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FORFWORD
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E

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization eompr
Il national electrotechnical committees (IEC National Committees). The object of IEC is{lo,'pro
hternational co-operation on all questions concerning standardization in the electrical and electroni¢ field
his end and in addition to other activities, IEC publishes International Standards, Technical) Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC Nationa) Cammittee inters
h the subject dealt with may participate in this preparatory work. International, governmental and

overnmental organizations liaising with the IEC also participate in this preparation{ |EC collaborates clg
ith the International Organization for Standardization (ISO) in accordance with €onditions determine
greement between the two organizations.

© = g o q

Q)

onsensus of opinion on the relevant subjects since each technical comfmittee has representation frof

The formal decisions or agreements of IEC on technical matters express, as_nearly as possible, an internat
q
interested IEC National Committees.

IEC Publications have the form of recommendations for internationaltuse and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are made_to ensure that the technical content off
Rublications is accurate, IEC cannot be held responsible for the way in which they are used or for
misinterpretation by any end user.

Ih order to promote international uniformity, IEC Nationa)) Committees undertake to apply IEC Publica
transparently to the maximum extent possible in their national and regional publications. Any diverg
Hetween any IEC Publication and the corresponding natienal or regional publication shall be clearly indicat
the latter.

IEC itself does not provide any attestation of eonformity. Independent certification bodies provide confo
gdssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
ervices carried out by independent certification bodies.

Il users should ensure that they have theilatest edition of this publication.

g
A

No liability shall attach to IEC or its ‘directors, employees, servants or agents including individual experts|
members of its technical committees-and IEC National Committees for any personal injury, property damag
dther damage of any nature _whatsoever, whether direct or indirect, or for costs (including legal fees)
gxpenses arising out of the_publication, use of, or reliance upon, this IEC Publication or any other
Rublications.

s
|

ttention is drawn to_the~Normative references cited in this publication. Use of the referenced publicatio
indispensable for the'correct application of this publication.

IEC draws attention”to the possibility that the implementation of this document may involve the use o
datent(s). IEC-takes no position concerning the evidence, validity or applicability of any claimed patent righ
respect thereof:"As of the date of publication of this document, IEC had not received notice of (a) pater
hich may, be required to implement this document. However, implementers are cautioned that this may
represefit=the latest information, which may be obtained from the patent database availablé
Https://patents.iec.ch. IEC shall not be held responsible for identifying any or all such patent rights.
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This extended version (EXV) of the official IEC Standard provides the user with the
comprehensive content of the Standard.

IEC 62841-2-7:2024 EXV includes the content of IEC 62841-2-7:2024, and the references
made to IEC 62841-1:2014.

The specific content of IEC 62841-2-7:2024 is displayed on a blue background.
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IEC 62841-2-7 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

116/740/FDIS 116/762/RVD

Full information on the voting for its approval can be found in the report on voting indicated in

the

The

This

This
con

Wh
sub
or"

The

Sub

language used for the development of this International Standard is English.
document is to be used in conjunction with IEC 62841-1:2014.

document supplements or modifies the corresponding clauses in IEC' 62841-1, so a
vert it into the IEC Standard: Particular requirements for hand-held spray guns.

bre a particular subclause of IEC 62841-1 is not mentioned in this document,

replacement”, the relevant text in IEC 62841-1 is to be adapted accordingly.

following print types are used:
requirements: in roman type;

fest specifications: in italic type;

terms defined in Clause 3: in bold type

hotes: in small roman type.

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

numbered starting from 101.

Sub

in the main body of this document are numbered starting from 301.

A li
han|

on fhe IEC website.

This
acc
ava

document was drafted in accordance with ISO/IEC Directives, Part 2, and develope
brdance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplem

clause applies as far as reasonable. Where this document states "addition", "modificatjon

to

L)

that

are

clauses, notes, tables and-figures in Annex K and Annex L which are additional to thiose

5t of all parts of the IEC 62841 series, under the general title: Electric motor-operated
d-held tools, transportable tools and lawn and garden machinery — Safety, can be found

d in
ent,

lable at www.iec.ch/members_experts/refdocs. The main document types developed by

IEC

dre descriped In greater detall at Www.lecC.cn/Stanaarasaev/puplications.
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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.

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

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

IMPAORTANT - The "colour inside” logo on the cover page of this doecument indicates
that it contains colours which are considered to be useful’for the corre¢t
understanding of its contents. Users should therefore print thisc document using |a
colour printer.
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INTRODUCTION to IEC 62841-1:2014

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;

— nacts
uuuuuuuuuuuuuuuuu S T Pecto-
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ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS, TRANSPORTABLE

TOOLS AND LAWN AND GARDEN MACHINERY -
SAFETY -

Part 2-7: Particular requirements for hand-held spray guns

Scope

Thig
drivi

The

The
thre

The

This

Too

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

des

rechargeable battery-powered>motor-operated or magnetically driven tools and the bat
ks for such tools are giveniin Annex K. Requirements for such tools that are also operated

pac
and

Harld-held electric tgols, which can be mounted on a support or working stand for use as f
s without any alteration of the tool itself, are within the scope of this standard and such

tool

combination of«a\hand-held tool and a support is considered to be a transportable tool
thug coveredby-the relevant Part 3.

Thig standard does not apply to:

International Standard deals with the safety of electric motor-operated or magnetid
en:

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

above listed categories are hereinafter referred to as “tools” or {machines”.

rated voltage is not more than 250 V for single-phase, a.c. or d.c. tools, and 480 |
e-phase a.c. tools. The rated input is not more than 3 700/W.

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

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

gned for the rated voltage(_of the tools, are given in Annex B. Requirements

or charged directly from-the mains or a non-isolated source are given in Annex L.

ally

for

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

not
for
tery

xed

and

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 |EC 60335-2-45 covers a variety of heating tools.

NOTE 3

electric motor-operated household and similar electrical appliances;

electrical equipment for industrial machine-tools;

IEC 60335 series covers a variety of electric motor-operated household and similar electrical appliances.
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E 4 |EC 60204 series deals with electrical safety of machinery.

— small low voltage transformer operated bench tools intended for model making, e.g.

NOT

making of radio controlled model aircraft or cars, etc.

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

the

This standard deals with tools used in non-hazardous locations in accordance with the National Electrical Code,
NFPA 70.

NOT

E 6 In Canada, the following conditions apply:

This standard deals with tools used in non-hazardous locations in accordance with the Canadian Electric Code,

Part

This

2

The
are
und
amd

IEC
and

IEC
Amg
Amg

IEC

IEC
met

IEC

IEC

IEC
450

IEC

IEC

1, CSA C22.1, and General Requirements — Canadian Electrical Code, Part Il, CAN/CSA-C22.2 No. 0.

document applies to hand-held spray guns for non-flammable materials.

Normative references

following documents, in whole or in part, are normatively referenced in” this document
indispensable for its application. For dated references, only the edition cited applies.
ated references, the latest edition of the referenced document (including
endments) applies.

60061, Lamp caps and holders together with gauges for the control of interchangeal
safety, available at http://std.iec.ch/iec60061

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

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

TR 60083, Plugs and socket-outlets:for domestic and similar general use standardize
nber countries of IEC

60085:2007, Electrical insiation — Thermal evaluation and designation
60127 (all parts), Miniature fuses

60227 (all parts),.Polyvinyl chloride insulated cables of rated voltages up to and inclu
750 V

60238, (Edison screw lampholders

60245 (all parts), Rubber insulated cables — Rated voltages up to and inclu
750 VV

450

and
For
any

ility

d in

ling

ling

IEC 60252-1, AC motor capacitors — Part 1. General — Performance, testing and rating —
Safety requirements — Guidance for installation and operation

IEC

60320 (all parts), Appliance couplers for household and similar general purposes

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

1 There exists a consolidated version (Edition 7.2:2011) which includes IEC 60065:2001 and its Amendment 1
(2005) and Amendment 2 (2010).
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IEC 60335-1:2010, Household and similar electrical appliances — Safety — Part 1: General
requirements

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

IEC 60417, Graphical symbols for use on equipment, available at http://www.graphical-
symbols.info/graphical-symbols/equipment/db1.nsf/$enHome?OpenForm

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

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

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

IEC|60695-2-13:2010, Fire hazard testing — Part 2-13: Glowing/hHot*wire based test methodls —
Glow-wire ignition temperature (GWIT) test method for materidls

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

IEC|60695-11-10:2013, Fire hazard testing — Part/11410: Test flames — 50 W horizontal fand
vertical flame test methods

IEC|60730-1:2010, Automatic electrical controls for household and similar use — Parf 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

IEC|60906-1, IEC system of plugs and socket-outlets for household and similar purposds —
Part 1: Plugs and secket-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
screwxtype clamping units

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

IEC 60999-1:1999, Connecting devices — Electrical copper conductors — Safety requirements
for screw-type and screwless-type clamping units — Part 1. General requirements and
particular requirements for clamping units for conductors from 0,2 mm?2 up to 35 mm?2
(included)

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 61000-4-2:2008, Electromagnetic compatibility (EMC) — Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test3
Amendment 1:2007
Amendment 2:2010

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

IEC|61000-4-5:2005, Electromagnetic compatibility (EMC) - Part 4-5: Testing\ [and
measurement techniques — Surge immunity test

IEC|61000-4-6:2008, Electromagnetic compatibility (EMC) - Part 4-6:_(Testing land
measurement techniques — Immunity to conducted disturbances, induced by radio-frequgncy
fields

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

IEC|61032:1997, Protection of persons and equipment by enclosures — Probes for verificatjon

IEC|61056-1, General purpose lead-acid batteries (valve-regulated types) — Part 1: Genpral
requirements, functional characteristics — Methods ,f.test

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

IEC|61210, Connecting devices —_\Flat quick-connect terminations for electrical cogper
conguctors — Safety requirements

IEC|61540:1997, Electrical-accessories — Portable residual current devices without integral
ovefcurrent protection for hetusehold and similar use (PRCDs)%
Amendment 1:1998

IEC|61558-1, Safety of power transformers, power supplies, reactors and similar products —
Part 1: Generakrequirements and tests

IEC|6155822-4, Safety of transformers, reactors, power supply units and similar productq for
supply, voltages up to 1 100 V — Part 2-4: Particular requirements and tests for isolafting
trarisfarmers and power supply units incorporating isolating transformers

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

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).

5 There exists a consolidated version (Edition 1.1:1999) which includes IEC 61540:1997 and its Amendment 1
(2001).


https://iecnorm.com/api/?name=3218258f6eee173dd96e31fffa519588

-12 - IEC 62841-2-7:2024 EXV © IEC 2024

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 mode
power supply units and transformers for switch mode power supply units

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

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

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

IEC| 61984, Connectors — Safety requirements and tests

IEC|62133, Secondary cells and batteries containing alkaline or other non-a¢id-electrolytg¢s —
Safety requirements for portable sealed secondary cells, and for batteries\made from them,
for use in portable applications

IEC|62233, Measurement methods for electromagnetic fields of~household appliances fand
simflar apparatus with regard to human exposure

IEC| 62471, Photobiological safety of lamps and lamp systems

IECJTR 62471-2:2009, Photobiological safety of lamps{and lamp systems — Part 2: Guidance
on manufacturing requirements relating to non-lasehoptical radiation safety

IEC|62841-1:2014, Electric motor-operated hahd-held tools, transportable tools and lawn [and
garden machinery — Safety — Part 1. Generalequirements

ISQO1 1463, Metallic and oxide coatings’—~ Measurement of coating thickness — Microscopical
method

ISQ 2178, Non-magnetic coatings on magnetic substrates — Measurement of coafting
thickness — Magnetic method

ISQ1 2768-1, Generalstalerances — Part 1: Tolerances for linear and angular dimenslons
witRout individual telerance indications

ISQ1 3744, Acoustics — Determination of sound power levels and sound energy levels of npise
soufces using* sound pressure — Engineering methods for an essentially free field ovér a
reflgctingsptane

ISOL3864-2, Graphical symbols — Safety colours and safety signs — Part 2: Design principles
for product safety labels

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

ISO 4871:1996, Acoustics — Declaration and verification of noise emission values of
machinery and equipment

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

ISO 5349-1, Mechanical vibration — Measurement and evaluation of human exposure to hand-
transmitted vibration — Part 1: General requirements
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ISO 5349-2, Mechanical vibration — Measurement and evaluation of human exposure to hand-

tran

ISO

ISO

smitted vibration — Part 2: Practical guidance for measurement in the workplace
7000:2012, Graphical symbols for use on equipment — Index and synopsis

7010, Graphical symbols — Safety colours and safety signs — Registered safety signs

ISO 7574-4, Acoustics — Statistical methods for determining and verifying stated noise
emission values of machinery and equipment — Part 4. Methods for stated values for batches
of machines

ISO

ISO
spe

8041, Human response to vibration — Measuring instrumentation

9772:2012, Cellular plastics — Determination of horizontal burning characteristics of s
cimens subjected to a small flame

mall

IS 11201, Acoustics — Noise emitted by machinery and equipment.- ‘\Determination of
emission sound pressure levels at a work station and at other specified positions in| an
essentially free field over a reflecting plane with negligible environmehtal corrections

ISQO1 11203, Acoustics — Noise emitted by machinery and equipment — Determinatiog of
emission sound pressure levels at a work station and at other specified positions from|the
soupd power level

ISO| 12100, Safety of machinery — General principles.for design — Risk assessment and |risk
redliction

ISO| 13849-1, Safety of machinery — Safety-related parts of control systems — Part 1: Gengral
priniciples for design

ISO| 13850, Safety of machinery — Emgrgency stop — Principles for design

ISOYTR 11690-3, Acoustics — Reeommended practice for the design of low-noise workpldces
confaining machinery — Part 3-Sound propagation and noise prediction in workrooms

ISO| 16063-1, Methods [for.the calibration of vibration and shock transducers — Part 1: Basic
conpepts

EN [12096, Mechanical vibration — Declaration and verification of vibration emission values
ASTM B 258,) Standard specification for standard nominal diameters and cross-sectipnal
areas of AWG sizes of solid round wires used as electrical conductors

UL -‘Cg, Staudald fUl Illalf’\l‘lly aud l’abcl’l‘”y Dy\)tclll\)

NOT
us,

NOT
C.R.

NOT

E 1 In the United States of America, the following normative reference applies:
Code of Federal Regulations (CFR) Title 21, Food and Drugs.

