
mafin body of thiS document unless otherwise speciiied. Subclauses, noies, tables and Tfigufes
whilch are additional to those in the main body of this document are numbered starting-from
301.

L.1 Scope

This annex applies to rechargeable battery-powered motor-operated or magnetically driven

— |hand-held tools (IEC 62841-2);
— |transportable tools (IEC 62841-3);
— [lawn and garden machinery (IEC 62841-4);

and the battery packs for such tools or machinery that are also operated and/or charged
dirgctly from the mains or a non-isolated source, in¢luding tools provided with integral
baftery chargers. The above listed categories are' hereinafter referred to as “tools”| or
“machines”.

The maximum rated voltages for tools are 250V single phase a.c. or d.c. mains source and
75|V d.c. battery source. The maximum rated voltage for battery packs is 75 V d.c.

Battery packs for tools covered undép this annex intended to be charged by a non-isolated
charger shall be evaluated by this"annex and standard. When evaluating a battery pack (for
prdtection against electric shock;“creepage distances, clearances and distances throygh
inspulation, the battery pack shall be fitted to the intended charger.

Since battery packs for-power tools are submitted to different use patterns (such as rough
usg, high charging and\discharging currents) their safety can be evaluated only by this annex
anzf not by using,other standards for battery packs, such as IEC 62133, unless otherwlfise
indicated in this,annex. All relevant requirements of IEC 62133 are addressed in this annex

WHen evaldgating the risk of fire associated with detachable battery packs, consideration mas
be¢n givento the fact that these battery packs are unattended energy sources and have
be¢n evaluated as such in this standard. Requirements in other standards regarding the fisk
of firé.due to the charging of these detachable battery packs are therefore considered to|be
fulfilled.

This annex also addresses requirements covering the use of lithium-ion cells employed in
battery systems in tools. The following is considered within the context of these
requirements:

— These requirements address the risk of fire or explosion of these batteries and 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.
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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 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 * ifi rating Region” for Il. There m veral sets of ified
operating region(s).

s annex is not intended to apply to tools using general purpose batteries installed by the

usér and this annex alone will not be sufficient to ensure all hazards are considered for thg¢se

prdducts.

Th
co

NO

All

s annex does not apply to the safety of battery chargers themselves. However, this angnex
ers the safe functioning of lithium-ion battery systems.

[E 2 IEC 60335-2-29 covers a variety of chargers.

clauses of this standard apply unless otherwise specified in this annex. If a clausq is

stated in the annex, the requirements replace the requirements of the main body of the

stajndard unless otherwise specified.

L.3 Terms and definitions

This clause is applicable except as follows:

For the purpose of this annex, the following additional definitions apply:
L.3.201

battery system

combination of a lithium-ion~battery, the charging system, the tool and the interfages

befween them as existing during operation of the tool or during charging

L.3.202

ce

bagic functional ‘electrochemical unit containing an assembly of electrodes, electrolyte,
container, terminals, and usually separators, that is a source of electrical energy by direct

conversion of{chemical energy

L.3.203

ch

pa
ch

rger
rﬁ_n_rrlm—t—ﬁ—ﬁl—/k—or aliof the charging system contained in a Sseparate enclosure. As a minimum, the

arger includes some of the power conversion 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

L.3.204

ch

arging system

combination of circuitry intended to charge, balance and/or maintain the state of charge of the

ba

ttery
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L.3.205

Cs

rate

current, in amperes, that a cell or battery can be discharged at for 5 h to the voltage cut-off

poi

nt specified by the cell manufacturer

L.3.206

detachable battery pack
battery which is contained in a separate enclosure from the battery tool and is intended to be
removed from the tool for charging purposes

L.3.207

fir
em

L.3
ful

sy

L.3
ful
bat
ocq

ch
mal

Not

L.3

ge
bat

ission of flames from a battery

.208
y charged (battery/cell)

cell or battery charged to the maximum state of charge permitted by thé battery charg

tem intended for use with the tool

.209
y discharged (battery/cell)

mistry being used unless a different end-of-discharge voltage is specified by
nufacturer

e 1 to entry: The end-of-discharge voltages for common‘cell chemistries are provided in L.5.210.
.210
neral purpose (battery/cell)

teries and cells available from a <iariety of manufacturers, through a variety of outl

int

nded for a variety of different mantfacturers’ products

Note 1 to entry: 12 V automotive batteries and AA, C and D alkaline cells are examples of general purpose.

L.3.211
hazardous voltage
age between parts:having an average value exceeding 60 V d.c. or exceeding 42,4 V pgak

vol
wh

L.3

bn the peak-to-peak ripple exceeds 10 % of the average value

.212

integral battery

baf
chd

tery which is contained within the battery tool and is not removed from the battery tool
rgingJpurposes

ng

tery or cell that has been discharged at Cg rate until one of the following conditigns
urs: discharge terminates due to protective circuitry or the battery (or cell) reaches a total
vo[{age with an average voltage per cell equal to the énd-of-discharge voltage for the

cell
the

ets

for

Note 1 to entry: A battery that is to be removed from the battery tool for disposal or recycling purposes only is
considered to be an integral battery.

L.3.213

maximum 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 evaluated in accordance with
IEC 62133.

L.3.214
separable battery pack
battery which is contained in a separate enclosure from the battery tool and is connected to

the

battery tool by a cord
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L.3.215
specified operating region
range of permissible operation of lithium-ion cells, expressed by cell parameter limits

L.3.215.1

specified operating region for charging

conditions for voltage and current during charging in which the lithium-ion cell is permitted to
operate as specified by the cell manufacturer and evaluated in accordance with IEC 62133

L.3.216
upfer limit charging voltage

highest voltage that a lithium-ion cell is permitted to attain during normal charging for a
specified range of temperatures as specified by the cell manufacturer and evaluated| in
acgordance with IEC 62133

L.3.217
venting
condition that occurs, when a cell releases excessive internal pressure(intended by desigr to
preclude explosion

L. General conditions for the tests
L.8.2 Addition:

The cumulative stress resulting from successive(tests on the battery is to be avoided.
Adtlitional samples may be used as necessary.

L.§.7.2 Unless otherwise specified, tests to be done at rated voltage are done with a fylly
charged battery.

L.8.201 When measuring voltage, the peak value of any superimposed ripple exceedjng
101% 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 fhe
charger.

L.§.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 HHz + 500 Hz. If-charging voltage limits have been exceeded, the peak value of the voltage
melasured after, this network shall be used. The measurement shall have measurempnt
tolgrance withins* 1 %.

L.§.203-<Some of the tests may result in fire or explosion. It is therefore important that
pefsonnel 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 alea
is to be well ventilated to protect personnel from possible harmful fumes or gases.

0

L.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 repeated one more time with an interval of at least two
hours after each discharge.

L.5.205 The location of thermocouples for lithium-ion cell temperature measurements shall
be on the outer surface, half way along the longest dimension, of the cell that results in the
highest temperature.
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L.5.206 Currents measured during battery charging shall be average currents with an
averaging period of 1 sto 5 s.

L.5.207 If not otherwise specified, a fully charged battery shall be used. After removal from
the charging system and before starting a test, the fully charged battery shall be allowed to
rest for at least 2 h but no more than 6 h at an ambient temperature of (20 +5) °C.

L.5.208 When a battery comprising of a single cell is employed, instructions in this standard
referring to special preparations of a cell in a series configuration shall be ignored.

L.i.209 For battery designs where there is a series arrangement of parallel clusters| of
cells, the cluster shall be treated as a single cell for those tests that require altering fhe
ampount of charge on a single cell prior to conducting the test.

L.§.210 The end-of-discharge voltages for common cell chemistries are:

— 10,9 V/cell for nickel cadmium or nickel metal-hydride batteries;
— | 1,75 V/cell for lead-acid batteries;
— |2,5 V/cell for lithium-ion batteries, unless the manufacturer specifies a different voltage

L.Y Classification

L.7.1 This subclause applies except that class Ill tools-are not considered in this annex.

L.§ Marking and instructions

L.§.1 Non-isolated sources that can supply a tool, or tools that can be supplied dire¢tly
from the mains, shall be marked with the fdllowing:
— |rated voltage(s) or rated voltage@ange(s), in volts;

— |symbol for nature of supply, upless 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, ocrated current in amperes;

— |symbol for class H.construction, for class Il tools only.

Conpliance is checked by inspection.

L.8.3 Toolsand detachable battery packs or separable battery packs shall be marked
with additienal information as follows:

— |the business name and address of the manufacturer and, where applicable, his authoriged

ranrocantativa  Anv addrace chall ha cnffiniant +n Anciirn ~nantant CAiintmy Ay otntn \lt
representative—Any—address—shal-be—sufficientto—ensure—contact—Gountry—orstate—¢tity

and postal code (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.
Tools shall also be marked with additional information as follows:

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

— designation of the tool:
designation of the tool may be achieved by a code that is any combination of letters,
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numbers or symbols providing that this code is explained by giving the explicit designat

such as “drill”, “planer” etc. in the instructions supplied with the tool;

NOTE 2 An example of such code is “A123-B”.

ion

for tools manufactured such that its parts are shipped separately for assembly by the end

user each part shall be marked with a distinct identification on the part or the package.