E 2 In Canada, the following normative reference applies:

C., c. 1370, Radiation Emitting Devices Regulations

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

CR 1030-1, Hand-arm vibration — Guidelines for vibration hazards reduction — Part 1: Engineering methods by
design of machinery

EN ISO 11688-1, Acoustics — Recommended practice for the design of low-noise machinery and equipment —

Part

1: Planning (ISO/TR 11688-1)
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

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

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

3.1
accessible part
conductive part or surface of insulating materials that can be touched by means. of'the [test
prolpe B of IEC 61032:1997

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

3.3
adjustable guard
gudrd which is adjustable as a whole or which incorporates{adjustable part(s). For mandally
adjustable guards, the adjustment remains fixed during a particular operation

3.4
all-pole disconnection
disgonnection of all supply conductors except-ihe protective earthing (grounding) conduftor
by a single initiating action

3.5
attgchment
devjce attached to the housing orsether component of the tool and which may or may nog be
attached to the output mechanism-and does not modify the normal use of the tool within|the
scope of this standard

3.6
basjic insulation
insylation applied to live parts to provide protection against electric shock. Insulation applied
to ljve parts not.intended to provide electric shock protection is considered to be insulation
for functional purposes, such as magnet wire insulation

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

3.8

class | tool

tool in which protection against electric shock does not rely on basic, double or reinforced
insulation only, but which includes an additional safety precaution in that conductive
accessible parts are connected to the protective earthing conductor in the fixed wiring of the
installation in such a way that conductive accessible parts cannot become live in the event of
a failure of the basic insulation

Note 1 to entry: Also considered as class | tools are tools with double insulation and/or reinforced insulation
throughout, but also having an earthing terminal or earthing contact.
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3.9
class Il tool

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

which additional safety precautions, such as double insulation or reinforced insulation,

are

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

conditions

3.10
class lll tool

tool in which protection against electric shock relies on supply at safety extra-low voltage,

and in which voltages higher than those of safety extra-low voltages are not generated

removal requires the use of a tool

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

3.17
double insulation
insulation system comprising both basic insulation and supplementary insulation

3.18
electronic circuit
circuit incorporating at least one electronic component

uter
vith

the

uter
vith

ssible surfaces\ of insulating material, measured along the surface of the insulating

d in

accordance with the instruction for use, except externally accessible brush caps, even if
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3.19

electronic component

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

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

3.20

explosion

failure that occurs, when an enclosure opens violently and major components are forcibly
expelled in a manner that could result in injury

voltage supplied from a source within the tool and, which, when the tool is supplied at rgted

guard affixed in such a manner (e.g. by screws, nuts, welding) that.it"‘can only be openegd or

toollintended to do mechanical work, with or without provisions for mounting on a support, jand
so designed that the motor and the machinesform an assembly which can easily be brought to
the |place of operation, and which is either held or supported by hand or suspended dufing

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

repgtitive operation offa‘tool designed in such a way that the complete cycle duration cannot

intdrconnection cord
externalflexible cord provided for electrical connections between two parts of a tool

3.21
lawn and garden machinery
tool for garden maintenance

3.28

liquid system

system that employs water or a water-based liquid from an external or integral supply that is
used 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 neutral
conductor
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3.30

mean time to dangerous failure

MTTF

expectation of the mean time to dangerous failure

3.31
momentary power switch
power switch that does not remain in the “on” position when the actuating device is released

3.32

non-self-resetting thermal cut-out
thermal cut-out which requires a manual operation for resetting, or replacement of a parf, in
order to restore the current

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

er switch
devjce that electrically activates the\primary function of the tool in the “on” position jand
dealctivates the same function of the tool in its “off” position

3.37
protective device
devjce, the operation of which prevents a hazardous situation under abnormal operation
confditions

3.3

protective impedance
impgedance (connected between live parts and accessible conductive parts, and of valug so
that the current is limited to a safe value

3.3
rated current
current assigned to the tool by the manufacturer

3.40
rated frequency
frequency assigned to the tool by the manufacturer

3.41

rated frequency range

frequency range assigned to the tool by the manufacturer, expressed by its lower and upper
limits
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3.42
rated input
input in watts assigned to the tool by the manufacturer

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

3.44

rated voltage
voltage assigned to the tool by the manufacturer. For three-phase supply, it is the voltage
bet\veen phases

3.4%
rated voltage range
voltage range assigned to the tools by the manufacturer, expressed by its Jower and upper
limits

3.46
reinforced insulation
insylation of live parts which provides a degree of protection” against electric shock
equjivalent to double insulation

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

3.47
residual current device
RCD
devjce intended to detect a diversion of current from a circuit in a way that may expose|the
usef to an electric shock; in such conditions*the device opens the circuit

Notg 1 to entry: Such a device is also known/as portable residual current device (PRCD), ground fault c{rcuit
interfupter (GFCI) or earth leakage circuit breaker (ELCB).

3.4I

safety critical function
SCFk
fungtion(s) required by.this standard, the loss of which would cause the tool to functiop in
such a manner as to.€xpose the user to a risk that is in excess of the risk that is permitted by
this|standard under-abnormal conditions

3.4

safity extra-low voltage
voltage jnot*exceeding a peak value of 42,4 V between conductors and between conducfors
and| earth, the no-load voltage not exceeding a peak value of 50 V, in an electric circuit which
has|galvanic separation from the supplying electric power system by such means as a safety
isolating transformer or a converter with separate windings, the insulation of which complies
with double insulation or reinforced insulation requirements

3.50

safety isolating transformer

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

3.51

self-resetting thermal cut-out

thermal cut-out which automatically restores the current after the relevant part of the tool
has cooled down to a given value
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3.52
supplementary insulation

independent insulation applied in addition to the basic insulation, in order to provide

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

3.53
supply cord
flexible cord, for supply purposes, which is fixed to the tool

3.54
temperature limiter

temjperature-sensing device, the operating temperature of which may be either fixed
adjustable, and which, during normal operation, operates by opening or closing .a_cin
whgn the temperature of the controlled part reaches a predetermined value

Notd 1 to entry: This does not reverse this operation of opening or closing a circuit during the ndarmal operatid
the tpol.

3.5

thefmal cut-out
devjce which, during abnormal operation, limits the temperaturecof‘the controlled part
autpmatically opening the circuit, or by reducing the current, the' setting of which canno
altered by the user

3.5
thermal link
thermal cut-out which operates only once, and then/requires partial or complete replacem

3.57
thermostat

temfperature-sensing device, the operating-temperature of which may be either fixed
adjustable; and which, during normal operation, keeps the temperature of the controlled
betyween certain limits by automaticallyzopening and closing a circuit

3.58
transportable tool
tool that has the following ¢haracteristics:

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;

or
cuit

n of

ent

or
part

the
tool

b) [intended totbe moved by one or two people, with or without simple devices to facilitate

transportation, e.g. handles, wheels and the like;

c) |usedsinta stationary position set up on a bench, table, floor or incorporating a device
performs the function of a bench or table, with or without fixing, e.g. fast clamj

that
ing

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
type X attachment

method of attachment of the supply cord specified by the manufacturer so that it can easily

be replaced


https://iecnorm.com/api/?name=3218258f6eee173dd96e31fffa519588

- 20 - IEC 62841-2-7:2024 EXV © IEC 2024

3.60

type Y attachment

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

3.61

type Z attachment

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

3.62

user maintenance
maihtenance operation(s) which are intended to be carried out by the user in accordance' vith
the linstruction manual

3.63
working voltage
maximum voltage, without the effect of transient voltages, to which" the part under
conpideration is subjected when the tool is supplied at its rated voltage“and operating with
rated input or rated current

3.101
norn-flammable material
material having a flash-point above 55 °C

3.102

spray gun
tool| incorporating the motor in a hand-held unit with an unpressurized material contajner
intended for the mechanical spraying of liquid,‘paste or powdery substances

4 |[General requirements

Todls shall be so constructed thatithey operate safely so as to cause no danger to personp or
surfqoundings.

Todls that have clearly separate modes of operation shall comply separately with [the
reqlirements applicable.to'each specific mode of operation.

Multifunction tools yshall comply separately with the applicable part of IEC 6284(-2,
IEC|62841-3 or\MEC 62841-4 and shall take into account any other hazards due to (the
combination_éffunctions.

NOTEE InEbrope (EN 62841-1), the above paragraph is not applicable.

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

5 General conditions for the tests

5.1 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.
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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.

5.3 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 in fhe most
unfavourable position that may occur in normal use.

5.5| Tools provided with controls or switching devices are tested with these controls or
devjces adjusted to their most unfavourable settings, if the setting can be altered by the ujser.
Elec¢tronic speed control devices are set for the highest speed.

If the adjusting means of the control is accessible without the~aid of a tool, 5.5 applies
whather the setting can be altered by hand or with the aid of a tool. If the adjusting mearns is
notlaccessible without the aid of a tool, and if the setting is notjintended to be altered by|the
usefl, 5.5 does not apply.

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

5.6| The tests are made in a draught-free location and at an ambient temperaturge of
(20|+ 5) °C.

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

5.7| The test conditions related<te’frequency and voltage are specified in 5.7.1 to 5.7.3.

5.7 Tools for a.c. only are tested with a.c. at rated frequency, if marked, and thosq for
a.c.fd.c. are tested with the most unfavourable supply.

Todls for a.c. whichJare not marked with rated frequency, or marked with a rated frequency
range of 50 Hz«te~60 Hz or with 50/60 Hz, are tested with either 50 Hz or 60 Hz, whichever is
the [most unfavourable, unless the tool employs only series motors, in which case eifher
frequency may be used.

5.7)2 Tools having more than one rated voltage or having a rated voltage range |are
tested at the trighest voitage-

5.7.3 For tests that require a value for rated current and with spray guns where there is
no marked rated current, the value of the rated current is determined by measuring the
current of the spray gun when operated and loaded as specified in 12.2 and 12.2.1.

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 If class | 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
1l tools.

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

5.13 If, in normal use, a heating element, if any, cannot be operated unless the-motqr is
running, the element is tested with the motor running. If the heating element can beloperated
witQout the motor running, the element is tested with or without the motor runnings which}ver
is the more unfavourable. Heating elements incorporated in the tool are .¢onhected fo a
sepgrate supply unless otherwise specified.

5.14 For attachments performing a function which is within the scope 6f one of the releyant
parts of IEC 62841-2, IEC 62841-3 or IEC 62841-4, the tests arecmade in accordance With
thaf part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.

5.1% If a torque is to be applied, the method of loading is{ehosen so as to avoid additipnal
stresses, such as those caused by side thrust. Additional~loads necessary for the coryect
opeyation of the tool are, however, taken into consideration.

If albrake is used for applying a load, it must be_applied gradually to assure that the stanting
curent does not affect the test. Modification <of output means for purpose of loading is
permitted for the connection to a brake.

5.16 Tools intended to be operated at.safety extra-low voltage are tested using a supply
trarisformer intended to be used with-the tool.

5.1T7 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 jand
attgchments needed for mormal use. Details of the required accessories, equipment and
attgchments 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 a spray gun includes the heaviest nozzle and the heaviest material container in
accprdance*with 8.14.2 a) 101), but does not include any material to be sprayed.

5.18 f linear and angular dimensions are specified without a tolerance [SQ 2768-1_class

“c” is applicable.
5.19 All electrical measurements shall be made with a maximum measurement error of 5 %.

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

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.
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Radiation, toxicity and similar hazards

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

IEC

62841-4, where necessary.

NOTE Previous studies have shown that the level of electromagnetic fields (EMF) emitted by power tools and
garden machinery, measured in accordance with IEC 62233, is far below the applicable limits, provided the sole
significant source of EMF is the motor, which is typically a universal, DC (with or without brushes), induction or
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Todls emitting light from these sources shall be marked with one of the following:

Theg marking~may be omitted, if it can be demonstrated that the emitted light presents
reagonablerisk of harm.

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

2 Tools emitting visible light from electroluminescent, incandescent or LED sources
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If the tool is fitted with a laser to indicate a cutting line or the like, the laser class s
PM or lower, according to IEC 60825-1:2007.

ddition, the tool shall be marked with the symbol(s) as required by IEC 60825-1:2007
relevant laser class.

hpliance is checked by inspection.

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

ending on the type of light source, the requirements 0fy6.3.1, 6.3.2 or 6.3.3 apply.

1 Visible light indicators (pilot lamps) and/lInfrared sources used for signalling
munication are considered to have no risk_of photo-biological harm and require
king.

hpliance is checked by inspection.

sidered to be for short termj~non-general light services use where exposure is |
Hental and intermittent.

‘CAUTION Do not'stare at operating lamp”, or
symbol IEC 60447-6041 (2010-08).

ry.

hall

for

s to

and
no

are
oth

no

the light emission at a distance of 200 mm along any direction of the tool is below

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 by

the methods of IEC 62471; or

the tool itself is evaluated by the methods of IEC 62471 and found to be in Risk Group 1

or lower.

Compliance is checked by measurement and by the methods specified in IEC 62471.
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6.3.3 For light derived by sources other than those mentioned in 6.3.2, the product shall be
evaluated by the methods of IEC 62471 and the markings shall be guided by 5.4 of
IEC/TR 62471-2:2009.

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

7 Classification

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

clals I, class Il, class Il
Compliance is checked by inspection and by the relevant tests.

7.2] Tools shall have the appropriate degree of protection against harmful ingress of wpter
accprding to IEC 60529:2013. If a degree other than IPXO0 is required this|shall be specified in
the [relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.

Compliance is checked by inspection and by the relevant tests.

8 |Marking and instructions

8.1| Tools shall be marked with rating information as)follows:

clearly marked with the two rated voltages (for example 230 A/ 400 Y). A tool that
complies with this standard for a voltage range, may also be marked with any sipgle
voltage or smaller voltage range withinthat range;

— rated voltage(s) or rated voltage range, inNolts. Tools for star-delta connection sha} be

— pymbol for nature of supply, unlessthe rated frequency(ies) or rated frequency range is
marked. The symbol for nature “of supply shall be placed next to the marking for rgted
voltage;

— rated input, in watts or rated current, in amperes. The rated input or rated current to
be marked on the tool is the total maximum input or current that can be drawn ffom
external circuit at the, same time. If a tool has alternative components which can| be
selected by a control device, the rated input or rated current is that corresponding to
he highest loading possible;

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

— |P number{according to degree of protection against ingress of water other than IPX0. If
he first.numeral for the IP numbering is omitted, the omitted numeral shall be replaced by
he Ietter X, for example IPX5.

hnliance is checked bv inspection
r P4 r

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
stroke. This requirement is also applicable to tools with provision for connection to both
single-phase and multi-phase supplies.
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mples:

115/230 V: The tool is only suitable for the marked values.

230/400 V: The tool is only suitable for the voltages values indicated, 230 V being for single-
phase operation and 400 V for three-phase operation.

Compliance is checked by inspection.

8.1.
mon
mar

The

relation between input and voltage appears distinctly, unless the difference between the up

and
ran
ran

Corn

8.2

If u
not
1ISO

If u
may

If a
acc

Cal
into
req
or |

Corn

2

upper and lower limits of the rated power input shall be marked on the tooli\so that

lower limits of a rated voltage range does not exceed 20 % of the mean value of
je, in which case the marking for rated input may be related to the ‘mean value of
je.

hpliance is checked by inspection.
Tools shall be marked with a safety warning in one of the_following versions:

‘EWARNING — To reduce the risk of injury, user musbread instruction manual”, or
symbol M002 of ISO 7010, or

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

5ed, the word “WARNING” shall be in capital letters not less than 2,4 mm high and §
be separated from either the cautionary statement or the symbol ISO 7000-0434A
7000-0434B (2004-01).

be used for the term “instruction manual”.

ditional symbols are ‘used, they shall be in accordance with ISO 7010 or be designe
brdance with 1SO.3864-2 or ISO 3864-3.

tionary statements having the same signal word such as “ﬂWARNING” may be combi

one paragraph under one signal word. The order of statements shall be mark
lired by(IEC 62841-1, markings required by the relevant part of IEC 62841-2, IEC 6284
EC 62841-4 and then any optional markings.

hplidnce is checked by inspection and by measurement.

For tools marked with more than one rated voltage, a rated voltage range or with

5ed, the statement shall be verbatim except the term “operator’s manual” or “user gujde

be

the
per
the
the

or

hall
or

ned
ngs
1-3

8.3

Tools shall be marked with additional information as follows:

— 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;

— 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

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

NOT

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


https://iecnorm.com/api/?name=3218258f6eee173dd96e31fffa519588

- 26 - IEC 62841-2-7:2024 EXV © |IEC 2

designation of series or type,
allowing the technical identification of the product. This may be achieved by a combina
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
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 additional markings are used, they shall not give rise to misunderstanding

Compliance is checked by inspection.
8.4| Markings specified in 8.1 to 8.3 shall not be on a detachable part of thetool.