Separable and detachable battery packs shall also be marked with additional information as

foll

OWS:

the capacity assigned by the manufacturer in Ah_ or mAh, based on the rated capacity of

the cells determined in accordance with IEC 61056-1, |IEC 61960, IEC 61951-1\ 4
IEC 61951-2, as applicable;

for alkaline or other non-acid electrolyte batteries, the type of battery such. as’ Li-I
NiCd and NiMH.

If gdditional markings are used, they shall not give rise to misunderstanding:

nd

pn,

the

Compliance is checked by inspection.

L.8.4 Markings specified in L.8.1, 8.2 and L.8.3 shall not be on'a detachable part of
tod.

Mafkings specified in 8.2 shall be clearly discernible fram\the outside of the tool. Markings

specified in L.8.3 shall be visible with any separable battery pack or detachable batt

pa
ne

Lk removed. Other markings on the tool may,-be visible after removal of a cover
essary.

Indications for switches and controls shall be placed on or in the vicinity of these componer
thely shall not be placed on parts which cande repositioned, or positioned in such a way t
thegl marking is misleading.

Co

mpliance is checked by inspection.

L.8.14.1.1 This subclause iscapplicable 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 tha
suitable>for one type of battery pack may create a risk of fire when used with anot
battery pack.

b) Use power tools only with specifically designated battery packs. Use of any ot
battery packs may create a risk of injury and fire.

bry
if

ts;
hat

is
her

her

Cc) When battery pack is nof in use, keep it away from ofher metal objects, Tike paper
clips, coins, keys, nails, screws or other small metal objects, that can make a
connection from one terminal to another. Shorting the battery terminals together

may cause burns or a fire.

d) Under abusive conditions, liquid may be ejected from the battery; avoid contact.
If contact accidentally occurs, flush with water. If liquid contacts eyes,

additionally seek medical help. Liquid ejected from the battery may cause irritat
or burns.

e) Do not use a battery pack or tool that is damaged or modified. Damaged
modified batteries may exhibit unpredictable behaviour resulting in fire, explosion
risk of injury.

ion

or
or
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f) Do not expose a battery pack or tool to fire or excessive temperature. Exposure to
fire or temperature above 130 °C may cause explosion.
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 outside the specified range may damage the battery and increase
the risk of fire.

6) Service

ical
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.

L.8.14.2 This subclause is applicable except as follows:

Adflition:

e) |For battery tools:

1) Instructions regarding battery charging, information regarding ambient temperatpre
range for tool and battery use and storage, and “the recommended ambignt
temperature range for the charging system during charging;

2) For a battery-operated tool intended for use with a detachable battery pack of 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.

NOTE In Europe (EN 62841-1), the following additional requirement applies:

for battery tools with integral battery: ihstruction, how the integral battery can be removed safely ffom
the tool after the tool’'s end of life, and*information about the type of battery such as Li-lon, NiCd jand
NiMH

L.9 Protection against electric shock

NOTE The title of this clause,differs from that of the main standard.

The requirements of 91 through 9.4 apply for all conditions along with the following addition:
Addition:

Tools covered by this annex and their battery packs shall be so constructed and encloged
that there‘is adequate protection against electric shock.

The clause of the standard applies to tools when they are connected to the mains or are
supplied by a non-isolated source. During the evaluation in this condition, battery packs are
to be connected to the tool in the normal fashion. The tool is also evaluated with the battery
pack removed if such removal can be accomplished without the use of a tool.

L.9.201 For battery packs which may be disconnected from the tool and tools operated
under battery power it shall not be possible to have two conductive, simultaneously
accessible parts where the voltage between them is hazardous, unless they are provided
with protective impedance.

In the case of protective impedance, the short circuit current between the parts shall not
exceed 2 mA for d.c. or 0,7 mA peak for a.c. and there shall not be more than 0,1 puF
capacitance directly between the parts.
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Compliance for accessibility is checked by applying the test probe B of IEC 61032:1997 to
each conductive 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 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
redeated.

Contact with the test probe is determined with all detachable parts removed and thé battery
todl operated in any possible position of normal use.

Lamps located behind detachable covers are not removed, providing the (dlanip may be fe-
eng¢rgized by means of a user operable plug, battery disconnection or a switch.

L.10 Starting

This clause only applies when the tool is in the configuration(where it is directly connected to
thel mains or to a non-isolated source.

L.11 Input and current

This clause only applies when the tool is in the<gonfiguration where it is directly connected to
thel mains or to a non-isolated source. In the.Case of tools that can also charge the battery
whlle performing their intended functionattie test is conducted while charging a previously
disgharged battery pack.

L.12 Heating

This clause only applies when-the tool is in the configuration where it is directly connected to
thel mains or to a non-isolated source. In the case of tools that can also charge the battery
whlle performing their intended function, they are tested with the charger connected and gre
rated at no-load-until the tool stops operating due to the battery being discharged or upntil
thermal stabilization—=is achieved, whichever occurs first. The test is repeated, allowing the
battery to charge while the tool is not operating.

L.12.201 « Normal charging of lithium-ion systems

Charding a lithium-ion battery under normal conditions shall not exceed the specifjed
operating region for charging of the cell

Compliance is checked by the following tests.

The battery is charged in accordance with the charging system instructions starting with a
fully discharged battery. Testing is carried out at an ambient temperature of (20 + 5) °C and

— if the tool is recommended to be operated at a minimum temperature lower than 4 °C, the
test is also conducted at that minimum temperature ?5 K;

— if the tool is recommended to be operated at a maximum temperature greater than 40 °C,
the test is also conducted at that maximum temperature ff) K.
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For all individual cells, the voltage, the temperature measured in accordance with L.5.205
and the charging current are monitored. In the case of parallel configurations, analysis may
be used to avoid measuring the individual branch currents. The result shall not exceed their
specified operating 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 intfroduced into a fully discharged battery by charging
ong¢ cell to approximately 50 % of full charge.

If if 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 uséd,

NOTE 2 Examples are those designs that employ circuitry intended for maintaining balance between cells in|the
batfery pack. Systems with a small number of cells in series may be shown to exhibit limited imbalancg in
pragtice, 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 imbalancg at
the lend of the test.

L.13 Resistance to heat and fire
This clause is applicable except as follows:
L.13.1 Addition:

This subclause only applies when the tookis in the configuration where it is directly connecfed
to the mains or to a non-isolated source.

In the case of tools that can charge the battery while performing their intended function, the
battery pack shall be evaluated with the charger connected to the mains and with a battery
in @& condition that results inithe most unfavourable temperatures.

In |addition, tools capable of charging the battery and which may also be capable| of
pefforming its intended operation shall also be evaluated with battery power alone if this npay
create temperatufes that are more unfavourable. For the purposes of L.13.1, a part thaf is
eng¢rgized only.by.-a battery source is not to be considered live.

L.13.2 Addition:

Non-metallic parts of a detachable battery pack or separable battery pack or non-metgllic
parts of a tool that contains an integral battery supporiing connections that carry a carrent
exceeding 0,2 A during charging and non-metallic parts within a distance of 3 mm of such
connections, are subjected to the glow-wire test of IEC 60695-2-11:2000, which is carried out
at 850 °C.

However, the tests are not applicable to:
— parts supporting welded connections and parts within a distance of 3 mm of these
connections;

— parts supporting connections in low-power circuits described in Annex H and parts within a
distance of 3 mm of these connections;

— soldered connections on printed circuits boards and parts within a distance of 3 mm of
these connections;
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— connections on small components on printed circuit boards, such a diodes, transistors,
resistors, inductors, integrated circuits and capacitors, and parts within a distance of 3 mm
of these connections.

L.14 Moisture resistance

This clause only applies when the tool is in the configuration where it is directly connected
to the mains or to a non-isolated source.

L.16 Overload protection of transformers and associated circuits

This clause only applies when the tool is in the configuration where it is directly connected to
thg mains or to a non-isolated source.

L.17 Endurance

This clause applies to tools capable of continuous operation when they are supplied dire¢tly
fropm the mains or from a non-isolated source. Tools that are mot capable of continugus
opération shall be operated under battery power for the duration of the test but shall|be
evaluated for electric strength with their charger connected.

L.18 Abnormal operation

This clause, except L.18.8 and L.18.201 to L.18204, only applies when the tool is in fhe
configuration where it is directly connected to the mains or to a non-isolated source.

L.18.8 This subclause does not apply.te“lithium-ion charging systems, since they are
covered by L.18.202.

L.18.201 All tools when operating-enly under battery power and their battery packs shall{be
so [designed that the risk of fire er-electric shock as a result of abnormal operation is obviated
as [far as is practical.

Compliance is checked by the following tests.
The abnormal conditions a) to f) below shall be applied.