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

be

Indications for switches and controls shall be placed on or inthe' vicinity of these compone
they shall not be placed on parts which can be repositiongd, or positioned in such a way
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
is afjusted shall be clearly discernible.

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

For|tools where frequent changes’ in voltage setting are not required, this requiremen
conpidered to be met if the rated voltage to which the tool is adjusted can be determi
from a wiring diagram fixed to the tool. The wiring diagram may be on the inside of a c¢
which has to be removed. to"connect the supply conductors. It shall not be on a label loo
attached to the tool.

Compliance is checked by inspection.

8.6| For units the following shall be used:

024

tion

end

isible after removal of a cover, if necessary.

For
wer

nts;
that

tool

t is
ned
ver
sely

................................................... volts
A amperes
AN ampere-hours
HZ o, hertz
W watts
KW kilowatts
F o farads
UE microfarads
e litres
o grams
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For symbols the following shall be use

seconds
no-load speed

revolutions or reciprocations per minute (rpm)

d:

NOTE The rated
symbol.

[symbol IEC 60417-5031 (2002-10)]
direct current

[symbol IEC 60417-5032 (2002-10)]
alternating current

three-phase alternating current

three-phase alternating current with"neutral
rated current of the appropriate fuse-link in ampereg

time-lag miniature fuse-link’where X is the symbol
the time/current charaeteristic, as given in IEC 6012

[symbol IEC 604175019 (2006-08)]
protective earth

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

IP symibol

[symbol ISO 7000-0434A or ISO 7000-0434B (2004
on)]
caution

[symbol M002 of ISO 7010]
read the instructions

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

wattage of the lamp may be indicated in association with

[symbol IEC 60417-6041 (2010-08)]
visible radiation, instructional safeguard

for

this

diameter

lithium-ion battery
nickel-cadmium battery
nickel-metal hydride battery

If additional symbols are used, they shall not give rise to misunderstanding and be explained

in the instructions.

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

standardized system.

Compliance is checked by inspection.
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024

Tools to be connected to more than two supply conductors shall be provided with a
connection diagram, fixed to the tool, unless the terminals are clearly identified.

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

Compliance is checked by inspection.

8.8

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

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

N.

Farthing terminals shall be indicated by the symbol IEC 60417-5019 (2006-08).

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

Compliance is checked by inspection.

8.9

as tp indicate clearly which part of the tool they control.

Compliance is checked by inspection.

8.1
be

e figure O, as given by symbol IEC 60417-5008-{2002-10). A momentary power sw

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/posi
with the figure O and the colour of the buttorsshall be red or black.

The figure O shall not be used for any©ther indication.

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

For{transportable tools, a-pewer switch actuator or its cover shall not have a colour
combination of yellow and’red as specified for an emergency stop in accordance
1ISO1 13850.

Wh

en a flap/cover_is provided and covers only the start button, the colour of the flap/cq

shall not be blacky.red or yellow.

Wh

blagk.

ﬂi The “off’ position of a multi-stable power switch shall be indicated; the indication ghall
h

hich

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

tch

[tion

n a
with

ver

en a flap/cover is provided and covers the stop button, such flap/cover shall be red or

Compliance IS checked by Inspection.

8.1

req

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

uirement.

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 figures 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,

inp

ut, speed, etc.
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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.

Compliance is checked by inspection.

8.12 Markings required by the standard shall be legible and durable. Signs shall be in
contrast such as colour, texture, or relief, to their background such that the information or
instructions provided by the signs are clearly legible when viewed with normal vision from a
distance of (500 + 50) mm. Signs need not be in accordance with the blue colour
requirements of ISO 3864-2.

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

D

Aftgr the tests of 8.12, the marking shall be easily legible, it shall not be easily possiblg to

remove markings.

In donsidering the durability of the marking, the effect of normal use“is taken into accolnt.
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 reageht grade hexane with a minimum
of 85 % as n-hexane.

NOTE The designation “n-hexane” is the chemical nomenclature for a “normal” or straight chain hydrocarbor. An
example of this petroleum spirit is also known as a certified ACS (American Chemical Society) reagent grade
hexgne (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 conditionls 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 thé tools or a panel of the test surface material are placed in an
pven for a minimum of(24*h with the oven is maintained at a temperature of (120 + 2)| °C,
or alternatively for a ‘minimum of 200 h at the temperature that the label is exposed to
during the test of Clatse 12.

— [Six additional labéls applied to the tool or a panel of the test surface material are placeld in
a controlled_atmosphere maintained at 21 °C to 30 °C with a relative humidity of minimum
15 % 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.

— [Threeyadditional labels applied to the tool or a panel of the test surface material |are
placed in a controlled atmosphere maintained at 21 °C to 30 °C with a relative humidity of

- H 4 L 0 £ Z |
rmrrrrrariT 9 /0 1UT 7 2 T1.

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

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

This requirement does not apply to links which can only be replaced together with a part of
the tool.
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Compliance is checked by inspection.

8.14 An instruction manual and safety instructions shall be provided with the tool and
packaged in such a way that is noticed by the user when the tool is removed from the
packaging. An explanation of the symbols required by this standard and used on the tool shall
be provided in either the instruction manual or the safety instructions.

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

NOTE In Europe (EN 62841-1), the following additional requirement applies:

The [words "Original instructions™ shall appear on the language version(s) verified by the manufacturer,of his
authprised representative. Where no "Original instructions" exist in the official language(s) of the country wher¢ the
tool |s to be used, a translation into that/those language(s) shall be provided by the manufacturer or his ‘authofised
representative or by the person bringing the tool into the language area in question. The translations shall beaf the
words "Translation of the original instructions", and they shall be accompanied by a copy ,of>the "Original
instrpctions".

Thely shall be legible and contrast with the background.

They shall include the business name and address of the manufacturer and, where applicaple,
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 ortype as required by 8.3, includling
desgription of machine such as “drill”, “planer” etc.

8.14.1 The subjects of safety instructions are the<“General Power Tool Safety Warningg” of
Part 1 as given in 8.14.1.1, the specific tool safety Warnings of the relevant part of IEC 62841-
2, |EC 62841-3 or IEC 62841-4 and any additional safety warning statements deemed
necgessary by the manufacturer. The “General Power Tool Safety Warnings” and the spectific
tool| safety warnings, if in English, shall b&(verbatim and in any other official language tq be
equjivalent. The numbering of the safety\instructions, as given below, is not mandatory jand
may be omitted or replaced by other-s@rting 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 spray guns, for these producty an
appfropriate term such as "sprayer" or "paint sprayer" may be used.

Theg term verbatim nieans word-for-word but permits the differences in spelling between
English-speaking countries.

Formmat of all(safety warnings must differentiate, by font, highlighting or similar means,|the
confext of clauses as illustrated below.

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

of the~manual
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8.14.1.1 General power tool safety warnings

EWARNING 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.

Modification:

For spray guns,

SaVe

The

bat
1)

2)
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2
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oy ot 133535 T

@)
b)
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b)
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§
tem 4) a) may be modified as follows:

ork area safety

-

> _and 4\ f)
H VLA Iy A b

5 Tt T LA

Use the correct sprayer for your application. The correct sprayer will do the job batter
and safer at the rate for which it was designed.

all warnings and instructions for future reference.

term "power tool" in the warnings refers to your mains-operatedncorded) power todl or
ﬁy-operated (cordless) power tool.

Keep work area clean and well lit. Cluttered or darklareas invite accidents.

Do not operate power tools in explosive atmospheres, such as in the presence of
flammable liquids, gases or dust. Power tod)s Create sparks which may ignite|the
dust or fumes.

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

ectrical safety

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.

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.

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

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.

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 shqck.

operating—a—powse ool-in—a—-damp-location—is—unavoidable—use—: asidual
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)”.

3) Personal safety

a)

Stay alert, watch what you are doing and use common sense when operating a
power tool. Do not use a power tool while you are tired or under the influence of
drugs, alcohol or medication. A moment of inattention while operating power tools
may result in serious personal injury.

Use personal protective equipment. Always wear eye protection. Protective
equipment such as a dust mask, non-skid safety shoes, hard hat or hearing protection
used for appropriate conditions will reduce personal injuries.
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Prevent unintentional starting. Ensure the switch is in the off-position before
connecting to power source and/or battery pack, picking up or carrying the tool.
Carrying power tools with your finger on the switch or energising power tools that have
the switch on invites accidents.

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

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 and
clothing away from moving parts. Loose clothes, jewellery or long hair can be

h)

h)

Power tool use and care

bduyl‘lt I.Il IIIUViIly [Jdltb.

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

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

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

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

Disconnect the plug from the power sourcé 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|the
risk of starting the power tool accidentally;

Store idle power tools out of thecreach of children and do not allow perspns
unfamiliar with the power tool or.these instructions to operate the power tpol.
Power tools are dangerous in thechands 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 uyse.
Many accidents are caused by poorly maintained power tools.

Keep cutting tools-sharp and clean. Properly maintained cutting tools with sharp
cutting edges are.léss 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
performed. Use of the power tool for operations different from those intended could
resultin a hazardous situation.

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 contrql 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.

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

A) The IEC 62841-1 warnings are followed by the relevant part of IEC 62841-2, IEC 62841-3

or IEC 62841-4 warnings. The order of the warnings within IEC 62841-1 and the

IEC 62841-2, IEC 62841-3 or IEC 62841-4 warnings shall remain as given above and in

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

B) 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


https://iecnorm.com/api/?name=3218258f6eee173dd96e31fffa519588

IEC 62841-2-7:2024 EXV © IEC 2024 -33 -

below the numbered subtitle. The order of warnings within each section shall remain as
given above and in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.

When warnings are presented in this manner, the title of the IEC 62841-1 “General Power
Tool Safety Warnings” shall be omitted and the 1st sentence of the warnings in 8.14.1.1
and 8.14.1.3, if applicable, shall be modified as follows:

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

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

A General Power Tool Safety Warnings — [Section subtitle]

xample:

A General Power Tool Safety Warnings — Personal Safety

he instruction manual section titles for IEC 62841-2, IEC 62841-3, or |IEC 62841-4
arnings shall have a format:

A [Tool category name] Safety Warnings — [Section subtitle]
xample:

A Circular Saw Safety Warnings — Cutting Procedures

f particular IEC 62841-2, IEC 62841-3 or IEC 628414 \warnings do not have a numbegred
subtitle, then all warnings required by the patticular |IEC 62841-2, |IEC 62841-3 or
EC 62841-4 shall be presented in the given orden and the formatting rule above shal| be
followed without the [Section subtitle].

Any additional warnings deemed necessary’by the manufacturer, shall not be insefted
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 6284{1-2,
EC 62841-3 or IEC 62841-4 in accordance with the topic of the safety warnings or located
n any other part of the instruction:manual.

8.14.1.3 |If the safety instructions are separate from the instruction manual, then |the
follgwing warnings shall be ingluded in the instruction manual. These warnings, if in English,

sha|l be verbatim and in any other official language to be equivalent.

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

a)

WARNING Read all safety warnings, instructions, illustrations pand
pecifications -provided with this power tool. Failure to follow all instructions listed
elow may resuit'in electric shock, fire and/or serious injury.

ave all warnings and instructions for future reference.

nstfuctions for putting into use

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

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

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

5) lllustrated description of functions;
6) Limitations on ambient conditions;
7) Fitting and adjusting of guards required by 19.1;
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Information about disassembly and reassembly if applicable for transportation and/or
use.

101) Information on recommended nozzles and material containers to be used with the

spray gun;

102) Instruction not to use spray guns for spraying flammable materials;

103) Warning to be aware of any hazards presented by the material being sprayed and

instruction to consult the markings on the container or the information supplied by
the manufacturer of the material to be sprayed.

Operating instructions

1) QAttin~ A tactin

I} \J\JLLIIIS armtru L\J\Jlllls,

P) Tool changing;

B) Clamping of the workpiece;

1) Limits on size of workpiece and type of material;

) General instructions for use;

5) Identification 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) Instruction to use appropriate personal protective @quipment, such as a respiratgr.

Maintenance and servicing instructions

1) User maintenance, such as cleaning, sharpening, lubricating, servicing ang/or
replacing of parts;

P) Servicing by manufacturer or agent; list of;addresses;

B) List of user-replaceable parts and instruction how to replace them;

1) Special tools which may be required:

b) For power tools with type X :attachment: instruction that, if the supply cord of |this
power tool is damaged, it_must be replaced by a specially prepared supply cord
available through the service organization;

b) For power tools with:tfype Y attachment: instruction that, if the replacement of|the
supply cord is necéessary, this has to be done by the manufacturer or his agent in
order to avoid a sdafety hazard;

7) For power tools with type Z attachment: information that the supply cord of |this
power tool cannot be replaced, and the power tool shall be scrapped.

101) Instrietion not to clean spray guns with flammable solvents.

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

1) Instructions for
< the connection to the liquid supply;

— the use of the liquid and the use of attachments to comply with 14.3 in order to
— avoid the tool being affected by the liquid;

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

— the maximum permitted pressure of the liquid supply;

2) For tools provided with an RCD
— warning never to use the tool without the RCD provided with the tool;

— instruction always to test the correct operation of the RCD before starting work,
unless the RCD is of a self-checking type;

3) For tools for use in combination with an isolating transformer: warning never to use the

tool without the transformer delivered with the tool or of the type as specified in these
instructions;
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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
working area.

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

1) The noise emission, measured in accordance with 1.2, as follows:

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

- A-weighted sound power level L, and its uncertainty K where the A-weighted sound pressure level L

WA’
exceeds 80 dB(A);

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

2)  Recommendation for the operator to wear hearing protection.

pA

pCpeak’ where this exceeds 63 Pa (130 dBtin’relatipn 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/s?, its value shall be given in the instructions.
4)  The following information:

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

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

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

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

8.14.3 If information about the mass oriweight of the tool is provided, it shall be the mass
spegified in 5.17.

Compliance is checked by inspection.

9 |Protection against access to live parts

9.1| Tools shall bé $6 constructed and enclosed that there is adequate protection against
acc|dental contact\with live parts. The requirement applies for all positions of the tool, gven
after removal of.detachable parts and soft materials (elastomers), such as soft grip coverings.

Compliance.is checked by inspection, 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 the case of protective impedance, the current between the part and the supply source
shall not exceed 2 mA for d.c., and its peak value shall not exceed 0,7 mA for a.c., and
moreover:

— for voltages having a peak value over 42,4 V up to and including 450 V, the capacitance
shall not exceed 0,1 uF;
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— for voltages having a peak value over 450 V up to and including 15 kV, the discharge shall
not exceed 45 uC.

Compliance is checked by operating the tool at rated voltage. Voltages and currents 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.

NO Detalls 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. Howevef, duying
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
accpssible without the aid of a tool.

Tes{t probe B of IEC 61032:1997 is applied with a force not exceeding 5 N, the tool beinp in
evefy possible position except that tools normally used on_the floor and having a mass
exceeding 40 kg are not tilted. Through openings, the test\ptobe is applied to any depth fthat
the |probe will permit, and it is rotated or angled before;\during, and after insertion to |any
posjtion.

If tHe opening does not allow the entry of the probe, a rigid test probe with the dimensionjs of
the [test probe B of IEC 61032:1997, but without any articulation, is used, the force on|the
prope is increased to 20 N and the test with,the articulated test probe B of IEC 61032:1(997
repeated.

It shall not be possible to touch withthé test probe live parts or live parts protected only by
lacquer, enamel, ordinary paper, cetton, oxide film, beads or sealing compound.

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

9.4| Test probe 13 of\lEC 61032:1997 is applied with a force not exceeding 5 N through
opehings in class ll(tools and class Il constructions, except for those giving access to lamp
capls and live parts in socket-outlets.

The test probéis also applied through openings in earthed metal enclosures having a non-
conguctive coating such as enamel or lacquer.

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

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

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

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 IEC 61032:1997, as
described in 9.3.
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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.

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
healting.

In gll cases, the tool shall operate and overload protection devices incorporated in the [fool
shall not activate. Centrifugal and other automatic starting switches, if any, shall opefate
religbly, and without contact chattering.

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

Compliance is checked by starting the tool once at rated voltage and no-load with any spleed
controls set for maximum speed and all other control devices set as in normal use.

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

11 |Input and current

The| rated input or rated current shall-be at least the measured power input or current urjder
load.

Compliance is checked by measuring the power input or current of the spray gun when
opefated and loaded as specified in 12.2 and 12.2.1 If the spray gun is only marked Wwith
rated input, the current of\the spray gun should also be measured and recorded for the |test
congition of 5.7.3.

12 |Heating

12.1 Tools shall not attain excessive temperatures with rated input or rated current.

Compliance is checked by determining the temperature rise of the various parts under|the

condittens—speeified—in—122to—12-6—Fhenthe—testof Clause -3 —at1-06-tmes—the—rated

voltage is made under heated conditions.

12.2 For spray guns with one or more rated voltages: The spray gun is operated at each
rated voltage, under the load conditions specified in 12.2.1.

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 spray gun is
operating.

For spray guns with a rated voltage range: The spray gun is operated

— at the lower limit of the rated voltage range; and
— at 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
temperature rises are measured at the end of the last "on" period.

12.2.1 The spray gun is fitted with the smallest nozzle recommended by the manufacturer in
accordance with 8.14.2 a) 101). The spray gun is operated through continuous cycles
spraying for 1 h or until temperatures stabilise, whichever is achieved first. Each cycle
consists of spraying water, paint or hydraulic fluid until the volume of the largest
recommended material container in accordance with 8.14.2 a) 101) is empty followed by a
maximum 1 min "off" period in order to refill the material container before the test is
continued. The combination of controls, if any, is adjusted so as to achieve maximum input
during the periods of operation. At the manufacturer's option, the spray gun may also be
opeyratedcontinuousty untitthrernat-stabitisation:

This subclause provides specific test conditions for heating elements and cofd storage

.1 Heating elements, if any, are operated under the conditions specified\in Clause 1|1 of

12.3.2 For tools provided with an automatic cord reel, one thifd of the total length of|the
is unreeled. The temperature rise of the cord sheath is determined as near as possible to
the lhub of the reel and also between the two outermost layers'of the cord on the reel.

For| cord storage devices, other than automatic ,cerd reels, which are intended to
accpmmodate the supply cord partially while the todl is in operation, 50 cm of the cord is
unwound. The temperature rise of the stored part“of the cord is determined at the most
unfavourable place.

12.4 Temperature rises, other than those efwindings, are determined by means of fine-yire
thefmocouples so chosen and positioned that they have the minimum effect on |the
temiperature of the part under test.

temperature rise of electricakinsulation, other than that of windings, is determined on|the
surflace of insulation, at places where failure could cause a short circuit, contact between Jive
parfs and accessible parts, bridging of insulation, or reduction of creepage distance$ or
clearances below the values specified in 28.1.

Temperature rises of windings are determined by the resistance method, unless the windlngs
are| non-uniform, ‘of the method involves severe complications to make the necessary
conhections for-the resistance measurement. In that case, the measurement is madg by
thefmocoupjes.

In determihing the temperature rises of handles, knobs, grips and the like, consideration is
givgn to all parts which are gripped in normal use, and, if of insulating material, to those
partsin contact with ot metar.

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.

12.5 During the test, protective devices shall not operate and sealing compound, if any,
shall not flow out. The temperature rises shall not exceed the values shown in Tables 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
Pinls of appliance inlets:
— | for hot conditions 95
— | for cold conditions 40
Ampient of switches, temperature limiters °:
— | without T-marking 30
— | with T-marking T-25
Rubber or polyvinyl chloride insulation of internal and external
wir|ng, including supply cords:
— | without temperature rating ¢ 50
— | with temperature rating (T7) T-25
Cofd sheath used as supplementary insulation 35
Rubber, other than synthetic, used for gaskets or other parts, the
deterioration of which could affect safety:
— | when used as supplementary insulation or as\reinforced 40
insulation
— | in other cases 50
Lamhpholders E14 and B15:
— |metal or ceramic type 130
— |insulated type, other than ceramic 90
— |with T-marking T-25
Material used as insulation other than that specified for wires and
winldings d
— | impregnated or varnished textile, paper or press board 70
— | laminates bonded with:
« melaminé-formaldehyde; phenol-formaldehyde or
phenal-furfural resins 85 (175)
« urea-formaldehyde resin 65 (150)
— | Printed circuit boards bonded with epoxy resin 120
— —mourding or:
« 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:
. small ceramic capacitors for radio and television

interference suppression 50
Ll o

« capacitors complying with IEC 60384-14 or 14.2 of

IEC 60065:2011 50
« other capacitors 9 20
Parts in contact with oil having a flash-point of t °C t-50

2 |[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 parentheges
apply in both cases. For motors constructed so that the circulation of the air{between the inside and fthe
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.

T signifies the maximum operating temperature.

The ambient temperature of switches, thermostats and temperature limiters is the temperature of the aif at
the hottest point at a distance of 5 mm from the surface of the switch and component concerned.

For the purpose of this test, switches and thermostats marked with individual ratings may be considered as
having no marking for the maximum operating temperature\if requested by the tool manufacturer.

¢ [This limit applies to cables, cords and wires complyingwith the relevant IEC standards; for others, it may| be
different. While no limit applies to connectors, it is récognized that these limits for wiring apply to intefnal
wiring at the point where it is terminated in a connector.

The values in parentheses apply, if the material*is used for handles, knobs, grips and the like, and ig in
contact with hot metal.

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

f [The limit specified concerns the 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 temperatures$ in
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,
At= ———— (k+t, )= (t, = 1)
R;
here
At s the temperature rise;
R, s the resistance at the beginning of the test;
R, 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;

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 held for short periods

Parts Temperature rise
K
External enclosure, except handles held in normal use 60
Handles, knobs, grips, and the like which, in normal use, are continuously held:
- of metal 30
—  of porcelain or vitreous material 40
— of moulded material, rubber or wood 50

only_(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 armature

andjor field windings exceed the values in Table 1 or when there is doubt/with regards to|the

temperature classification of the insulation system.

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

a) Windings are kept for 10 days (240 h) in a heating cabinet, the temperature of which is
80 +2) °C in excess of the temperature rise of thelwindings determined according to
12.4. Then the samples shall be gradually caeoled to ambient temperature without
fntroducing thermal shock.

b) Wfter 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 to_detect interturn short circuits.

Faults which may occur in insulation, which did not show an excessive temperature Jrise

during the test of 12.4, are ignoréd and are repaired, if necessary, in order to complete|the

testls of 12.6.

13 [Resistance to heat and fire

13.1 The following parts shall be sufficiently resistant to distortion due to heat, if this could

caupe the toaltofail to comply with this standard:

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

— parts-of thermoplastic material supporting current carrying parts;

3 —tt st - - I . ot forced

insulation.

For the purpose of 13.1, “supporting” means that the retention of the current carrying part by
the insulating material is relied upon to fulfil 28.1. Contact alone does not constitute support.

This requirement does not apply to:

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

ceramic materials;

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

commutators.
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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

13.2 Parts of non-metallic material shall be adequately resistant to ignition and to'Sprea

fire

Thig requirement does not apply to

Compliance is checked by one of the following:

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

providing supplementary insulation or reinforced insulation;

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

Linenclosed switch contacts, and the like;
B bus bar, a connecting strap, a terminal, enamelled wire, and the like;

ess during normal operation or from a low power-ciretit as described in Annex H;
he insulation of wires;

negligible fuel to fire;
ceramic materials;

commutators;
small parts, the plastic content ofwhich is less than 5 g;

bther external parts not likely to be ignited or to propagate flames originating from in
he tool.

subjecting parts (ofyhon-metallic material, or representative specimens no thicker than
relevant parts,\ _to the glow-wire test of |IEC 60695-2-11:2000, which is carried ou
550 °C;

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

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

d of

nternal parts that are more than 13,0 mm from an arcing part such as a commutgtor,
nternal parts that are more than 1,0 mm from a non-arcing uninsulated live part, such as

nternal parts that are 1,0 mm or less from connectionstor conductors carrying 0,2 A or

pears, cams, belts, bearings, fans, decorative trims, knobs which would contribute

nsulating parts of motors: e.g. shaft insulation, end spiders, slot liners, wedges,

side

the
( at

the

to

EC 60695-2-13:2010 provided that the test sample was no thicker than the relevant pa

t.

Parts for which the above cannot be carried out, such as those made of soft or foamy
material, shall meet the requirements specified in 1ISO 9772:2012 for category HBF material,

the

14

test sample being no thicker than the relevant part.

Moisture resistance

14.1 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

gen

eral, to use a cabinet which is thermally insulated.

Bef
t an
it af

The

bre being placed in the humidity cabinet, the sample is brought to a temperature betw
d (t + 4) °C. The tool is considered to be brought to the specified temperature by-kee
this temperature for at least 4 h before the humidity treatment.

tool is kept in the cabinet for 48 h.

een
bing

Immediately after this test, the tool shall withstand the tests of Clause C)2 at rated voltage.

The
whi
whi

In 4
cor

n the tool shall withstand the test of Annex D in the humidity cabiret, or in the roor
ch the tool was brought to the prescribed temperature after reassembly of those p
ch may have been removed.

ddition a test of Clause D.2 is applied between accesSiblé metal parts and the suf
i which is wrapped with metal foil where it is located ifi_an inlet bushing, a cord guard

cordl anchorage, any clamping screws being tightened to‘the torque specified in Table 11.

test

14.1
acc

Corl
con

14.1

Too
pos

Ele
are

14.1

voltage is 1 250 V for class I tools and 1 750 V fef.class Il tools.

?  The enclosure of the tool shall provide the degree of protection against moistur
brdance with the classification of the tool.

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

.1 The tool is not connected-to the supply.

Is are turned continuously at approximately 1 rev/min through the most unfavourd
ftions during the test,

btrical componénts, 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 Toovls other than IPXO0 are subjected to tests of IEC 60529:2013 as follows:

PXA1-tools are subjected to the test described in 14.2.1;

nin
arts

ply
Dr a
The

tool

hble

tool/

For

FXZ TOOIS are Subjecteq 10 tne tesSt aeScribed In 14.Z2.Z,

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.

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 removed, except
those fulfilling the test of 21.22

The tool is prepared with approximately 1,0 % NaCl solution in the following models if
applicable:
— las 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 I, whichever is the greater, is poured in steadily over

a period of 609, 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 tifnes
on the tool.

In each applicable preparation, the tool is operated at“rated voltage in each position
congistent with the relevant part of IEC 62841-2, |IECY62841-3 or IEC 62841-4 and |the
instructions according to 8.14.2 b) for 1 min whilestonitoring the leakage current a$ in
Clayse 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 meet the electric strength test of D.2 between live parts jand
acciessible parts after being allowed t6’dry for 24 h at ambient temperature.

14.4 Liquid systems shall not subject the user to an increased risk of electrical shock by
conjponents 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 hydrosiatic
pre$sure equal to twice the pressure stated in 8.14.2 d) 1) is applied for 1 h.

The ‘tool is then placed for 1 min, in all positions consistent with the relevant parf 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,
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.

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

Compliance is checked at rated voltage by operating the residual current device under

aonditione-of-qimiilatad Inaleana Ao jn Al abhova Ayipinsy anpAitinpma ~AFf Innlind potar ~F £ha -I-OOI
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for 50 cycles. The residual current device shall operate correctly for all cycles.

c) [The RCD shall be installed such that it is unlikely to be removed during use <or,'normal
Mmaintenance.

This requirement is considered fulfilled if the residual current device is/Afixed to the [tool
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 land
nterconnection cord.

Compliance is checked by inspection.
15 [Resistance to rusting

15.1 Ferrous parts used to conduct electricity and~those mechanical parts specified in[the
relevant part of IEC 62841-2, IEC 62841-3 or |IEC 62841-4 shall be adequately protec¢ted
agajinst rusting.

Compliance is checked by the following test:

All grease is removed from the parts:ta’be tested by immersing them in a suitable degreaging
ageint for 10 min.

The parts are then immersed for 10 min in a 10 % solution of ammonium chloride in water gt a
temiperature of (20 + 5) °C.

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

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

AftgrSthe parts have been dried for 10 min in a heating cabinet at a temperaturg of
(106—=35)"Ctheirsurfacesshattstrow no—signs of rust when viewed with mormatvisiorrfrom a

distance of (500 + 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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Overload protection of transformers and associated circuits

024

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

tran

sformer, 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,
the internal short-circuiting of lamp filaments.
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class Il construction is not, for the purpose of this requirement, considered as likel
ir.

hpliance is checked by applying the most unfavourable short circuit or ovefload whic|
y 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 time
0,94 times rated voltage, whichever is the more unfavourable;

for tools with a rated voltage range, the tool is operated at a, voltage equal to 1,06 ti
the upper limit of the rated voltage range or at a voltage equal to 0,94 times the Ig
imit of the rated voltage range, whichever is the more unfavourable.

temperature rise of the insulation of the conductors of ‘safety extra-low voltage cirg
ptermined, and shall not exceed the relevant value specified in Table 1 by more than 1

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

E Protection of transformer windings can be, for'example, obtained by the inherent impedance of the win
means of fuses, automatic switches, thermal eut-outs or similar devices incorporated in the transforme
ar devices located inside the tool only accessible with the aid of a tool.

Endurance
Tools shall be so constructed that there will be no electrical or mechanical failure
ht impair compliance with this standard. The insulation shall not be damaged and cont

connections shall .not work loose as a result of heating, vibrations, etc.

eover, overload_protection devices incorporated in the tool shall not activate under nof
ning conditions.

nplianee.is checked by the test of 17.2 and, for tools provided with a centrifugal or o
ting'\switch, also by the test of 17.3.
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Immediately after these tests, the tool shall withstand an electric strength test as specified in
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

inn

ormal use.
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17.2 The spray gun is fitted with the smallest nozzle recommended by the manufacturer in
accordance with 8.14.2 a) 101). The spray gun is operated for 12 h of operation at a voltage
equal to 1,1 times the highest rated voltage or 1,1 times the upper limit of the rated voltage
range, and then for 12 h at a supply voltage equal to 0,9 times the lowest rated voltage or
0,9 times the lower limit of the rated voltage range. The spray gun is operated through
continuous cycles spraying. Each cycle consists of spraying water, paint or hydraulic fluid
until the volume of the largest recommended container in accordance with 8.14.2 a) 101) is
empty followed by a 5 min "off" period. The combination of controls, if any, is adjusted so as
to achieve maximum input during the periods of operation.

The spray gun may be switched on and off by means of a switch other than that incorporated

in the—spray gun:

Dunng this test, if applicable, replacement of the carbon brushes is allowed, and ¢he spray
gun is oiled and greased as in normal use.

If tHe temperature rise of any part of the spray gun exceeds the temperature rise determined
durlng the test of 12.1, forced cooling or rest periods are applied, the rest periods bging
excluded from the specified operating time.

Dunng these tests, overload protection devices shall not operate,

17.3 Tools provided with a centrifugal or other automatic’ starting switch are stafted
10 000 times at rated input or rated current, and at a voltage equal to 0,9 times the lowest
rated voltage or 0,9 times the lower limit of the rated‘\voltage range, the operating cjcle
being that specified in 17.2.