The battery tOol, battery pack and the cords of d) and e), as appropriate, are placed on a goft
wopd surfacé covered by two layers of tissue paper; the sample is covered by one layel of
unfreated100 % cotton medical gauze. For the tests b), c) and f), the tool is switched on gnd
no |additional mechanical load is applied. The test is conducted until failure or until the tlest
sample returns to within 5 K of the ambient temperature or, if neither of these occurs, until at
least 3 h has elapsed. A new sample may be used for each fault listed below. No explosion
shall occur during or after the test. There shall be adequate protection against electric shock
as defined in Clause L.9. No charring or burning of the gauze or tissue paper shall result.
Venting of the cells is permitted.

Charring is defined as a blackening of the gauze caused by combustion. Discolouration of the
gauze caused by smoke is acceptable. The resistance for the short in items a), b), d), e) and
f) shall not exceed 10 mQ. 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 upon to pass the test, the test is to be repeated two
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more times, using two additional samples, and shall open 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
regarded as providing a safety critical function and comply with 18.8 with a PL = a. If a user
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)
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a)

produce the worst result. Battery pack terminals that can be contacted using either\f
probe B of IEC 61032:1997 or test probe 13 of IEC 61032:1997 are considered expos
The means of shorting shall be selected or positioned such that charring or ignitioh of
tissue paper or gauze is not influenced.

The terminals of each motor are shorted one at a time.
The rotor of each motor is locked one at a time.

Any cord provided between the separable battery pack and the,battery tool shall
shorted at the point likely to produce the most adverse effects.

Any cord provided between the tool and the charger shall be' shorted at the point likely
produce the most adverse effects.

A short is introduced between any two uninsulated.‘parts of opposite polarity nof

circuit analysis may be used to determine where a,short shall or shall not be applied. 1
test is not conducted on uninsulated parts that are’encapsulated.

8.202 Lithium-ion charging systems — abnormal conditions

s subclause applies only to lithium-ion batteries.

e charging system and battery of-a lithium-ion system shall be so designed that the 1
ire and explosion as a result of\abnormal operation during charging is obviated as far;
ractical.

mpliance is checked by thefollowing test.

ample containing ¢he battery and the associated assemblies of the charging system
ced on a soft wood surface covered by two layers of tissue paper; the sample is cove
one layer of _unfreated 100 % cotton medical gauze. The battery system is operated
bcified in L.8:14.2 e)1) with all of the categories of abnormal conditions listed below in a

Components in the charging system are faulted as in 18.6.1 b) to f), one at a time, if
ottcome of such a fault is uncertain based upon analysis. For each fault condif

accordance with the spacings given in L.28.201 unless this has been evaluated to 18.6.
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introduced_the state of the haffpry befaore nhnrging 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 L.12.201 is conducted with an imbalance of less than 50 %, a series

configured battery shall have a deliberate imbalance as established in L.12.201; or

— a single cell or parallel only configuration battery shall be fully discharged.

b) If the test of L.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 imbalance is introduced into a fully discharged battery
charging one cell to approximately 50 % of full charge.

by
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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.

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 tests, each cell voltage is continuously monitored to determine if it has exceeded

th
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undler conditions\of extreme imbalance.
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b test is conducted until the sample under test experiences a failure, returns to within
he ambient temperature or, if neither of these, until at least 7 h or twice the normal cha
jod has elapsed, whichever is longer.

5ts are considered passed if all of the following are true:

There has been no explosion during the test.

No charring or burning of the gauze or tissue paper has resultédy Charring is defined a
blackening of the gauze caused by combustion. Discolouration of the gauze caused
smoke is acceptable. Charring or igniting of the tissue paper or gauze from the shorf
means is not considered a failure.

The cells shall not have exceeded the upper limit charging voltage by more th
150 mV or, if they have, then the charging system shall be permanently disabled fr
recharging the battery. To determine if recharging is disabled, the battery shall
discharged by using the tool tested (in the case of an integral system) or by using a n
sample of the tool (in the case of a detachable battery system) to approximately 5(
charge, followed by an attempt to recharge the battery normally. There shall be
charging current after 10 min or after25 % of the nominal capacity has been deliver
whichever occurs first.

There shall be no evidence of\‘damage to the cell vent to impair compliance W
Subclause L.21.202.

8.203 Lithium-ion battery'short circuit

s subclause applies only“to lithium-ion batteries.

pre shall be no_risk of fire or explosion when the main discharge connections of a ser
figured integral’battery, detachable battery pack or separable battery pack are shor

mpliance’is checked by the following test.
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b 'te’st_is conducted with all the cells of the battery fully charged and one cell fu

Iy

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

me

dical gauze.

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
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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 upon to pass the test, the test is to be repeated {wo
moye times, using two additional samples, and shall open the circuit in the same manner,
unless the test is otherwise satisfactorily completed. Alternatively, the test may be<repeafted
with the open-circuited device bridged.

However, protective electronic circuits whose function is relied upon to pass'a test shall|be
redarded as providing a safety critical function and comply with 18.8 withha-PL = a. If a user
adjustable temperature limiter operates, the test is conducted with the\temperature limiter
sell to the most unfavourable setting and then repeated at this settiig with two additional
samples.

L.18.204 Batteries other than lithium-ion — overcharging

Batteries comprised of cells other than the lithium-ion type shall withstand abus|ve
overcharging without risk of fire or explosion.

Compliance is checked by the following test.

The battery is placed on a soft wood surfage “covered by two layers of tissue paper and the
sample is then covered by one layer of untreated 100 % cotton medical gauze and charged at
a rpte of 10 times the Cy rate for the battery for 1,25 h. There shall be no explosion and|no
charring or burning of the gauze or-tissue paper. Charring is defined as a blackening of the
galize caused by combustion. Discelouration of the gauze caused by smoke is acceptable.
Vepting of the cells is acceptable.

L.19 Mechanical hazards

L.19.201 It shall Aot be possible to install a detachable battery pack or a separable
battery pack in reverse polarity.

Conpliance~is. checked by inspection.

L.19.202) Lithium-ion enclosure pressure test

Thissubclause 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.

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?2; 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
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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.

L.20 Mechanical strength

This clause, except L.20.201 and L.20.202, only applies when the tool is in the configuration
where it is directly connected to the mains or to a non-isolated source.

L.ﬂ0.201 With the battery connected, battery tools and battery packs shall have adequpte
mefchanical strength, and shall be so constructed that they withstand rough handling that may
be |expected.

Compliance is checked by the tests of 20.2 and L.20.202.

Following the test, the battery tool and battery pack shall not catch fire\or explode and shall
melet the requirements of Clauses L.9, L.19, L.28.1 and either L.18.20{_f)*or L.28.201.

In addition, the following applies for lithium-ion batteries after the test of L.20.202:
— |the open circuit voltage of the battery shall not be less than’ 90 % of the voltage measufed
immediately prior to the test;

— |the battery shall demonstrate normal discharging and’recharging after the test;
— |there shall be no damage to the cell vent that impairs compliance with L.21.202.

.20.202 For hand-held battery tools, L.20,202.1 applies. For transportable battery tools,
0.202.2 applies.

-=r

L.20.202.1 A hand-held battery toolwith any detachable battery pack attached, shall
withstand being dropped three times(on a concrete surface from a height of 1 m. For thg¢se
three drops, the sample is tested in-the three most unfavourable positions the lowest point of
thg tool being 1 m above the conerete surface. For the test, separable accessories are hot
mojunted.

For battery tools with detachable battery packs, the test is repeated three more times
without the battery pack attached to the tool. New samples may be used for each serieg of
three drops. For the. test, separable accessories are not mounted.

In pddition for detachable battery packs or separable battery packs the test is repeafed
three morectitnes on the battery packs separately.

If gttachments are provided as specified and mounted in accordance with 8.14.2, the tesf is
rejeated with each attachment or combination of attachments mounted to a separate tool
sample with a detachable battery pack or separable battery pack installed.

L.20.202.2 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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Deformation of a guard or other part is acceptable, if the part can be readily 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.

In addition for detachable battery packs or separable battery packs with a mass greater
than or equal to 3 kg the test is repeated on the battery packs separately.

In addition for detachable battery packs or separable battery packs with a mass less than
3 Kg, the battery pack shall withstand being dropped three times on a concrete surface from a
height of 1 m. The sample shall be positioned to vary the point of impact.

L.21 Construction

NOTE 301 In Europe (EN IEC 62841-2-16), the following additional subclause applies:
L.21.18.Z2301 Isolation and disabling device

Tools with an integral battery shall either be equipped

— with an isolation device to prevent the risk of injury from mechanicalyhazards during servicing or yser
maintenance; or

— with a disabling device that prevents unintentional starting of the tool.

An isolation device shall
— provide disconnection of at least one pole of the battery from the serviceable region of the tool;

— be equipped with an unambiguous indication of the state of the disconnection device which correspondk to
each position of its manual control (actuator);

— be provided with protection against accidentalreconnection.
NOTE 1 Examples of methods to achieve this”disconnection include removable jumpers, integral battefies

that can be disconnected for servicing oruser maintenance, or an electromechanical switch with a difect
mechanical link between the actuator and.the contact.