18 |Abnormal operation

18.1 Tools shall be so designed that the risk of fire and mechanical damage impairing safety
and| the protection against electric shock*as a result of abnormal operation is obviated aq far
as ip practicable.

Compliance is checked by thé,tests of 18.3 to 18.4 under the conditions specified in 18.2
appllying 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.

Aftgr the tests.~and when the tool has returned to within 5 K of the ambient temperature,
compliance\ with Clause 9 shall be maintained and the tool shall withstand the elegtric
stregngth-test of Annex D between live parts and accessible parts.
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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 Tools incorporating a series motor are operated without accessories at a voltage equal
to 1,3 times rated voltage for 1 min at no-load.

During the test, parts shall not be ejected from the tool. After this test, the tool need not be
capable of further use.

An gdditional device incorporated in the tool to limit the speed may operate during the-test

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

— |for 30 s, if they are kept switched on by hand or continuously loaded by/hand;
— lor otherwise, for 5 min;

with one phase disconnected, and under the torque produced whileperated at rated voltage
or the mean value of the rated voltage range with rated input or.rated current.

At the end of the test period specified, or at the instant of\operation of fuses, thermal ¢cut-
outs, motor protection devices, and the like, the temperature of the windings shall not exceed
the \values shown in Table 3.

Table 3 — Maximum winding temperature

Class 105 120 130 155 180 200 220 250
Temperature 200 215 225 240 260 280 300 330
°C

18.% Protection against electric shock shall not be impaired when a class Il tool or a class |
too| 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 IEC 62841-4
with

— [series motors, compliance is checked by the test of 18.5.1. In the case of a class I tool
with a series' motor employing a class Il armature construction, the test of 18.5.f is
replaced by the test of 18.5.2;

— motors_having electronically commutated stator windings, compliance is checked by|the
fest of 18.5.4;
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For lawn and garden machinery, the required test is 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
are accessible or can be reset by the user without the aid of a tool and any self-resetting
protective devices are shorted.

The function of electronic circuits that prevent the tool from operating at 160 % of the rated
current 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.
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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 tool is operated at rated voltage. The tool is loaded to 160 % of the rated current. The
mechanical load is maintained for either 15 min or until the tool open-circuits or flame
appears. If the tool will not operate at 160 %, the tool is stalled for 15 min or until the tool
open-circuits or flame appears. If either condition occurs, immediately switch off the current
and, if flames appear, extinguish with CO, extinguisher.

Aftgr 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_lare|not
grounded by class | construction as follows:

— [f atool does not operate after the 15 min, apply a 1 500 V electric strengthtest;
— [f a tool still operates after the 15 min, apply a 2 500 V electric strength test:

If tHe tool has permanently open-circuited due to an over temperature condition before 15|min
has|elapsed for any reason except the opening of a motor winding, the test shall be repeated.
This second test shall be terminated in the same mode unjess the test is otherwise
satisfactorily completed.

If the test terminated due to a non-self-resetting thermal‘imit function of an electrgnic
cirqguit, this circuit shall either be bypassed or evaluated as a safety critical function in
18.8.

If the tool has permanently open-circuited for reasons other than above, the caus¢ is
det¢rmined and bypassed in a new sample and:the test is repeated.

18.%.2 A sample of the armature is connéected to a minimum 12 kVA circuit.

The leakage current between the commutator segments and the armature shaft, is measyred
with 1,06 times the tool’s rated voltage applied between the commutator segments, located
180° apart, and the armature-shaft (see Figure 3). The leakage current is monitgred
thrqughout the test and after.the test until it has stabilized or decreases. The leakage current
shafl not exceed 2 mA.

The armature is subjected to carry 160 % of the rated current. The current is applied to|the
commutator segments that are located 180° apart. The current, without further adjustmeny, is
applied for either® 15 min or until the armature open-circuits or flame appears. If eifther
congition occurs, immediately open S1 of Figure 3 and, if flames appear, extinguish with €O,
extinguisher.

Aftgr.the armature has returned to within 5 K of the ambient temperature, a 1 500 V elegtric
Str IIytI'I tb‘bt MCT C/dubb‘ DZ ib [Jb'lfUIIIIUu’ l’Jb'lLVVUUII tlllb' bUIIIlIIutdtUI Ob’ylllb'lltb dllul the
armature shaft.

18.5.3 The tool is connected to a minimum 12 kVA circuit and is operated under stalled
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 load
torque;

— locking moving parts of other tools.

If a 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 are
operated with the rotor locked, the capacitors being open-circuited one at a time. The test is
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repeated with the capacitors short-circuited one at a time unless they are of class P2 of
IEC 60252-1.

Other tools are supplied at rated voltage for a period

— of 30 s for
e hand-held tools,
e tools that have to be kept switched on by hand or foot, and

e tools that are continuously loaded by hand;

—  pE5minfor othertoolsthat are operated whiloattended Tools that aretested 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 Tlable 3 and the acceptance criteria of 18.1.1 shall be applied.

18.5.4 Motors with electronically commutated stator windings are”\evaluated under
congitions that represent all possible static faults of the outputs of the(niotor drive circlitry
unlg¢ss such circuitry has a protective function to prevent these faults which has been
evafuated as an SCF in accordance with 18.8 with a minimum PL = a.

NOT[E For example, all possible static faults in a delta configured brushless motor with phases A, B agd C
energized by a three-phase motor drive circuit would be tested by two cases:
1. applying the motor drive circuitry supply voltage between phases A and’B shorted together and phase C;| and
2. applying the motor drive circuitry supply voltage between phase A and phase B with phase C open.

A new sample is used for each representative fault.

All |fuses, thermal cut-outs, overload protectors and the like specified in 18.2 that|are
accpssible or can be reset by the user without the aid of a tool and any self-resefting
profective devices are shorted.

The leakage current between live parts and accessible parts, that are not grounded by
clags | 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
curient shall not exceed 2 mA,

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

Aftgr the tool/has returned to within 5 K of the ambient temperature, an electric strength [test
per| Clause(Dy2 is performed between live parts and those accessible parts that are|not
grounded=by class | construction as follows:

— [faby 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 so designed and applied so that a fault condition will not
render the tool unsafe with regard to electric shock, fire hazard or accessibility to moving
parts.

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

The tool containing the circuit is to be placed on a soft wood surface covered by two layers of
tissue paper; the sample is to be covered by one layer of untreated 100 % cotton medical
gauze. The tool is operated at rated voltage. A new sample can be used for each fault listed
in 18.6.1.
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charring or burning of the gauze or tissue paper shall result. Charring is defined as a

blackening of the gauze caused by combustion. Discolouration of the gauze caused by smoke

is a

cceptable. 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.

Pro

Pro

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

tection 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
no
eva

circuit fulfils the requirements of a low power circuit as described in Annex H and there is
isk of electric shock or the loss of a safety critical function as defined in 18.8, then [this
uation is not performed.

If the circuit is encapsulated with an insulating material with a minimum thickngss of 0,5 |mm
and| there is no risk of loss of a safety critical function, then the circuit maycbe’ evaluated by
open-circuiting of any connection and short-circuiting of any two connéctions to |the

enc

apsulated circuit. Encapsulation is not necessary to fully cover electrolytic capacitors.

NOTE 1 In general, encapsulation effectively limits the likelihood of the spreadCof fire within the encapsulated

circyit. 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
conpponent(s) or conductor(s) that interrupt the current may..operate during the above tgsts,

pro

If a

have withstood the particular test, provided all of the following conditions are met:

ided at least any of the following is fulfilled:

fhe 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 |ink
bridged; or

if a miniature fuse link complying with [EC 60127 operates, the tool withstands the test of
18.6.2.

conductor of a printed circuit board becomes open-circuited, the tool is considered to

any loosened conductor daes not reduce the creepage distances or clearances between
Jive parts and accessible conductive parts below the values specified in Clause 28;

the tool withstands the test when repeated with the open-circuited conductor bridged or,
alternatively, the~test may be repeated two more times, using two additional samgles,
providing eachest 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 simulated
throdigh circuit-analysis, so that testing can be limited to those cases which may be expected to give the most

unfa

18.

time, consequential faults being taken into consideration:

a)

b)

c)
d)

e)
f)

vourable. result.

.V \The following fault conditions are considered and, if necessary, applied one at a

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

open-circuit at the terminal of any component;
short-circuit of capacitors, unless they comply with IEC 60384-14;

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;

failure of triacs in the diode mode;

failure of a monolithic integrated circuit or other circuits that cannot be assessed by the
fault conditions a) to e). In this case the possible hazardous situations of the tool are
assessed to ensure that safety does not rely on the correct functioning of such a
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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

18.6.2 If the safety of the tool depends upon the operation<of a miniature fuse-

cony

reslilts of 18.6.1 are acceptable, provided the test is repeated but with the miniature fuse-

rep

In @
deté

NOT|
sped
fuse

18.1
whe
pos

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

for mains-operated tools, the tool no longer draws supply current; or
steady conditions are established; or

the test samples return to within 5 K of the ambient temperature; or
h test period of 3 h has elapsed.

plying with IEC 60127 during any of the fault conditions spécified in 18.6.1, the

aced by an ammeter. If the current measured
noes not exceed 2,1 times the rated current of the fuse-link, the circuit is not considere
be adequately protected and the test is carried out\with the fuse-link short-circuited;

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

s between 2,1 times and 2,75 times thé&rated current of the fuse-link, the fuse-lin
Short-circuited and the test is carried ottt

links;

p for the relevant period ar,for 2 min, whichever is the shorter, for time lag fuse-links.

ase of doubt, the maximum resistance of the fuse-link has to be taken into account w
brmining the current.

E The verification. whether the fuse-link acts as a protecting device is based on the fusing characteri
ified in IEC 60127-3) which also gives the information necessary to calculate the maximum resistance o
link.

[ Switches or other devices for motor reversal shall withstand the stresses occur|
n thessense of rotation is reversed under running conditions where such a reverss
5ible.

link
test
link

d to
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k is

p for the relevant period or for.-30,min, whichever is the shorter, for quick acting fise-

hen

stics
f the

ring
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Compliance is checked by the following test.

The tool is operated at a voltage equal to rated voltage at no-load; the device for reversing
the sense of rotation being in such a position that the rotor rotates in one direction at full

spe

ed.

The direction of the rotation is then reversed, without the device resting in an intermediate

"Of

" position.

This operation sequence is performed 25 times.
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After the test, the switch shall have no electrical or mechanical failure. If the switch operates
properly in the “on” and “off” positions at the end of the test, it is considered to have no
mechanical or electrical failure.

18.8 Electronic circuits providing safety critical functions

18.8.1 General

Electronic circuits that provide safety critical functions shall be

— reliable
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hot susceptible to loss of safety critical function due to exposure to electreamagn
environmental stresses encountered in anticipated environments.

npliance is checked by exposing these electronic circuits to the immunity\tests descri

18.8.2 to 18.8.6 for electronic circuits with no internal clock frequency or oscill
frequency higher than 15 MHz;

18.8.2 to 18.8.7 for all other electronic circuits;

Ch shall be passed without a loss of the safety critical funetion. The tests are carried|
the tool supplied at rated voltage or the mean value,of.the rated voltage range, un
difference between the upper and lower limit of the (rated voltage range is greater f
o of the mean value of the range, in which case-the test is conducted at both the ujf
lower limits of the rated voltage range.

ddition, these electronic circuits shall b&evaluated using the fault conditions of 18
shall not result in a loss of any safety.gritical function or shall place and maintain
into a safe state while the fault condition is present. If the concept of 18.6.1 is
ropriate due to the design of the electronic circuit (e.g. in the case of a single cha
fgn), then its reliability shall beevaluated by the methods of I1SO 13849-1. Requ
ormance levels for applicable safety critical functions are specified by the relevant
EC 62841-2, IEC 62841-3 ar IEC 62841-4. Typical safety critical functions are indica
able 4.

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

Table 4 — Required performance levels
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Type and purpose of SCF Minimum performance level (A

bL)

Po

iwer switch + prevent unwanted switch-on a

Po

wer switch — provide desired switch-off a

An

electronic control to pass the test of 18.3 a

Prevent exceeding thermal limits as in 18.4 and 18.5.3 a

Prevent self-resetting as required in 23.3 a

NOT

E 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: MTTFy4 = 50 years.
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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.

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
actiyvation of the power switch or a maximum of 5 min.

H.1{1.12.3.4.1 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
elecfronic circuits”, for category 1 in accordance with ISO 13849-1, is based upon their/fulfiiment of| the
requjrements 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 fulfil
thelrequired PL.

18.8.2 The tool is subjected to electrostatic discharges in( accordance with IEC 61000-4-
2:2008, test level 4 being applicable for air discharge anddest level 3 being applicable for
contact discharge. Ten discharges having a positive polarity and ten discharges having a
neglative polarity are applied.

18.8.3 The tool is subjected to fast transient bursts in accordance with IEC 61000-4-4:2012,
test| 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 are subjected to voltage surges in accorddnce
with IEC 61000-4-5:2005, five positive“impulses and five negative impulses being applief at
the [selected points. Test level 3 is. applicable for the line-to-line coupling mode, a generator
havjng a source impedance of 2 & being used. Test level 4 is applicable for the line-to-eprth
coupling mode, a generator having a source impedance of 12 Q being used.

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

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

18.8.7 The tool is subjected to radiated fields in accordance with IEC 61000-4-3:2010, test
level 3 being applicable. The frequency ranges tested shall be 80 MHz to 1 000 MHz.

NOTE The dwell time for each frequency is to be sufficient to observe a possible malfunction of the circuit
providing a safety critical function.
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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.

When used as protection of the working element, an adjustable guard shall have an easily
accessible means of accurate dellcfmpnf with the nhjpnfi\/p of minimi7ing access to the

danjgerous parts.

Theg use and adjustment of a guard shall not create other dangers, for example bywreducing or
obsfructing the operator's view, by transferring heat, or causing other reasonably| foreseeable
hazprds.

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
probe any soft materials (elastomers), such as soft grip coverings,‘shall be removed. It dhall
not| be possible to touch dangerous moving parts with this test probe. This test is|not
applicable for dust collection openings with the dust collection devices removed, as they|are
tested in accordance with 19.3.

19.2 Tools shall have no ragged or sharp edges{, other than those necessary for |the
fungtioning of the tool, which could create a hazard_for)the user.

Compliance is checked by inspection.

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

Compliance is checked by applying)a rigid test probe with the dimensions of the test profe B
of [IEC 61032:1997, but without.any articulation, with a force not exceeding 5 N.

19.4 Hand-held tools shall have at least one handle or grasping surface to ensure safe
handling during use.

Traphsportable tools shall be provided with at least one handle, grasping surface or the |like
to ejnsure safe transportation.

Lawn and-garden machinery shall have adequate grasping surfaces to ensure safe handling
during,use.

Compliance is checked by inspection.

19.5 Tools shall be designed and constructed to allow, where necessary, a visual check of
the contact of the cutting tool with the workpiece.

Compliance is checked by inspection.
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19.6 This subclause of IEC 62841-1:2014 is not applicable.

024

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 thro
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19.8 Transportable tools provided with wheels identified in the relevant part of IEC 6284
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19.9 If, in accordance with 8:4.2, the user is instructed to remove a fixed guard, such

for

remain attached to the guard or to the machinery. If a fastening need not be compl
removed for removing_ the guard, it shall be considered as still attached.

Compliance is checKked by inspection and manual test.

19.
pre

Thel hozzle guard shall

hngle of 10° when standing on a horizontal plane, a part of it not normally in contact
supporting surface would touch the horizontal plane, the tool is placed on a horizo
port and tilted in the most unfavourable direction through an angle of 10°. For the test,
is prevented from sliding.