NOTE 2 The risk of accidental reeornection of a power switch used for disconnection is addressed by|the
requirement of 21.18. The other ‘'examples in NOTE 1 achieve this by the necessary actions for reconnectiop.

A disabling device may be achieved by any of the following:

— a self-restoring or non-self-restoring lock-off device where two separate and dissimilar actions |are
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 @ single grasping motion or a straight line motion;

— a remoyable disabling device provided with the tool where it shall not be possible for the tool to| be
operated*when either applied or removed.

Compliance is checked by inspection and by manual test.

This\clause, except L.21.201 and L.21.202, only applies when the tool is in the configuratjon
where 1t 1S directly connected 1o the mains or 10 a non-isolated source.

L.21.201 Tools shall not readily accept general purpose batteries (either primary or
rechargeable) as an energy source for their primary function.

Compliance is checked by inspection.

L.21.202 Vents of lithium-ion cells shall not be obstructed in such a way as to defeat their
operation if venting is relied upon for safety.
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Compliance is checked by inspection or, if in doubt, by inspecting the cells after conclusion of
the abnormal tests of L.18.201 a), b) and c) to ensure that cells have not vented by any

me

ans other than through the cell vent.

L.21.203 User accessible interfaces between elements of a lithium-ion battery system shall

not

employ connectors of the following types:

standard mains inlet connectors, except for mains supply connections;

barrel connectors with outside diameters of 6,5 mm or less;

Co

L.2
the

L.2

nhone nluas with a diameter of 3 5 mm or less
™ Ty T

mpliance is checked by inspection.

.22 Internal wiring

mains or to a non-isolated source.

.23 Components

ir intended operation when connected to the mains or {0 a non-isolated source.

adequate breaking capacity.
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locked output mechanism current of.the fully charged battery-operated tool, each “
jod having a duration of not more than 0,5 s and each “off” period having a duration o
st 10 s.

er this test the power switch-shall have no electrical or mechanical failure. If the sw

mechanical or electrical failure.

rmal stresses.occurring in the tool.

tch,is’ operated at a uniform rate of 30 operations per minute. During the test the sw

shd

IN6perate correctly. After this test, the power switch shall have no electrical

s clause only applies when the tool is in the configuration where it is directly connecteq to

3.1.10 This subclause applies only to power switchés of tools capable of performjng

3.1.10.201 Power switches, other than those ©fytools described in L.23.1.10, shall have

mpliance is checked by subjecting a switeh'to 50 operation cycles of making and breakjng

:)nﬂ
[ at

tch

brates properly in the “on” and “off” positions at the end of the test, it is considered to have

3.1.10.202 Powerswitches, other than those of tools described in L.23.1.10, shall
hstand, without- excessive wear or other harmful effect, the mechanical, electrical, and

mpliance )is checked by subjecting a switch to 6 000 cycles of operation making gnd
aking“the current encountered in the fully charged battery tool operated at no-load. The

ich
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.

L.23.201

IEC 62133.

NOTE The above requirement for testing according to IEC 62133 does not include the battery pack itself.

Cells employed in tools or cells employed in battery packs shall comply with

L.23.202 Rechargeable cells employed in tools or in battery packs shall not be of lithium-

me

tal type.

Compliance is checked by inspection.
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NOTE Lithium-ion cells are not lithium metal cells.
L.24 Supply connection and external flexible cords

L.24.1 This subclause also applies to a flexible cord between a non-isolated source and
the tool.

L.24.3 This subclause also applies to a flexible cord between a non-isolated source and
the tool.

L.24.4 This subclause applies, except a flexible cord provided between a non-isolated
soyurce and the tool shall not be provided with a plug that can be connected directlyito the
majins.

L.24.5 This subclause does not apply to a flexible cord provided between (@ non-isolated
solirce and the tool.

L.24.20 This subclause applies, except a flexible cord provided between a non-isolated
solirce and the tool shall not be provided with an appliance inletxthat can be connected
dir¢ctly to the mains.

L.24.201 For battery tools with separable battery packs the’ external flexible cable or cprd
shall have anchorages such that the conductors are relieved from strain, including twistipg,
where they are connected within the tool, and protected from abrasion.

Compliance is checked by inspection.

L.25 Terminals for external conductors

This clause does not apply to interconhection cords.

L.26 Provision for earthing

This clause only applies when the tool is in the configuration where it is directly connected to
the mains or to a non-isolated source.

L.28 Creepage distances, clearances and distances through insulation
This clausé_is applicable except as follows:

L.284 ,"Addition:

This subclause only applies when the tool is in the configuration where it is directly connected
to the mains or to a non-isolated source. During the evaluation in this condition, battery
packs are to be connected to the tool. The tool is also evaluated with the battery pack
removed if such removal can be accomplished without the use of a tool.

Between parts of opposite polarity that are live during charging, the creepage distances and
clearances of IEC 60335-1:2010 shall apply, if they are greater than the values in Table 12.

L.28.201 Creepage distances and clearances shall not be less than values in millimetres
shown in Table L.1. The clearances specified do not apply to the air gap between the
contacts of thermal controls, overload protection devices, switches of micro-gap construction,
and the like, or to the air gap between the current-carrying members of such devices where
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the clearances vary with the movement of the contacts. Creepage distances and
clearances also do not apply to the construction of battery cells or the interconnections
between cells in a battery pack. The values specified in Table L.1 do not apply to cross-over
points of motor windings.

The values in Table L.1 are equal or larger than the values required by IEC 60664-1, when

an overvoltage category Il;

a material group Ill;

— _a onollution degree 1 for parts protected against deposition of dirt and for lacguered or
Lad ~J Ld L 7 Ld -

enamelled windings;
— |a pollution degree 3 for other parts;
— |inhomogeneous electric field

arg applied.

For parts of different polarity, clearance and creepage distances less! than those given in
Table L.1 are acceptable if the shorting of the two parts does not result\in the tool starting.

NOTE 1 The risk of fire due to spacings below the required values is covered(byithe requirements of 18.1.

Table L.1 — Minimum creepage distances and clearances
between parts of opposite polarity

Dimensions in millimefres

Working voltage Working voltage Working voltage
<15V >15Vand<32V >32V
Creepage Clearance Creepage Clearance Creepage Clearance

distance distance distance
0,82 0,8 1,5 1,5 2,02 1,5

These creepage distances are slightly; lower than suggested by IEC 60664-1. Creepage distance¢s
between live parts of different polarity" (functional insulation) are only associated to fire hazard, not [to
electric shock hazard. As products (in, the scope of IEC 62841 are products supervised during normal use,
lower distances are justified.

For parts having a hazardous voltage between them, the sum total of the measufed
distances between each of these parts and their nearest accessible surface shall not be I¢ss
than 1,5 mm clearance*and 2,0 mm creepage distance.

NOTE 2 Figure L.1 proyides clarification on the measurement method.

Compliance js.checked by measurement.

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

Distances—through—Stots—or-openings—n—exterral-parts—of-irsutating—rraterial-are—reastred (o
metal foil in contact with the accessible surface; the foil is pushed into corners and the like by
means of the test probe B of IEC 61032:1997, but is not pressed into openings.

The sum total of distances measured between parts operating at hazardous voltage and
accessible surfaces is determined by measuring the distance from each part to the accessible
surface. The distances are to be added together to determine the sum total. See Figure L.1.
For the purpose of this determination, one of the distances shall be 1,0 mm or greater. See
Annex A, cases 1 to 10.

If necessary, a force is applied to any point on bare conductors and to the outside of metal
enclosures, in an endeavour to reduce the creepage distances and clearances while taking
the measurements.
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The force is applied by means of the test probe B of IEC 61032:1997 and has a value of:

— 2 N for bare conductors;
— 30 N for enclosures.

Means provided for fixing the tool to a support are considered to be accessible.

IEC 0310414

Dimension a = distance from positive bare conductive part to the external surface as defined by foil stretched
across the openings.

Dimension b = distance from negative bare conductive partto)the external surface as defined by foil stretched
across the openings.

a+|b is the sum total as defined in L.28.201.

Figure L.1 — Measurement of clearances
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Table K.2 — Minimum total sum of creepage distances and clearances to accessible

surfaces
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS, TRANSPORTABLE
TOOLS AND LAWN AND GARDEN MACHINERY -
SAFETY -

art 2-16: Particular requirements tor hand-held tastener driving tools

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprigi
Co-operation on all questions concerning standardization in the electrical and electronic fields. To this end p
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Th
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt

may participate in this preparatory work. International, governmental and non-governmental organizations liaigi
with the IEC also participate in this preparation. IEC collaborates closely with,the International Organization

consensus of opinion on the relevant subjects since each technical’ committee has representation from
nterested IEC National Committees.

misinterpretation by any end user.
pny IEC Publication and the corresponding natiomal-or regional publication shall be clearly indicated in the laft
gervices carried out by independent certification bodies.

All users should ensure that they haye_the latest edition of this publication.

members of its technical committees and IEC National Committees for any personal injury, property damage

Publications.

Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publicationg
ndispensable for the' correct application of this publication.

EC draws attention to the possibility that the implementation of this document may involve the use of

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

Standardization (ISO) in accordance with conditions determined by agreemgént/between the two organization.

ng

pll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatignal

nd

n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repqrts,

eir
ith
ng
for

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatignal

all

EC Publications have the form of recommendations for international use and are accepted by IEC Natigpnal
Committees in that sense. While all reasonable efforts are-mfade to ensure that the technical content of |EC
Publications is accurate, IEC cannot be held responsible\for the way in which they are used or for fany

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatijons
ransparently to the maximum extent possible in their national and regional publications. Any divergence between

er.

EC itself does not provide any attestation of conformity. Independent certification bodies provide confority
pssessment services and, in some areas,;access to IEC marks of conformity. IEC is not responsible for fany

No liability shall attach to IEC or'its directors, employees, servants or agents including individual experts pnd

or

pther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees) pnd
pxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other JEC

is

(a)

patent(s). /EC takes no position concerning the evidence, validity or applicability of any claimed patent righfs in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be'required to implement this document. However, implementers are cautioned that this may not repregent
he/latest information, which may be obtained from the patent database available at https://patents.iec.ch. |EC

IEC 62841-2-16 has been prepared by IEC technical committee 116: Safety of motor-operated
electric tools. It is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

116/757/FDIS 116/800/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.
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The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

This document is to be used in conjunction with IEC 62841-1:2014.

This_document supplements or modifies the corresponding clauses in IEC 62841-1, so a

to

convert it into the IEC Standard: Particular requirements for hand-held fastener driving todls.

WH

"re

Th

Su

numbered starting from 101.

Su

Al

opg¢rated hand-held tools, transportable tools and lawn and garden machinery — Safety, can
found on the IEC website.

Th

stapility date indicated on.the |IEC website under webstore.iec.ch in the data related to
spégcific document. At this-date, the document will be

blacement”, the relevant text in IEC 62841-1 is to be adapted accordingly.

b following print types are used:

requirements: in roman type;
test specifications: in italic type;
terms defined in Clause 3: in bold type;

notes: in small roman type.

bclauses, notes, tables and figures which are additional to those in IEC 62841-1

st of all parts in the IEC 62841 sefies, published under the general title Electric mo

e committee has decided-that the contents of this document will remain unchanged until

reconfirmed,
withdrawn,<or

revised

bclauses, notes, tables and figures in Annex K'and Annex L which are additional to those i
theg main body of this document are numbered starting from 301.

ere a particular subclause of IEC 62841-1 is not mentioned in this document, that subclayse
applies as far as reasonable. Where this document states "addition", "madification”

or

are

or-
be

the
the
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ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS, TRANSPORTABLE
TOOLS AND LAWN AND GARDEN MACHINERY -
SAFETY -

Part 2-16: Particular requirements for hand-held fastener driving tools

1 [ Scope
IECQ 62841-1:2014, Clause 1 is applicable, except as follows:

Addition:
This document applies to hand-held fastener driving tools

— |intended for driving fasteners into or through concrete, fabric, fiberboard, metal, plasti
wood, wood products, cartons, and other materials; and

c,

— |whose energy to drive the fastener is derived directly or indirectly from an electric motof or
magnetic drive.

This document does not apply to pneumatically driven togls where the compressed gas comes
from an external source, such as a compressor or a tank:

This document does not apply to tools powered“by combustible gases, even if electrically
ignfted.

NOTE 101 Tools powered by compressed air or combustible gases are covered by ISO 11148-13:2017.
2 | Normative references

IEG 62841-1:2014, Clause 2 islapplicable, except as follows:

Adglition:

IEG 60664-3, Insulation coordination for equipment within low-voltage systems — Part 3: Use of
coating, potting ormoulding for protection against pollution

IEG 60664432005, Insulation coordination for equipment within low-voltage systems — Parf 4:
Copsideration of high-frequency voltage stress

IEC 62841-1:2014. Electric motor-operated hand-held tools, transportable tools and lawn and
garden machinery — Safety — Part 1: General requirements

ISO 630-2:2021, Structural steels — Part 2: Technical delivery conditions for structural steels
for general purposes

ISO 28927-13:2022, Hand-held portable power tools — Test methods for evaluation of vibration
emission — Part 13: Fastener driving tools

EN 12549:1999, Acoustics — Noise test code for fastener driving tools — Engineering method

EN 15895:2011, Cartridge operated hand-held tools — Safety requirements — Fixing and hard
marking tools
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3 Terms and definitions
IEC 62841-1:2014, Clause 3 is applicable, except as follows:
Addition:

3.101
activate

move or otherwise engage a trigger or workpiece contact so that it is in a state that allows

the_fas_te_n_e_r_d_mg_tg_oj_tg_b_e_ac_tua_ted or that satisfies one requirement for the faster

driying tool to be actuated

3.1j02
acfuate
cauyse movement of the tool component(s) intended to drive a fastener

3.1/03
acfuation mode
sequence by which a fastening operation is performed

3.103.1
contact actuation

ner

acfuation mode which allows the tool to operate by activating the workpiece contact whiilst

thel trigger is continually depressed and held

Note 101 to entry: Contact actuation is also known as bump)maode.

3.1/03.2

contact actuation with automatic reversion

acfuation mode that is capable of contact.actuation and where the tool cannot actuate if
trigger is depressed without operation ©of the workpiece contact within the trigger time-¢
period

Note 101 to entry: Additional actuation'is possible only after the trigger is released and re-activated.

3.103.3

dual activation

acfuation mode wheretwo devices, such as triggers, levers, or switches, work in conjunct
with each other such that two sequential dissimilar actions are required to actuate the tool

3.1/03.4
ful] sequential actuation

the
but

jon

acfuationnmode which allows single driving operations via the trigger after the workpigce

contact has been activated and during which additional actuation can occur only when
op(frating controls are released and re-activated in the same sequence

all

3.103.5
single sequential actuation

actuation mode which allows single driving operations via the trigger, after the workpiece
contact has been activated, and during which additional actuation can occur only when the
trigger has been returned to the non-driving position whilst the workpiece contact remains in

the activated position

3.104
actuation system

trigger or workpiece contact activated separately or in some combination or sequence to

actuate the tool
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3.105
coil nailer
fastener driving tool that drives fasteners from a collated coil of nails

Note 101 to entry: Roofing nailers are an example of a coil nailer.

3.106

fastener

mechanical device used for securing fixings to surfaces or joining materials together, such as
nails, staples and pins, for use in fastener driving tools

3.j07

fagtener driving tool
hand-held tool in which energy is transmitted in a linear motion to a fastener for the'‘purpgse
of driving the fastener into defined materials

Note 101 to entry: Fasteners are typically driven by mechanical or pneumatic means.

3.1/08

heJavy duty brad nailer
fadtener driving tool capable of driving nails of 1,2 mm (18 gauge)<or larger nominal diamgter
wirg

3.109

heavy duty stapler
fadtener driving tool capable of driving staples with/a staple leg width of 1,6 mm or larger
andl a nominal staple leg thickness of 1,4 mm or larger

3.1110

horizontal-down
togl orientation where the tool nose isxhormal to a horizontal work surface and pointed
doywnwards

3.11
horizontal-up
todl orientation where the toolnose is normal to a horizontal work surface and pointed upwafds

3.112
light duty tool
fadtener driving tool that is only capable of driving fasteners where

— |the mass_ ofithe fastener is less than 0,5 g and the length of the fastener does not exceged
26 mm;or

— |the mass of the fastener is less than 0,4 g and the length of the fastener does not exceed
36, mm

Note 101 to entry: Heavy duty brad nailers, heavy duty staplers and pinners are considered not to be light duty
tools.

3.113

multi-blow tool

fastener driving tool that drives fasteners through multiple impacts on the head of the
fastener and not through the forcible ejection of the fastener

Note 101 to entry: An example of a multi-blow tool, also known as a percussion nailer, is a palm nailer.

3.114

pinner

fastener driving tool capable of driving headless fasteners up to 51 mm in length and a
maximum diameter of 0,64 mm (23 gauge)
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3.115
staple leg thickness
maximum dimension of staple leg cross-section measured parallel to the staple crown axis

3.116

staple leg width

maximum dimension of staple leg cross-section measured perpendicular to the staple crown
axis

3.117
trigger
control element activated manually by a tool operator

3.118

trigger time-out period
for|[tools with contact actuation with automatic reversion actuation mode, the duration| of
time a trigger can be depressed without operation of the workpiece contact before the tpol
be¢omes inoperable

3.1119

wolrkpiece contact
control element or assembly on the fastener driving tool intended to be activated by fhe
woflkpiece

Note 101 to entry: This includes retractable workpiece contacts’that are normally retracted and extend when(the
trigjger is activated.