Is provided with doors are tested with the doors open or closed, whichever is the n

Is intended to be filled with liquid by the user in normal use areCtested empty or filled
most unfavourable quantity of water or the recommended liquid,sup to the rated capaci

tool shall not tip over.

| have adequate stability during transportation.
hpliance is checked by the following test.

tool is held in its normal transportation position while traversing in both direct
bendicular to the slope of a plane inclined at an angle of 10° to the horizontal, the cabl
cord wrapped up and stored. The\tool shall not tip over.

maintenance, to convert\the tool or to change the accessory, then the fastenings

ent inadvertent contact with the orifice.
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101 Spray guns that operate at 10 bar or greater shall be guarded at the nozzl¢ to

ensure an axial distance between body tissue and discharge point of the nozzle of at least

8 mm when the spray gun operates between 10 bar and 50 bar;

ensure an axial distance between body tissue and discharge point of the nozzle of at least

25 mm when the spray gun operates at 50 bar or greater;
be an integral part of the equipment necessary for operation; and

have a minimum radial distance.

Compliance is checked by inspection and by measurement.
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20 Mechanical strength

20.1 Tools shall have adequate mechanical strength, and shall be so constructed that they
withstand rough handling that may be expected.

Compliance is checked by the tests specified in 20.2, 20.3 and 20.4.

Immediately after the tests, the tool shall withstand the electric strength test as specified in
Annex D between live parts and accessible parts, and live parts shall not have become
accessible, as specified in Clause 9.

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

Theg mechanical safety of the tool as required by this standard shall not be impaired.

If & decorative cover is backed by an inner cover, a fracture of the 'decorative cover is
neglected when the inner cover withstands the test after removal of the. decorative cover.

A bfeakage of the container is disregarded.

20.2 Blows are applied to the tool by means of the spting-operated impact test apparatus
accprding 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 shpwn
in Tlable 5.

Table 5 =Impact energies

Parts to be tested Impact energy
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 which
is likely to be weak.

Where necessary, blows are also applied to guards, covers, handles, levers, knobs and|the
like

20.3 For hand-held tools and hand-held lawn and garden machinery, 20.3.1 applies.|For
transportable tools, 20.3.2 applies. For ground supporied lawn and garden machinery,
requirements are given in the relevant part of IEC 62841-4.

20.3.1 A hand-held tool 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. Separable accessories are
not mounted.

If attachments are provided as specified in accordance with 8.14.2, the test is repeated with
each attachment or combination of attachments mounted to a separate tool sample.

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
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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 to function
properly.

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

Damage to the tool or a portion of the drive system_ other than a guard is acceptable if the

toollis 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 replacing|the
brushes 10 times, the torque applied when tightening the cap being as shown in Table 6.

Table 6 — Test torques

Blade width of test screwdriver Torque

mm Nm
Up to and including 2,8 0,4
Over 2,8 up to and including 3,0 0,5
Over 3,0 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

Aftar this test, the brush holder shall show no damage impairing its further use, the threaq, if
any} shall not be damaged and.the cap shall show no cracks.

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

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

21 [Construction

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

Compliance is checked by inspection and by manual test.

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

Compliance is checked by manual test.
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21.3 It shall not be possible to remove parts which ensure the required degree of protection
against moisture without the aid of a tool.

Compliance is checked by manual test.

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

Compliance is checked by inspection and by manual test.

21.%5 Replacement of a flexible cable or cord requiring the moving of a switch which acts, also
as a terminal for external conductors shall be possible without subjecting internal wiring to
undue stress; after repositioning the switch, and before reassembling the tool; itvshall be
posgible to verify whether the internal wiring is correctly positioned.

Compliance is checked by inspection and by manual test.

21.6 Wood, cotton, silk, ordinary paper and similar fibrous or hygroscopic material shall|not
be yised as insulation, unless impregnated.

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

Compliance is checked by inspection.
21.T Driving belts shall not be relied upon to provide the required level of insulation.

Thig requirement does not apply if the tool incorporates a special design of belt which
preyents inappropriate replacement.

Compliance is checked by inspection:

21.8 Insulating barriers of:.€lass Il tools, and parts of class Il tools which servel as
supplementary insulation or reinforced insulation, and which might be omitted dufing
reassembly after user maintenance, shall either:

-

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

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

Compliancésis checked by inspection and by manual test.

Thi$_requirement is met if the barrier is so fixed that it can only be removed by breaking or
cutting.

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

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

An adequate internal lining of insulation material, or an adequate internal insulating coating
on metal enclosures, is considered to be an insulating barrier provided that the coating cannot
easily be removed by scraping.
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For class Il tools, a sleeve on an insulated internal conductor, other than the core of an
external flexible cable or cord, is considered to be an adequate insulating barrier, if it can only
be removed by breaking or cutting, or if it is clamped at both ends.

Ordinary lacquering on the inside of metal enclosures, varnished cambric, flexible resin-
bonded paper, or the like are not considered to be insulating barriers.

21.9 The insulation of the inner conductors of a flexible cable or cord used as wiring within
the tool is considered as basic insulation. No additional insulation is required in areas of
class | construction. When these conductors are used in areas of class 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 theimal
stress, clamping against accessible metal or other mechanical stress (e.g. préssur¢ or
fension) that could cause damage to the sheath; or

— P sleeve, tubing or barrier complying with the requirements of supplementary‘insulation.

Compliance is checked by inspection and, for the determination of thermal, stress, by the |test
of Glause 12.

21.10 Air intake of motor enclosures shall not enable the ingress@f-foreign bodies that could
imppir safety.

Compliance is checked by the following test.

It shall not be possible to insert a steel ball of 6 mindiameter under its own weight through
the lair 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,
brugh, brush holder component or similarpart become loose or fall out of position, it capnot
becpme so disposed that accessible metal is made live.

Clags Il tools or class Il constructions shall be so constructed that, should any such part
becpme loose or fall out of positian, it cannot become so disposed that creepage distanices
or glearances over supplementary insulation or reinforced insulation are reduced to |ess
tham 50 % of the values specified in 28.1.

Clags Il tools or class\ll constructions, other than those of the all-insulated type, shal| be
proyided with insulating barriers between accessible metal and motor parts and other Jive
pargs.

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

It isLnoet to be expected that two independent parts will become loose or fall out of positioh at
the same time. For electrical connections, spring washers are considered to be adequate for
preventing the loosening of the parts.

Wires are considered as likely to become free from terminals or soldered connections, unless
they are held in place near to the terminal or termination, independent of the terminal
connection or solder.

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

Compliance is checked by inspection, by measurement and by manual test.
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21.12 Supplementary insulation and reinforced insulation shall be so designed or
protected that they are not likely to be impaired by deposition of dirt, or by dust resulting from
wear of parts within the tool, to such an extent that creepage distances or clearances are
reduced below the values specified in 28.1.

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

Elastomer, natural or synthetic rubber parts used as supplementary insulation and/or
reinforced insulation shall be resistant to ageing, or be so arranged and dimensioned that
creepage distances are not reduced below the values specified in 28.1, even if cracks occur.

Insylating material in which heating conductors are embedded serves as basic insulatjon,
and|shall not be used as reinforced insulation.

Compliance is checked by inspection, by measurement and, for elastomer and-rubber, by|the
following test.

Elastomer and rubber parts are aged at a temperature of (100 + 2) °C'for 70 h. After the fest,
the| parts shall withstand the test of Clause D.2 using 75 % of-the values indicated in
Table D.1. For the test in accordance with Clause D.2, the partscmay 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 rubberyspecial tests may be made.

In dase of doubt, the following test is carried out{tovdetermine, if ceramic material is tightly
sintered.

The ceramic material is broken into pieces~that are immersed in a solution containing 1§ of
fuchsine in each 100 g of methylated spirit: The solution is maintained at a pressure not |ess
tham 15 MPa for a period so that the“product of the test duration in hours and the |test
pressure in megapascals is approximately 180.

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

The freshly broken surfaces are examined and shall not show any trace of dye visible Wwith
normal vision.

21.13 Tools shall be so constructed that internal wiring, windings, commutators, slip rings jand
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 sinpilar
subptance, as in gears and the like, the oil or grease or substance shall have adequate
insylating properties so that compliance with the standard is not impaired, and shall havg no
effect 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 clamped
together.

Brush-holders, which retain the brushes in position by means of a locking device, shall be so
designed that the locking does not depend upon the brush-spring tension, if the loosening of
the locking device might make accessible parts live.
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Screw-type brush-caps, which are accessible from the outside of the tool, shall be of
insulating material, or be covered with insulating material; they shall not project beyond the
surrounding surface of the tool.

Compliance is checked by inspection.

21.15 Spray guns shall be so constructed that, in any position of the gun, their electrical
insulation cannot be affected by liquids which might leak from containers, hoses, couplings
and the like.

Compliance is checked by inspection.

21.16 For tools having compartments to which access can be gained without the aid-ef-a [tool
and| that are likely to be cleaned in normal use, the electrical connections shall bearranged
so that they are not subject to pulling during cleaning.

Compliance is checked by inspection and by manual test.

21.17 Tools shall be fitted with a power switch to control the motor. The actuating membar of
this|switch shall be easily visible and accessible.

Compliance is checked by inspection.

21.17.1 For tools incorporating a switch with a lock-off device, whereby the switch trigger is
operated with a squeezing action by closing the fingers towards the palm of the hand,|the
locK-off system shall be designed to ensure sufficient durability to withstand abuse jand
envjronmental conditions to prevent activation of the tool by the switch trigger alone.

Compliance is checked by inspection and by;the tests of 21.17.1.1 and, for lock-off devices
thal are self-restoring to the lock-off positien, additionally by the tests of 21.17.1.2.

21.17.1.1 A sample of the switch .and its lock-off system assembled into the relevant [tool
housing is kept for 1 h in a heating cabinet at 80 °C.

Aftar the sample has returned”to within 5 K of the ambient temperature, the switch lock-off
system shall then comply with the test of 21.17.1.3.

21.17.1.2 A samplé of the switch and its lock-off system assembled into the relevant [tool
housing is operated for the number of cycles in accordance with 23.1.10.2, where one cycle is
defined as follows:

1) [the lock-off device is actuated;

2) [the switch is actuated;

3) [thelock-off device or the switch is released as required to restore the switch to the logked
State.

The switch actuations shall be conducted at a rate of 10 to 20 per min. Following the
operations as specified above, the sample shall then comply with the test of 21.17.1.3. During
this test, the tool need not be connected to the supply.

NOTE The above test can be performed in conjunction with 23.1.10.2.

21.17.1.3 A push force as specified in Table 7 is applied to the most unfavourable point of
the switch actuating member in the direction of the switch actuation for a period of 10 s
without prior actuation of the lock-off device. The switch shall not actuate during the
application of the specified force. The switch and its lock-off system shall operate as designed
after the applied force is terminated.
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Table 7 — Switch trigger force

Trigger type Force
N

Single finger trigger

(trigger length < 30 mm) 100

Multi finger trigger

(trigger length > 30 mm) 150

21.18 Additional requirements for power switches for hand-held tools are given in 21.18.1.
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itional requirements for power switches for transportable tools are given in 211
itional requirements for power switches for lawn and garden machinery are given'in
vant part of IEC 62841-4.

8.1 For hand-held tools, the power switch required by 21.17 shall bela“momen

out releasing any of the handle(s) or grasping surface(s) required by 49.4.

hand-held tools without a relevant part of IEC 62841-2 andwithout a substantial
bciated with continued operation, power switches other |tHan momentary po
fches are permitted.

E In Europe (EN 62841-1), the above paragraph is not applicablet

hpliance is checked by inspection and by manual tést.

8.1.1 When a momentary power switch-has a separate action to lock it in the
tion, the switch shall unlock automatically With a single actuation motion without relea
grasp on the tool. For tools supplied with more than one switch of which any can
ed on, the lock-on switch(es) shall b&within the grasping zone necessary to control
, and any one of these switches shall unlock or make ineffective all remaining loch

bre there is a risk associated with continued locked-on operation as defined by
vant part of IEC 62841-2,.the switch shall not have any locking device to lock it in the
tion.

hpliance is checked by inspection and by manual test.

8.1.2 Where 'there is a risk associated with inadvertent starting as defined by

o located, designed or guarded that inadvertent operation is unlikely to occur.
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ces automatically with a single actéation motion without releasing the grasp on the too|.
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vant partief-IEC 62841-2, power switch triggers and lock-off devices, if applicable, ghall
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(100 FT)ymm is applied to the power switch in any direction with a single finear motion,

or

two separate and dissimilar actions shall be necessary before the motor is switched on (e.g. a
power switch which has to be pushed in before it can be moved laterally to close the
contacts to start the motor). It shall not be possible to achieve these two actions with a single
grasping motion or a straight line motion.

Compliance is checked by inspection and by manual test.

NOT

E In Europe (EN 62841-1), the following additional requirement applies:
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Unless hand-held tools are equipped with a momentary power switch, voltage recovery following an interruption
of the supply shall not give rise to a hazard. The relevant part of IEC 62841-2 specifies if this subclause applies
and gives specific requirements.

21.18.2 For transportable tools, the power switch required by 21.17 shall be able to be
easily actuated “on” or “off” without any reasonably foreseeable hazard from the operator's
position as specified in the instruction manual in accordance with 8.14.2.

Compliance is checked by inspection.

21.18.2.1 Unless transportable tools are equipped with a momentary power switch,
voltage recovery following an interruption of the supply shall not give rise to a hazard. The
relevant part of IEC 62841-3 specifies if this subclause applies and gives spetific
reqliirements.

Compliance is checked by inspection.

21.18.2.2 An “on”/”off” control shall be capable of being turned off by the ‘operator with a
single straight-line motion.

When a flap/cover is provided and covers the stop button it shall*do so in a way such fhat
pushing the flap actuates the stop.

Compliance is checked by manual test.

21.18.2.3 A power switch shall be located, designed or guarded so that unintentipnal
moyement to the “on” position is unlikely.

t shall either not be possible to start the 100l when a rigid sphere with a diametef of
(100 £ 1) mm is applied to the power switchin any direction with a single linear motion;

or

the [power switch shall have two“separate and dissimilar actions before the motor is switched
on (e.g. a power switch which;has to be pushed in before it can be moved laterally to close
the [contacts to start the motor). It shall not be possible to achieve these two actions with a
single grasping or a straightline motion.

Compliance is checked by inspection and by manual test.
21.18.2.4 Apush-pull switch shall be turned off by an inward push.

Compliance is checked by inspection.

21. 3 TUUIb bha” bU oU dUDiyllUd thdt thU plUtUbt;Ull dya;llbt Uicbtl;b bhuu'r\ ib IIUt dffcbted
when screws removed during user maintenance are incorrectly replaced during reassembly.

Compliance is checked by removing screws required by each user maintenance operation as
specified in 8.14.2 and attempting to install them into the improper screw locations of the
same or larger diameter during reassembly, using the torque from Table 11, after which
creepage distances and clearances between live parts and accessible metal parts shall not
have been reduced below the values specified in 28.1.

21.20 If the tool is marked with the first numeral of the IP system, the relevant requirements
of IEC 60529:2013 shall be fulfilled.

Compliance is checked by making the relevant tests.
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21.21 Tools shall be so designed that there is no risk of electric shock from charged
capacitors when touching the pins of the plug. Capacitors, having a rated capacitance less
than or equal to 0,1 uF, are not considered to entail a risk of electric shock even if connected
to the supply side of the switch. This requirement does not apply to capacitors complying with
the requirements for protective impedance specified in 9.2 and 21.34.

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 fo the "off" pasition 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.

21.22 Non-detachable parts, which provide the necessary degree. of protection agdinst
elegtric shock, moisture, or contact with moving parts, shall either require removal with thel aid
of a tool or be fixed in a reliable manner.

Sngp-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.

Parts which are likely to be removed are.disassembled and assembled 10 times before|the
testlis carried out.

The tool is at ambient temperature. ‘However, in cases where compliance may be affected by
temperature, the test is also carried out immediately after the tool has been operated under
the [conditions specified in Clause 12.

The test is applied to all parts which are likely to be detachable, whether or not they are flxed
by screws, rivets, or similar parts.

A farce is applied ‘without jerks for 10 s in the most unfavourable direction to those areafs of
the [cover or part:which are likely to be weak. The force is as follows:

— bush forece 5Q N;
— pullforce

AN fithoa chana nftho nart jo c1ioh that thao finaortine cannot aacilv olin Aff 4 N-

—fthe-shape-ofthe-partis—such-that thefingertips-eannot-eastHy-sHp-of 509 N;

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 test
probe 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 results
are not affected.

While the pull test of a) or b) is being applied, the test fingernail shown in Figure 1 is inserted
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.
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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, and is
then pulled for 10 s by means of the loop with a force of 30 N in the direction of removal.

If the cover or part is likely to be subjected to a twisting force, a torque as detailed below is
applied at the same time as the pull or push force:

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

— 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-freduced
to 50 % of the value.

Parts shall not become detached, and they shall remain in the locked position;

21.23 Handles, knobs, grips, levers and the like shall be fixed in a reliable manner so fhat
they will not work loose, if loosening might result in a hazard.

Compliance is checked by inspection, by manual test, and by &ryihg to remove the hanldle,
knop, grip or lever applying, for 1 min, a 30 N axial force eithef pushing or pulling.

21.24 Storage hooks and similar devices for flexible cords.shall be smooth and well roundé¢d.
Compliance is checked by inspection.

21.25 Current-carrying parts and other parts, the corrosion of which might result in a hazprd,
shall be resistant to corrosion under normal.¢onditions of use.

Compliance is checked by verifying that after the tests of Clause 15, the relevant parts show
no $ign of corrosion. Stainless steel-and similar corrosion-resistant alloys and plated steellare
congidered to be satisfactory for the purpose of this requirement.

NOTE Examples of causes of corrgsion are the incompatibility of materials and effects of heating.

21.26 Tools having paris where reliance is based upon safety extra-low voltage to proyide
the |necessary degree-of protection against electric shock, shall be so designed that|the
insylation between parts operating at safety extra-low voltage and other live parts complies
with the requirements for double insulation or reinforced insulation.

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

21.27<Parts separated by protective impedance shall comply with the requirements| for

double-instHation-orreinfoereed-instHation-

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

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

Compliance is checked by inspection and by applying the test probe B of IEC 61032:1997
after removal of the knob, handle, lever, or the like, even with the aid of a tool.
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21.29 For constructions other than those of class Ill, handles, levers and knobs which are
held or actuated shall not become live in the event of an insulation fault.

If these handles, levers or knobs are of metal, and if their shafts or fixings are likely to
become live in the event of a basic insulation fault, they shall either be adequately covered
by insulating material, or their accessible parts shall be separated from their shafts or fixings
by insulation.

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

earfhed metal.

Compliance of the insulating covering or material is checked by inspection, and by the’elegtric
strength test in Clause D.2 with 1 250 V applied.

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

21.31 For class Il tools, capacitors shall not be connected to accessible metal parts, jand
their casings, if of metal, shall be separated from accessible metalparts by supplementary
instilation.

Thig requirement does not apply to capacitors complying with’ the requirements for protective
impedance specified in 9.2 and 21.34.

Compliance is checked by inspection and by the tests specified for supplementary
insulation.

21.32 Capacitors shall not be connected between the contacts of a thermal cut-out.
Compliance is checked by inspection.

21.33 Lamp holders shall be used‘only for the connection of lamps.

Compliance is checked by inspection.

21.34 Protective impedance shall consist of at least two separate components, |the
impedance of which 'is/unlikely to change significantly during the lifetime of the tool. If any jone
of the components“is short-circuited or open-circuited, the values specified in 9.2 shall nof be
exceeded.

Registorsseomplying with 14.1 a) of IEC 60065:2011 and capacitors complying with 14.2 of
IEC|60065:2011 are considered to comply with this requirement.

A single capacitor with a rated voltage of at least that of the rated voltage of the tool that
fulfils subclass Y1 of IEC 60384-14 may be employed instead of two separate components.

Compliance is checked by inspection and by measurement.

21.35 Dust collection

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

22.1 Wireways shall be smooth and free from sharp edges.

024

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

Holes in metal through which insulated wires pass shall be provided with bushings or, unless
required otherwise in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4, shall

hav

Wir

e smooth, well-rounded edges. A radius of 1,5 mm is considered to be well rounded.

ng 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 creep
distances and clearances cannot be reduced below the values specified-in 28.1.

Compliance is checked by inspection and by the tests of 28.1.

When sleeving is used as supplementary insulation on interpmal wiring, it shall be retaine

pos

tion by positive means. A sleeve is considered to be fixéd by positive means if it can

be flemoved by breaking or cutting, or if it is clamped at bath“ends.

Compliance is checked by inspection and by manual(test.

22.3 Conductors identified by the colour comibination green or green/yellow shall nof

con

hected to terminals other than earthing terminals.

Compliance is checked by inspection.

22.4 Aluminium wires shall not be used for internal wiring. Windings of a motor are

con

sidered as internal wiring.

Connections to aluminium‘windings shall consider the effects of possible corrosion betw|
aluminium and other métals and comply with the requirements of 26.4.

Compliance is checked by inspection.

22.% Stranded conductors shall not be consolidated by lead-tin soldering where they

sub

ected.tocontact pressure, unless the clamping means is so designed that there is no

of blad,contact due to cold flow of the solder.

age

d in
bnly

be

not

een

are
risk

Consolidation of a stranded conductor by lead-tin soldering is allowed if spring terminals are

use

d; 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)
b)

in normal use,
during adjustment operations,
or
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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.

This requirement does not apply to movements of parts with small amplitudes caused by
vibration.

NO EXampies O an adequate Insulating 1ning are tiexiole cords complying with TEC bUZZ/7 O TEL ©UZ490,

Compliance is checked by inspection and by the following test.
If flexing occurs in normal use, the tool is placed in the normal position of use.

With no power applied, the movable part is moved backwards and forwards, so that|the
conguctor is flexed through the largest angle allowed by the constructiony the rate of flexing
being a minimum of 6 per minute. The number of flexings is

— [10 000, for conductors/connections flexed during normal use;
— P 000, for conductors/connections flexed during adjustments;

— 100, for conductors/connections flexed during user maintenance.

A flexing is one movement, either backwards or forwards.

Aftgr the test, the tool shall withstand the electric:Strength test of Annex D between live parts
and| accessible parts and live parts shall, not have become accessible, as specified in
Clayse 9.

23 |Components

23.1 Components referencedin this standard shall comply with the safety requirements
specgified in the referenced AEC standards, as far as they reasonably apply.

Batieries are not regarded as components, but as part of the tool. They shall comply with|the
applicable requiremeénts as specified in Annexes K and L.

If components-are marked with their operating characteristics, the conditions under which t{hey
are|used in(the tool shall be in accordance with these markings, unless a specific exception is
made.

Compliance with the IEC standard for the relevant component does not necessarily ensure
compliance with the requirements of this standard.

Unless otherwise specified, the requirements of Clause 28 of this standard apply between live
parts of components and accessible parts of the tool.

Unless components have been previously tested and found to comply with the relevant IEC
standard for the number of cycles specified, they are tested in accordance with 23.1.1 to
23.1.11.

23.1.1 Capacitors in auxiliary windings of motors shall be marked with their rated voltage
and their rated capacitance.

Compliance is checked by inspection.
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23.1.2 Capacitors for radio interference suppression shall comply with [IEC 60384-14.
Compliance is checked by inspection.

23.1.3 Small lampholders similar to E10 lampholders shall comply with the requirements for
E10 lampholders in IEC 60238. However, they need not accept a lamp with an E10 cap
complying with the current edition of Standard Sheet 7004-22 of IEC 60061-1.

Compliance is checked by inspection.

23 - © S STOTrMEeTrs © S@a v O18 A€ R SToTrMmers;
transformers defined in IEC 61558-1, shall comply with IEC 61558-2-4 or
respectively. Switch mode power supply units and transformers for switch mode power;su
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
marking requirements.

Compliance is checked by the relevant tests of IEC 61558-2-4_or.lEC 61558-2-6. These tgsts
shafl be performed in the tool.

23.1.5 Appliance couplers shall either comply with, IEC 60320 or the manufacturer ghall
inform the user in the instructions for use to connect th€ tool only by means of the approprjiate
conphector specified by the manufacturer.

Compliance is checked by inspection.

23.1.6 Automatic temperature controls\containing electromechanical contacts that cyclg in
normal use, shall have suitable endurance for their intended application.

Compliance is checked by evaluating the endurance of a cycling control according to
Clayse 17 of IEC 60730-1:20#0-under the conditions occurring in the tool. The numbef of
cycles to be used is:

— for a thermostat, 10,000 cycles of operation;

— for a temperature limiter, 1 000 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 operatior);
— for other non self-resetting thermal cut-outs, 30 cycles of operation.
Autpmatic controls which comply with the requirements of IEC 60730-1:2010, and which|are
used in accordance wilh their marking, aré considered to meel the requirements of this

standard (the term "marking" includes documentation and declaration as specified in Clause 7
of IEC 60730-1:2010).

The tests of Clause 17 of IEC 60730-1:2010 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.
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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.

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

con
acc
und

Wh
spe

23.1
cap
ope

23.1
con

For

Corn

Swi
req

Swi

or do not meet the requirements-of 23.1.10.1, are tested as in 23.1.10.2 to 23.1.10.3.
23.1.10.1 Switches shall be rated and classified as follows.

Power switches shall’be rated as follows:

ponent standards as references in 23.1 or components that are not marked or not use
brdance with their marking, are tested in accordance with the referenced relevant stand
er the conditions occurring in the tool.

bn an IEC standard for a component is not referenced in 23.1, there are noyadditional t
cified.

.9 For capacitors connected in series with a motor winding,,the voltage across
acitor shall not exceed 1,1 times the rated voltage of the capacitor, when the tod
rated at a voltage equal to 1,1 times rated voltage and under.no-load.

.10 Switches shall be so constructed that there will’be no failure that might im
pliance with this standard.

spray guns, reed-switches are allowed as power_switches.
hpliance is checked by the following.

fches, if separately tested and found“to comply with IEC 61058-1:2008, shall meet
lirements specified in 23.1.10.1.

fches which have not been separately tested and found to comply with IEC 61058-1:2

for a voltagé:-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.

d in
jard

bSts

the
| is

pair

the

008

Electronic power switches shall, as a minimum, be classified for Continuous Duty in
accordance with IEC 61058-1:2008.

Power switches shall further be classified with respect to load:

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 gar
machinery: for inductive load in accordance with 7.1.2.8 of IEC 61058-1:2008, if
switch would encounter this load in normal use;

den
the
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— 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;

— power switches for transportable tools and lawn and garden machinery: for 10 000
bperating cycles;

— power switches which possess series electronics must also endure 1 000 operat
cycles with the electronics bypassed,;

ng

NOTE 1 Switches without any declared endurance with the electronics bypassed have been tested/ by defau|t, to
1 00p operating cycles in accordance with IEC 61058-1:2008.

— pwitches 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
Fequired, if the requirements of this standard are met with the switech 'short-circuited,;

— pwitches other than power switches that either

p 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 cahnet be operated under electfical
load; or

p provide a motor direction reversing function; or
o are switches for 20 mA load as classified ini7.1.2.6 of IEC 61058-1:2008
bre not required to possess any particular endurance characteristic.

NOTE 2 Motor reversing endurance is tested in 18:7:

Compliance is checked by inspection of-the markings on the switch and by the documentaftion
and| certificate provided with the switch.

23.1.10.2 The endurance propeéerties of switches shall be adequate.

Compliance is checked by-submitting three samples of the switch to the accelerated cycle
endurance 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 switchés-for hand-held tools are tested for 50 000 operating cycles. Power switches
for ftransportable tools and lawn and garden machinery are tested for 10 000 operafting
cycles.

If a| power switch is comprised of mechanical contacts in series with electronic circyitry
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
during switch operation, then:

— on three additional samples, the electronic circuitry shall be bypassed and the test
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.

Switches 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.
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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

test

edin 18.7.

Switches for 20 mA load as classified in 7.1.2.6 of IEC 61058-1:2008 are also not subjected to
tests of 17.2.4.4 of IEC 61058-1:2008.

the
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ply with the insulating compliance (TE3) of 17.2.5.3 of IEC 610568-1:2008 for_b
ilation.

.10.2.1 For switches tested with an external load, the load conditions are as)follows:

regarded as classified to 7.1.2.2 of IEC 61058-1:2008. They are tested with 6 times

or 2 0,9, the I-M current being the rated current of the tool.

chinery are regarded as classified to 7.1.2.8 of IEC 61058-1:2008. They are tested

er factor 0,6 # 0,05, the I-I current being the rated{current of the tool.

fches other than power switches, but which.would encounter the same load condition

switch is tested at rated voltage forithe required number of operating cycles, each ¢
posed as follows:

With the tool at rest, the switchis closed without any mechanical load applied to the to
The switch is opened with.the tool loaded to rated current or rated input.

operating cycles shall be conducted as quickly as possible but need not meet
lirements of 17.2.3:4.1 of IEC 61058-1:2008.

.10.3 The_breaking capacity of power switches of motor-operated tools and lawn
den machinery shall be adequate.

ent of 6 ~ I-M. Alternatively, the test is performed with the switch incorporated in the

with

yer switches for motor-operated tools and motor-operated lawn and garden machinery

I-M

ing current and a power factor 0,6 + 0,05, and with I-M breaking-current and a pgwer

ver switches for magnetically driven tools and magnetically driven lawn and garden

with

nes |- making current and a power factor 0,6 + 0,05~and with I-1 breaking current and a

b as

yer switches in normal use, shall be tested.with the corresponding load conditions above.

.10.2.2 For switches tested utilizing the motor or magnetic load encountered in the fool,

vcle

D/.

the

and

hpliance is checked by the locked-rotor test (TC9) of 17.2.4.9 of IEC 610568-1:2008 with a

tool
bing

not

OO oo

less than 10 s.

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

23.1.11 Electronic power switches, without series mechanical contact separation (air gap),

are

NOT

allowed, provided the requirements of 18.6 and 18.8 are met.

E Electronic power switches are considered to provide a safety critical function.
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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.

23.
equ
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con
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23.4
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outlets listed in IEC 60884, IEC/TR 60083 or IEC 60906-1 or with connectors and appli

inle

Corn

23.!
for
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24

24.1 Tools shall beyprovided with one of the following means of connection to the supply:

ipped with a momentary power switch with no provision for being locked in the
tion.

ctronic speed and load regulators are not considered to be protection devices, if they
switch off the tool but reduce the speed of the tool as a load is applied and increase
ed of the tool when the load is removed. An RCD is not considered a protection device

sidered to be a non-self-resetting action.

hpliance is checked by inspection.

ces for heating elements, shall not be interchafigeable with mains plugs and soc

ts complying with the standard sheets of IEC 60320-1.
npliance is checked by inspection.

b Motors connected to the supply mains, and having basic insulation which is inadequ
he rated voltage of the tool, shall\comply with the requirements of Annex B.

npliance is checked by the tests of Annex B.