3.1191

protected workpiece contact
wolrkpiece contact that is recessed such that it cannot be activated by pressing against a flat
surface

Note 101 to entry: Protected workpiece contacts are found on tools that are designed to affix cable, tubing pnd
the [like with staples where the workpiece.contact presses against the material being affixed.

4 | General requirements

IEC 62841-1:2014, Clause 4 is applicable.

5 | General conditions for the tests
IEG 6284151,2014, Clause 5 is applicable, except as follows:

5.1|7.</Addition:

The mass of the tool includes the heaviest fastener magazine in accordance with
8.14.2 b) 102), but excludes any fasteners.

5.101 For tests that are conducted without fasteners, the test may be conducted using a test
fixture that simulates a fastener in order to avoid abnormal stresses that may occur in the tool.

5.102 For tools that employ a function that does not permit the tool to actuate without
fasteners, tests that require the tool to actuate shall be conducted with fasteners or the
function shall be disabled. If required, special hardware or software (or both) may be used in
order to disable the function.
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Radiation, toxicity and similar hazards

IEC 62841-1:2014, Clause 6 is applicable.

7

Classification

IEC 62841-1:2014, Clause 7 is applicable.

8 Marki . .

IEQ

8.1

8.2

Fa
the

appropriate symbol:

8.1

Fo
act

8.1

Th
be

sef

62841-1:2014, Clause 8 is applicable, except as follows:

Replacement of the third dash:
rated input, in watts or rated current, in amperes;

Addition:

stener driving tools shall be marked with safety information which shall be written in ong of
official languages of the country in which the machine is-to"be sold or marked with fhe

"Wear eye protection" or symbol M004 of ISO 7010;

"Wear ear protection”, or symbol M003 of ISO 7010. This marking may be omitted if the
measured sound pressure level at the operator’s‘ear in accordance with Annex | does phot
exceed 85 dB(A).

[
o

ombination of product safety labels, suchicas eye, ear, dust and head protection, is allow
1 Addition:

tools with the ability to select different actuation modes, markings indicating whiich
uation mode is enabled.

4.1 Addition:

b additional safety-instructions as specified in 8.14.1.101 or 8.14.1.102 (as applicable) small
given. The term™tool" in these warnings may be replaced by a specific tool designation, sdich
fastener driving tool, nailer, pinner, stapler, tacker, etc. This part may be printed
arately from the "General Power Tool Safety Warnings".

b)

c)
d)

e)

4.1,101 Fastener driving tool safety warnings (except for multi-blow tools)

St - LI- Te100 OIS TAaASTCTICT S cl a1 00O OO0

in unexpected firing of fasteners and personal injury.
Disconnect the tool from the power source when loading and unloading fasteners,

making adjustments or changing accessories. The tool may be accidentally activated if
it is connected to the power source, which may result in personal injury.

Be careful when handling fasteners, especially when loading and unloading. The
fasteners have sharp points which may result in personal injury.

Do not point the tool towards yourself or anyone nearby. Unexpected triggering will
discharge a fastener, which may result in personal injury.

Keep fingers away from the trigger when not operating the tool and when moving from
one operating position to another. Unexpected triggering will discharge a fastener, which
may result in personal injury.
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f) Hold the tool by insulated gripping surfaces, when performing an operation where the
fastener may contact hidden wiring or its own cord. A fastener contacting a "live" wire
may make exposed metal parts of the tool "live" and could give the operator an electric
shock.

g) Hold the tool with a firm grasp during operation. Uncontrolled recoil of the tool may result
in unintended activation, which may result in personal injury.

h) Keep all body parts such as hands and legs, etc. away from the firing direction of the
tool. The fastener may penetrate the workpiece as well as any object behind it, which may
result in personal injury.

i) Whenusingthetoot, keepattbody parts suchashandsandteygs;,etcaway fromrthe
area where the fastener is driven into the workpiece. The fastener could deflect and\¢xit
the workpiece, which may result in personal injury.

j) |Do not actuate the tool unless the tool is placed firmly against the workpiece. If fhe
tool is not in contact with the workpiece, the fastener may be deflected _away from fthe
workpiece, which may result in personal injury.

k) [When fastening electrical cables, make sure the cables are not energized. Hold the
tool only by insulated gripping surfaces. Use only fasteners designed for electrical
cable installations. Inspect that the fastener has not damaged-the insulation of the
electrical cables. A fastener that damages the insulation of €lectric cables can leaq to
electric shock and fire hazards.

UT

NOTE 101 The warning in item k) above is omitted for tools that are‘not“intended to fasten electrical cable

I) |Do not use this tool for fastening electrical cables: [t is not designed for electric caple
installation and may damage the insulation of electric‘cables, thereby causing electric shpck
or fire hazards.

NOTE 102 The warning in item |) above is omitted far tools intended to fasten electric cables in accordance
with 8.14.2 b) 106).

3

Disconnect the tool from the power source if a fastener jams in the tool. While removjng
a jammed fastener, the tool may be accidentally activated if it is connected to the power
source, which may result in personakinjury.

n) [Use caution while removing-\a jammed fastener. The mechanism may be unfer
compression and the fastenef.may be forcefully discharged, which may result in personal
injury.
NOTE 103 The warning infitem n) above is omitted for tools that do not utilize a stored potential energy to drive
the fasteners.

8.14.1.102 Multi-blow tool safety warnings

a) |Hold the toal by insulated gripping surfaces, when performing an operation where the
fastener may contact hidden wiring or its own cord. A fastener contacting a "live" wire
may maké exposed metal parts of the tool "live" and could give the operator an elecjric
shock:

b) |Keep’ all body parts such as hands and legs, etc. away from the driving direction| of
4 _ ) ; " ‘ 4 ohind it

c) When fastening electrical cables, make sure the cables are not energized. Hold the
tool only by insulated gripping surfaces. Use only fasteners designed for electrical
cable installations. Inspect that the fastener has not damaged the insulation of the
electrical cables. A fastener that damages the insulation of electric cables can lead to
electric shock and fire hazards.

NOTE 101 The warning in item c) above is omitted for tools that are not intended to fasten electrical cables.

d) Do not use this tool for fastening electrical cables. /f is not designed for electric cable
installation and may damage the insulation of electric cables, thereby causing electric shock
or fire hazards.

NOTE 102 The warning in item d) above is omitted for tools intended to fasten electric cables in accordance
with 8.14.2 b) 106).
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4.2 b) Addition:

101) Information on suitable fasteners to be used with the tool,;

102) Information on suitable accessories to be used with the tool, such as fastener
magazines or workpiece contact tip protectors;
103) Information on the correct operation of all control elements of the tool (e.g. trigger,

workpiece contact, actuation mode selector);

104) Information stating what materials the tool is designed to drive fasteners into;

105) Information indicating if the tool is intended to be used on hard materials such as steel
and concrete, including information regarding the additional downforce required| to
operate the tool;

106) Information that the tool is intended to fasten electrical cables, if applicable;

107) Information on the fasteners to be used for fixing electric cables, if applieable;

108) Instructions for removing a jammed fastener in the tool;

109) Information on actuation modes of the tool;

110) Information on the method to change the fastener magazine, if\ahy.

9 | Protection against access to live parts

IECQ 62841-1:2014, Clause 9 is applicable.

10| Starting

IEC 62841-1:2014, Clause 10 is applicable.

11| Input and current

IEC 62841-1:2014, Clause 11 is applicable.

12| Heating

IEC 62841-1:2014, Clause 12 is applicable, except as follows:

12]2 Replacement:

Fofr tools with~one or more rated voltages: The tool is operated at each rated voltage, unfler

thel load<conditions specified in 12.2.1. The voltage is then adjusted to 0,94 times the rated

Vo

tage and 1,06 times the rated voltage.

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.

For tools with a rated voltage range: The tool is operated

at the lower limit of the rated voltage range, under the load conditions specified in 12.2.1.
The voltage is then adjusted to 0,94 times the lower limit of the rated voltage range; and

at the upper limit of the rated voltage range, under the load conditions specified in 12.2.1.

The voltage is then adjusted to 1,06 times the upper limit of the rated voltage range.
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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 Replacement:

The test is conducted with or without fasteners in the tool.

NOTE 101 See 5.101 for tests that are conducted without fasteners.

Fof tools other than multi-blow tools, the tool /s operated for 10 cycles or until therinal
equilibrium is reached, whichever is achieved first. Each cycle consists of the tool operating at

— |a rate of one actuation approximately every 1 s; or

— |for tools with an inherent operating cycle greater than 1 s, operation withy'¢onseculive
operating cycles

for| 1 min and a rest period of 3 min with the tool switched off. The temperature rises are
melasured at the end of the "on" period. At the manufacturer's option, the tool may be operafed
without a rest period until thermal equilibrium is reached.

For multi-blow tools, the tool is operated continuously at @ minimum load to activate fhe
pefcussion mechanism for 10 min or until thermal equilibriuniis-feached, whichever is achieved
first.

13| Resistance to heat and fire

IECQ 62841-1:2014, Clause 13 is applicable.

14| Moisture resistance

IEC 62841-1:2014, Clause 14 is applicable.

15| Resistance to rusting

IEC 62841-1:2014, Clause 15 is applicable.

16| Overload protection of transformers and associated circuits

IECQ 62841+1:2014, Clause 16 is applicable.

17 "Endurance
IEC 62841-1:2014, Clause 17 is applicable, except as follows:
17.2 Replacement:

The test is conducted with or without fasteners in the tool.

NOTE See 5.101 for tests that are conducted without fasteners.

For tools other than multi-blow tools, the tool is operated at the cycle rate as specified in
12.2.1 for 20 000 actuations at a voltage equal to the highest rated voltage or equal to the
upper limit of the rated voltage range. It is not necessary for the test to be continuous.
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For multi-blow tools, the tool is cycled for 12 h at a voltage equal to the highest rated voltage
or equal to the upper limit of the rated voltage range. It is not necessary for the 12 h of
operation to be continuous. Each cycle of operation comprises an "on" period of 20 s and an
"off" period of 20 s, the "off" periods being included in the specified 12 h operating time. If the
cycle of operation limited by the construction is less than 20 s "on" and 20 s "off", then this
cycle may be used.

The tool may be switched on and off by means of a switch other than that incorporated in the
tool unless this disables a functionality of the tool switch.

During this test, replacement of the carbon brushes is allowed, and the tool is oiled and greajed
as|in normal use. If mechanical failure occurs and does not impair compliance with>this
do¢ument, the part that failed may be replaced.

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

During these tests, overload protection devices incorporated in the ool shall not activate.

18| Abnormal operation

IEC 62841-1:2014, Clause 18 is applicable, except as/follows:
18J)3 This subclause of IEC 62841-1:2014 is not applicable.
18J4 This subclause of IEC 62841-1:2014 is,not applicable.
18]5.1 Replacement:

All| fuses, thermal cut-outs, overload protectors and the like specified in 18.2 that gre
acg¢essible or that can be resét. by the user without the aid of a tool and any self-resetting
pratective devices are shorted.

The function of electronic circuits that prevent the tool from operating while the tool is stalled
shall be disabled unless that function has been evaluated as a safety critical function in
acgordance with 18)8. The tool is connected to a minimum 12 kVA circuit.

The leakage-current between live parts and accessible parts that are not grounded by class |
construction; is measured in accordance with Clause C.3 and is monitored throughout the test
and after'the test until the leakage current has stabilized or decreases. The leakage current
shall‘not exceed 2 mA.

The armature or rotor of the motor is stalled or, for solenoid designs, the solenoid is
continuously operated for 15 min or until the tool open-circuits or flame appears. If either
condition occurs, immediately switch off the current and if flame appears, extinguish with CO,

extinguisher.

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

— if a tool still operates after the 15 min, apply a 2 500 V electric strength test.
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If the tool has permanently open-circuited due to an overtemperature 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 manner unless the test is otherwise
satisfactorily completed.

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 accordance
with 18.8.

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

188 Replacement of Table 4 by the following:

Table 4 — Required performance levels

Type and purpose of SCF Minimum performance leVel
(PL)
Pgwer switch — prevent causing light duty tools to actuate with the trigger a
released.
Pqwer switch — prevent causing pinners operated by a dual activation device b

tolactuate with either device, such as triggers, levers or switches, released

Pqwer switch — prevent causing tools, other than multi-blow tools, light'duty c
topls and pinners operated by a dual activation device, to actuate-with either
trigger or workpiece contact released

Pgqwer switch — prevent unwanted switch on for multi-blow tools Not an SCF
Pgwer switch — provide desired switch off for multi-blow. tools Not an SCF
Inglication of contact actuation mode or contact actuation with automatic a

repersion mode as required in 8.11

Prevent exceeding the trigger time-out period for'contact actuation with a
automatic reversion as in 19.103.

Prevent being in contact actuation modes-when single sequential actuation a
or[full sequential actuation modes are selected as in 19.104

19| Mechanical hazards
IEC 62841-1:2014, Clause 19 is applicable, except as follows:

19)6 This subclause of IEC 62841-1:2014 is not applicable.

19]101(_JT'he tool, except for multi-blow tools, shall be provided with a user-operated trigger
antii gither shall: f

a) have a workpiece contact so that it is not possible to actuate the tool unless both the
trigger and the workpiece contact have been activated; or

b) be a pinner operated by a dual activation device; or
c) be alight duty tool.

Compliance is checked by inspection, by measurement and by practical tests in all possible
positions of use of the tool.

NOTE 101 In Europe (EN IEC 62841-2-16), the following conditions apply:

NOTE 19.101 The tool, except for multi-blow tools, shall be provided with a user-operated trigger and it shall
have a workpiece contact so that it is not possible to actuate the tool unless both the trigger and the workpiece
contact have been activated.
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Compliance is checked by inspection, by measurement and by practical tests in all possible positions of use of the
tool.

19.
19.

102

102.1 Tools required to have a workpiece contact shall be constructed with an actuation
system employing at least one of the actuation modes permitted in Table 101.

Compliance is checked by inspection and by the following test.
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not influence the test result.

p tool shall not actuate.

tools that operate in contact actuation or in contact actuation with automatic reversi
trigger is activated and a force is applied gradually to thé-workpiece contact until

tool reverts.

tools with a protected workpiece contact)a test force of (5 + 0,25) N shall be applied.

Table 101 — Permitted actuation modes and workpiece contact force
for fastener driving tools that require a workpiece contact

in the same direction as the normal direction of activation of the workpiece contact;-anid

in such a way that the weight of any part of the tool, including the workpiece contact, does

tools that operate in full sequential actuation and in single sequential actuation, the fest
ce specified in Table 101 is applied to the workpiece contact. The trigger.is then activated.

bn,
the

Ce is equal to the test force specified in Table 101. The tool shall not actuate. For tools that
brate in contact actuation with automatic reversion, the test shall be completed befpre

Ftools with the ability to select different actuation’modes, all actuation modes shall comply.

Fastener length Permitted actuation Test force for workpiece Test force for workpiece
modes contact for materials contact for hard materialg
(excluding hard materials) that do not result in too
that do not result in tool actuation?
actuation
(mm) (N) (N)
<15 full_sequential actuation (5 £ 0,25) (50 £ 2,5)
single sequential
actuation
contact actuation?
contact actuation with
automatic reversion?
> 15 and < 65 full sequential actuation (50 = 2,5)
single sequential (5 £ 0,25)
actuation
contact actuation with
automatic reversion?
contact actuation? (10 £ 0,5)
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Fastener length Permitted actuation Test force for workpiece Test force for workpiece
modes contact for materials contact for hard materials
(excluding hard materials) that do not result in tool
that do not result in tool actuation @
actuation
(mm) (N) (N)
2 65 and < 100 full sequential actuation (50 + 2,5)
single sequential (15 £ 0,75)
actuation
contact actuation with
automatic reversion®
contact actuation? (25 + 1,25)
> 100 full sequential actuation (35 £ 1,75) (50®\2¢5)
single sequential
actuation
a8 | Contact actuation and contact actuation with automatic reversion actuation modes are not permitted pn
fastener driving tools intended to be used on hard materials, i.e., steel, concretey, or cinder blocks.
19]102.2 In all tool orientations, the workpiece contact, if any, shall reliably return tolits
starting position.
Compliance is checked by the following test.
The workpiece contact, if any, is operated fivetimes in each of the three positions
— |horizontal-up;
— |horizontal-down; and
— |vertical
andl shall always return to its starting position.
For tools where fastener depth adjustments are integral to the workpiece contact, the tesf is
conducted at the minimum and maximum fastener depth settings.
191103 Tools that'operate in contact actuation with automatic reversion actuation mqde
shall have a trigger time-out period not exceeding 5 s.
Compliancéis checked by measurement.
191104 -Tools with contact actuation or contact actuation with automatic reversion
act i i i i be

provided with the ability to select single sequential actuation or full sequential actuation.

Co

il nailers without the ability to select single sequential actuation or full sequential

actuation mode shall be provided only with contact actuation with automatic reversion
actuation mode.

For all tools with the ability to select the actuation mode,

the selection means shall be independent from the activation of the trigger, workpiece

contact or dual activation device, as applicable; and

the tool shall be shipped with either single sequential actuation or full sequential

actuation mode selected.
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Compliance is checked by inspection.

19.105 Workpiece contacts, if any, shall be designed to possess sufficient protection against
premature failure in normal use if such failure would cause the tool to actuate by the activation
of the trigger alone.

Compliance is checked through failure analysis or by the following test.

The workpiece contact is cycled 50 000 times under conditions of its maximum travel. At the

co?MMmMM&MMMM&&W&Mne
in @&ny orientation.
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eration of the tool during the conditioning is not required unless not doing so changes
ce or travel on the workpiece contact. The workpiece contact shall be operational at
clusion of the conditioning and shall comply with 19.102.2.

Mechanical strength

[ 62841-1:2014, Clause 20 is applicable, except as follows:
3.1 Addition:

b test is conducted without any fasteners loaded in, the tool.

rtools with the ability to select different actuation modes, the test is conducted with the {

have switched into contact actuation or.eontact actuation with automatic revers
uation mode.

101 Tools with internal pressure.vessels shall be designed to contain the intended press
hout rupturing.

mpliance is checked by the-following test.

p fool is tested at a pressure equal to two times the maximum operating pressure of
sel without rupture-for 1 min. Leakage losses are permitted and are considered not to b
ure. The test may_be carried out hydrostatically.

ere the design of the tool does not permit two times the maximum operating pressure of
sel to berapplied, the vessel may be tested as a separate component and tempor
nectiens and blanking devices may be used for sealing and pressurising purposes.

the
the
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to full sequential actuation or single sequential actuation. After the test, the tool shall

on

fhe

1
Q
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21

—Construction

IEC 62841-1:2014, Clause 21 is applicable, except as follows:

21.

17 Replacement of the first paragraph:

Tools, other than multi-blow tools, shall be fitted with a power switch to actuate the tool. The

fun

ction of a power switch is accomplished by either

the simultaneous activation of the workpiece contact and the trigger for tools equipped

with both; or
the activation of the trigger alone for light duty tools; or

the activation of a dual activation device for pinners
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causing the tool to actuate.

Operational requirements for power switches throughout this document apply to the trigger
and, where present, the combination of the trigger and the workpiece contact. Electrical
requirements apply to the portion of the trigger or workpiece contact that controls the

ele

ctrical load responsible for the tool to actuate.

There shall be no arrangement to lock either a trigger or a workpiece contact in the "on"
position. The trigger shall require force and mechanical displacement to operate. The
workpiece contact, if any, shall require an applied force in order to activate as specified in

19,

21

Fo
loc

102.1.

18 Replacement:

tools, other than multi-blow tools, without a workpiece contact, the trigger shall
ated, designed or guarded so that unintentional actuation is unlikely. It shall .not be possi

to
tri

Co

21

21

21

21

21

21

22

IEQ

23

IE(

ctivate the trigger when a rigid sphere with a diameter of (100 £ 1) mmis applied to
ger from any direction with a single linear motion.

mpliance is checked by inspection and manual test.

J18.1 This subclause of IEC 62841-1:2014 is not applicable-

118.1.1 This subclause of IEC 62841-1:2014 is not.applicable.

J18.1.2 This subclause of IEC 62841-1:2014 iS\hot applicable.

[18.2 This subclause of IEC 62841-1:2014 is not applicable.

18.2.1 to 21.18.2.4 These subclauses of IEC 62841-1:2014 are not applicable.

135 This subclause of IEC 62841-1:2014 is not applicable.

Internal wiring

62841-1:2014, Glause 22 is applicable.

Componénts

[ 628414=1:2014, Clause 23 is applicable, except as follows:

23

3 2 This subclause of IEC 62841-1:2014 is not npplirahlp

be
ble
the

24

Supply connection and external flexible cords

IEC 62841-1:2014, Clause 24 is applicable.

25

Terminals for external conductors

IEC 62841-1:2014, Clause 25 is applicable.
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Provision for earthing

IEC 62841-1:2014, Clause 26 is applicable.

27

Screws and connections

IEC 62841-1:2014, Clause 27 is applicable.

28

Re

28,
shq
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—Creepage distances; clearancesand distances through-imsutation
blacement of IEC 62841-1:2014, Clause 28:

1 Creepage distances and clearances shall not be less than the values\in”millimet
wn in Table 12. The values specified in Table 12 do not apply to cross-over points of mg
dings.

an overvoltage category ll;
a material group lll;

a pollution degree 1 for parts protected against deposition of dirt and for lacquered
enamelled windings;

a pollution degree 3 for other parts;
inhomogeneous electric field;

transient overvoltages originating in the equipment not exceeding 4 000 V

applied.

tection against deposition of dirt-may be achieved through the use of

encapsulation with a minimum-thickness of 0,5 mm; or

protective coatings that'prevent the combined deposition of fine particles and moisture
surfaces between conductors. Requirements for these types of protective coatings
described in IEC 60664-3; or

enclosures that'prevent the ingress of dust by means of filters or seals, provided that
dust is generated within the enclosure itself.

[E 1 An example of encapsulation is potting.

toaether, and metal parts which are separated from live parts by basic insulation only,

crdepage distance and clearance shall not be less than the values specified for the valud

respnance voltage occurs between the point where a winding and a capacitor are connec

p values in Table 12 are equal to or larger than the values required by IEC 60664-1, when

res
tor

or

on

no

ed
the

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.

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

the

ir range of adjustment, and also with the belts removed.
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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 value shown in Table 12.
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Distances through slots or openings in external parts of insulating material are measured to
metal foil in contact with the accessible surface; the foil is pushed into corners and the like by
means of the test probe B of IEC 61032:1997, but it is not pressed into openings.

If necessary, a force is applied to any point on internal wiring and bare conductors, other than
those of heating elements, to any point on uninsulated metal capillary tubes of thermostats
and similar devices, and to the outside of metal enclosures, in an endeavour to reduce the
creepage distances and clearances while taking the measurements.

The-force-is npplinrl hy means of the test prnhn B of |IEC R1n’29'1007, and-has a valuye of:

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

— |30 N for enclosures.

Theé way in which creepage distances and clearances are measured is indicatéd in Annex| A.

Fof tools having parts with double insulation where there is no_métal between basic
indulation and supplementary insulation, the measurements are madeé as though a metal [foil
wele present between the two insulations.

Melans provided for fixing the tool to a support are considered\to be accessible.

insulations are adequately sealed, and if air is excluded between individual layers of fhe

CrEepage distances and clearances within optocouplérs are not measured if the individual
mafterial.

Fof parts of different potential, including condtctive patterns on printed circuit boards, except
for|lexternal mains connection, creepage distances and clearances smaller than the minimum
values specified

— |in Table 12; or

— |for conductive patterns on printéd circuit boards as specified below
arg allowed, provided

— |the requirements of Clause 18 are met if these creepage distances and clearances gre
short-circuited in turn;-or

— |for electronic circuits, they comply with 18.6 and 18.8.

Fof conductivespatterns on printed circuit boards, except at their edges, the minimum creepgge
digtances afd-clearances in Table 12 between parts of different potential may be reduced,| as
lonig as the.peak value of the voltage stress does not exceed:

— |150“V per mm with a minimum value of 0,2 mm, if protected against the deposition of dift;

400\ /L ih o I J £.N0 L AL £ £ 4 J H rary) J A f
- rov- v OCTr Trinrr-wWitlt o TTirrrra T vardc Ur-U, J ITTTT, 1T TTOU OrotCuiCU aydailriot tric UCTPUSTHTUT (0]

dirt.

When the limits mentioned above lead to higher values than those of Table 12, the values of
Table 12 apply.

NOTE 2 The above values are equal to or larger than the values required by IEC 60664-3.
28.2 Depending on the working voltage, the distance through insulation shall be as follows:

— For working voltages up to and including 130 V, the distance through insulation between
metal parts shall not be less than 1,0 mm, if they are separated by supplementary
insulation, and not be less than 1,5 mm, if they are separated by reinforced insulation.
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For working voltages over 130 V, the distance through insulation between metal parts shall

not be less than 1,0 mm, if they are separated by supplementary insulation, and not
less than 2,0 mm, if they are separated by reinforced insulation.

be

For all working voltages, the distance through reinforced insulation used between

enamelled or lacquered windings and accessible metal shall not be less than 1,0 mm.

The required distance through insulation may be achieved through several thicknesses of solid
insulation layers that may have intervening air between the layers such that the sum of the
thicknesses of the solid insulation equals the required thickness.

Th

a)

b)

Co

Fo
of

and Clause 18, the optocouplersbeing operated under the most onerous conditions which oc

du

s requirement does not apply, if either a) or b) is fulfilled.

The insulation is applied in thin sheet form, other than mica or similar scaly matérial, 3
consists:

— for supplementary insulation, of at least two layers, provided that any ong)of the lay
withstands the electric strength test prescribed for supplementary insulation;

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

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

The supplementary insulation or the reinforced insulation is inaccessible and meets
following condition:

The insulation, after having been conditioned for séven days (168 h) in an oven maintain
at a temperature equal to 50 K greater than the) maximum temperature rise determin
during the test of Clause 12 withstands an elécCtric strength test as specified in Annex
this test being made on the insulation both at'the temperature occurring in the oven, and
approximately room temperature.

mpliance is checked by inspection and by measurement.

optocouplers, the conditioning procedure is carried out at a temperature of 50 K in exce
he maximum temperature rise>measured on the optocoupler during the tests of Clause

ing these tests.
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