Supply connection and external flexible cords

B supply €ord with a minimum length of 1,8 m and with a plug;

B supply‘cord with a minimum length of 1,8 m and without a plug, the information|
conmection shall be given in the instructions in accordance with 8.14.2 a);

bh \appliance inlet having at least the same degree of protection against moisture

required for the tool;

I Plugs and socket-outlets for extra-low voltage circuits, and those used as tern}nal

| is
on

do
the

etting a protection device by switching the tool off and on with“\the power switch is

et-
nce

ate

for

as

a supply cord with a length between 0,2 m and 0,5 m and fitted with a plug or other

connector having at least the same degree of protection against moisture as required
the tool.

Plugs, connectors and inlets shall be suitable for the ratings of the tool.

Compliance is checked by inspection and by measurement.

for

The cord is measured from where it exits the tool to where it enters the plug, if one is
provided, or to the end of the cord, if there is no plug.
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24.2 Supply cords shall be assembled to the tool by one of the following methods:

type X attachment;
type Y attachment;
type Z attachment, if allowed in the relevant part of IEC 62841-2, IEC 62841-3 or

IEC 62841-4.

Supply cords with type X attachment shall be specially prepared cords only available from
the manufacturer or his service agent. A specially prepared cord may also include a part of

the

tool.

Corn
24.]
Corn

24.4
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NOT]
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npliance is checked by inspection and, if necessary, by manual test.
8 Plugs shall not be fitted with more than one flexible cord.
hpliance is checked by inspection.

} Supply cords shall be not lighter than:

pbrdinary rubber sheathed flexible cord (code designation 60245.YEC 53); or
brdinary polyvinyl chloride sheathed flexible cord (code designation 60227 |IEC 53).

vinyl chloride insulated flexible cords shall not be used.for tools having external mietal

s, the temperature rise of which exceeds 75 K during the test of Clause 12.

E 1 In the United States of America, the following conditions apply:

bly cords shall be not lighter than Junior Hard service\cord in accordance with the National Electrical G
A 70,

hment plugs and cords shall be equal to or greater than the rating of the tool.

E 2 In Canada, the following conditions.apply:

bly cords shall be not lighter than Hard,Usage cord in accordance with the Canadian Electrical Code, Part
hment plugs and cords shall be equal to or greater than the rating of the tool.

hpliance is checked by inspection and by measurement.

b Supply cords_shall have a nominal cross-sectional area not less than those show
le 8.

Table.8 — Minimum cross-sectional area and AWG sizes of supply cords

ode,

-

Rated current of the tool Nominal cross-sectional area AWG size °®

A mm?

Up to and including 6 0,75

Over 6 up to and including 10 1 18

Over 10 up to and including 12 17

Over 12 up to and including 13 1,5 16

Over 13 up to and including 16

Over 16 up to and including 18 "

Over 18 up to and including 25 25 12

a

AWG stands for American Wire Gauge as defined in ASTM B 258-02

Compliance is checked by inspection of the markings on the supply cord.
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24.6 For class | tools, the supply cord shall be provided with a green or green/yellow core;
it shall be connected to the internal earthing terminal of the tool, and to the earthing contact of

the

plug.

Compliance is checked by inspection.

24.7 Conductors of supply cords shall not be consolidated by lead-tin soldering where they
are subject to contact pressure, unless the clamping means is so designed that there is no

risk

Compliance is checked by inspection

of a bad contact due to cold flow of the solder.

The

is npt considered adequate.

24.8 For all types of attachment, moulding together the supply cord to the enclosure or

of if

Compliance is checked by inspection.

24.9 Tools provided with a supply cord shall be constructed(so that the supply cor

prot

This

Con

24.

Con

24.1
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10 Cord inlets and bushings shall:

requirement may be met by using spring terminals. Securing the clamping screws™a

shall not affect the insulation of the cord.

ected against damage where it enters the tool.

shall be achieved by either:

b flexible cord guard; or
A cord inlet; or
B bushing.

hpliance is checked by inspection.

be so shaped as to prevent-damage to the supply cord,;
be reliably fixed;

not be removable without the aid of a tool.

npliance is checked by inspection and by manual test.

1 Tools, Other than transportable tools, provided with a supply cord that is flexed w
peratian_shall be constructed so that the supply cord is protected against exces
ng where it enters the tool.
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a) The part of the tool fitted with the supply cord and its entry system is fixed in the
oscillating member of an apparatus similar to that shown in Figure 2. The distance X, as
shown in Figure 2, between the axis of oscillation and the point where the supply cord
enters the tool, is adjusted so that when the oscillating member moves over its full range,

the cord and load make the minimum lateral movement.

A weight, having the mass of the tool as specified in 5.17, but not less than 2 kg or more
than 6 kg, is attached to the supply cord.

The oscillating member is moved backwards and forwards through an angle of 90° (45

°on

either side of the vertical), the number of flexings being 20 000 and the rate of flexing

60 per min. A flexing is one movement, either backwards or forwards. After 10
flexings, the sample is turned through 90° about the centre line of the supply cord e
and the final 10 000 flexings are conducted.

000
ntry
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b) For tools provided with a cord guard, the cord anchorage and the terminal screws are
loosened, without removing the conductors of the supply cord. However, if the cord guard
is clamped under the cord anchorage, the cord anchorage is not loosened.

The tool is then lifted by the cord guard, without jerks, over a distance of approximately
500 mm in approximately 1 s, and replaced on a support. The operation is made 10 times.

During this test, the cord guard shall not slip out of its location.
After the tests a) and b), if applicable, the following results shall not have occurred:

— disconnection of any conductor from its terminal;

- hrn:al(::gn 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 whilg in
operation shall be protected against excessive bending at the inlet opening of.thé tool.

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

Compliance is checked by inspection, by measurement and by the following test.

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 ¢ord
leaves it, projects upwards at an angle 45° to.the horizontal when the supply cord is free
from stress.

A mass equal to 10 Dc? g is then attathed to the free end of the supply cord. Dc is|the
external 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 dord
shall not be less than 1,5 Dc.anywhere along the length of the supply cord.

24.13 Tools provided with'a supply cord shall have a cord anchorage. The cord anchorjage
shall relieve conducters from strain, including twisting, at the terminals and protect|the
insylation of the canductors from abrasion.

It shall not be possible to push the cord into the tool to such an extent that the cord| or
intefnal parts/of the tool, could be damaged.

Compliance is checked by inspection, by manual test, and by the following test.

A mark is made on the cord while it is subjected to the pull force shown in Table 9, at a
distance of approximately 20 mm from the cord anchorage or other suitable point.

The cord is then pulled, without jerking, for 1 s in the most unfavourable direction with the
force specified. The test is carried out 25 times.

The cord, unless on an automatic cord reel, is then subjected to a torque that is applied as
close as possible to the tool. The torque is specified in Table 9 and is applied for 1 min.
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Table 9 — Pull and torque value

Mass of tool as specified in 5.17 Pull Torque
kg N Nm
Up to and including 1 30 0,1
Over 1 up to and including 4 60 0,25
Over 4 100 0,35

During the tests, the cord shall not be damaged and shall show no appreciable strain at the

terminals. The pull force is reapplied and the cord shall not be longitudinally displaced

mof

24.
of a

Corn

241

Corl

24.1

14 Cord anchorages shall either be so arranged that they are only accessible with the

e than 2 mm.

tool, or be so designed that the cord can only be fitted with the aid of a toel.
hpliance is checked by inspection.

5 Cord anchorages shall be so designed or located that:

the cord cannot touch the clamping screws of the cord anchorage, if these screws
bccessible, unless they are separated from accessible metal parts by supplement
nsulation;

the cord is not clamped by a metal screw which bedrs directly on the cord;
glands are not used as cord anchorages;

for class | tools, if an insulation fault on the ¢ord could make accessible metal parts |
hey are of insulating material or are provided with an insulating lining complying with
requirements for basic insulation. Thesheath of the cord is considered adequate for
burpose;

sheath of the cord alone is not.eonsidered to fulfil this requirement.

hpliance is checked by jnspection.

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

replacement ofithe cord is easily possible;
t is clear howtthe relief from strain and the prevention of twisting are to be obtained;

screws, (if Jany, which have to be operated when replacing the cord, do not serve to fix
bther-“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;

by

aid

are
ary

ive,
the
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for class Il tools, they are of ins@ating material or are insulated from accessible mietal
barts by insulation complying with the requirements for supplementary insulation. [The

any
tool

noperative or clearly incomplete, or unless the parts intended to be fastened by ti||em

in the case of labyrinths, these labyrinths cannot be bypassed in such a way that the test

of 24.13 is not withstood;

at least one part of the cord anchorage is securely fixed to the tool or to a functional part
of the tool such as the switch, terminal block or the like, unless it is part of the specially

prepared cord.

Compliance is checked by inspection, and by the test of 24.13 under the following conditions.

The conductors are introduced into the terminals, the terminal screws, if any, being tightened
just sufficiently to prevent the conductors from easily changing their position. The cord
anchorage is used in the normal way, the clamping screws, if any, being tightened with a
torque equal to two-thirds of that specified in 27.1.
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Screws of insulating material bearing directly on the cord are fastened with two-thirds of the
torque specified in column | of Table 11; the length of the slot in the screw head being taken
as the nominal diameter of the screw.

24 .17 For type X attachment, production methods such as tying the cord into a knot, or tying
the ends with string, are not allowed.

Compliance is checked by inspection.

24.18 The space for the supply cord provided inside, or as a part of the tool for type X
attachment shall be so designed:

— ps to permit checking, before fitting the cover, if any, that the conductors are, corrgctly
connected and positioned;

— that covers, if any, can be fitted without risk of damage to the supply conddctors or their
nsulation;

— that the uninsulated end of the conductor, should it become free from',a terminal, cagnot
come into contact with accessible parts, unless the cord is provided with terminations
fhat are unlikely to slip free of the conductor.

Compliance is checked by inspection and, for type X attachment, by the following additipnal
test

For|pillar terminals where the conductors are not separately clamped at a distance of 30|mm
or lgss from the terminal, and for other terminals with screw clamping, the clamping screwfs or
nuts are loosened in turn. Without removing the conductor from the conductor space, a force
of 4 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 pjarts
or gny other metal part connected thereto.

For|pillar terminals, where the conductors are separately clamped at a distance of 30 mm or
lesg from the terminal, the tool is considered to meet the requirement that the uninsulated lend
of the conductor must not come into~eontact with accessible metal parts.

24.19 Appliance inlets shall:
— pe so located or enclosed that live parts are not accessible during insertion or removal of
the connector;

— pe so placed thatithe connector can be inserted without difficulty;
— pe so placed-\that, after insertion of the connector, the tool is not supported by |the
connectorwhen in any position of normal use on a horizontal flat surface.

Compliance* is checked by inspection and, with regard to the first requirement, by means of
the| test—/probe B of IEC 61032:1997, for tool inlets other than those standardized in
IEC| 60320.

Tools provided with appliance inlets complying with IEC 60320 are considered to comply with
the first requirement.

24.20 Interconnection cords shall comply with the requirements for the supply cord, except
that

— the cross-sectional area of the conductors of the cord is determined on the basis of 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.
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NOTE The maximum current carried by the conductor during the test of Clause 12 is not necessarily the rated
current of the tool.

Compliance is checked by inspection and by measurement.

24.21 Interconnection cords shall not be detachable without the aid of a tool if compliance
with this standard is impaired when they are disconnected.

Compliance is checked by inspection.
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Terminals for external conductors

Tools shall be provided with terminals or equally effective devices for the conngectio
rnal conductors. The terminals shall only be accessible with the aid of a tool.

bws and nuts shall not serve to fix any other component, except that they may also cl
rnal conductors, if these are so arranged that they are unlikely to be displaced when fi
supply conductors.

hpliance is checked by inspection and by manual test.

tools with type X attachment, soldered connections may.be used for the connectio
rnal conductors, provided that the conductor is so positiened or fixed that reliance is
ed upon the soldering alone to maintain the conductor in position, unless barriers
ided so that creepage distances and clearances between live parts and other m
s cannot be reduced to less than 50 % of the values specified in 28.1, should
ductor become free at the soldered joint.

hections may be used for the connectioh of external conductors; moreover, for cla
s, the conductor shall be so positioned or fixed that reliance is not placed upon
ering, crimping, or welding alonete’maintain the conductor in position, unless barriers
ided so that creepage distances and clearances between live parts and other m
s cannot be reduced to less”than 50 % of the values specified in 28.1, should
ductor become free at the soldered or welded joint, or slip out of the crimped connectio

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

ductors connected by soldering are not considered to be adequately fixed, unless they

in place near to the termination, independently of the solder; but "hooking in" be
ering is, inkgeneral, considered to be a suitable means for maintaining the conductors
er supply ‘cord other than a tinsel cord in position, provided the hole through which
ductorsis passed is not unduly large.

type Y attachment and type Z attachment, soldered, welded, crimped and siﬂﬂlar
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terminals of a r‘nmpnnnnf (elmh as a cwifr‘h) built into the tool may. be used as termi

hals

inte

nded for external conductors.

Conductors connected to terminals or terminations by other means are not considered to be
adequately fixed, unless an additional fixing is provided near the terminal or termination; this
additional fixing, in the case of stranded conductors, clamps both the insulation and the
conductor.

Compliance is checked by inspection and by measurement.

25.2 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.
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After the test, the connections shall show no damage which could impair compliance with this
standard.

25.3 For tools with type X attachment, terminals shall be so fixed that, when the clamping
means is tightened or loosened, the terminal does not work loose, internal wiring is not
subjected to stress, and creepage distances and clearances are not reduced below the
values specified in 28.1.

Compliance is checked by inspection, and by the test of 9.6 of IEC 60999-1:1999, the torque
applied being, however, equal to two-thirds of the torque specified in Table 4 of that standard.

Terminals may be prevented from working loose by fixing with two screws, by fixing with jone
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 termihals
on $witches, or similar device in a recess if, after connection of the supply cord, and after re-
posftioning of the switch or similar device in its recess, it can be verified"by inspection fhat
these components and the supply cord are, after reassembly of the\tool, in the correct
posftion.

Covering with sealing compound without other means of locking’ is not considered to| be
sufficient. Self-hardening resins may, however, be used tgo~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
confductor between metal surfaces with sufficient cortact pressure, and without damage to|the
conguctor.

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 ¢f a
confductor introduced into the hole is visible, or can pass beyond the threaded hole for a
distpnce at least equal to half the'nominal diameter of the screw but at least 2,5 mm.

Compliance is checked by inspection and by measurement.

25.6 For type X attachment, the terminals shall be clearly recognizable and accessible gfter
opehing the tool. All terminals shall be located behind one cover, or one part of the enclosure.

Compliance_is¢checked by inspection.

25.T7 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 Jrisk
of accidentattommectiom betweenm tive parts—and—=accessibte metatparts—and;, i theTtase of
class Il tools, between live parts and metal parts separated from accessible metal parts by
supplementary insulation only.

Compliance is checked by the following test.

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

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

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

26 Provision for earthing

26. i , Whi y ive 1 v insufation
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
profective earthing circuit.

Earthing terminals and earthing contacts shall not be electrically connected to the nedtral
terminal.

Class Il tools and class lll tools shall have no provision for earthing.

If agcessible metal parts are screened from live parts by“metal parts which are connectef to
the learthing terminal or termination, or to the earthing _econtact, they are not, for the purposg 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 consideref to
be ¢lectrically bonded to each other through thé bearing surfaces for earthing purposes.

Acgessible parts, which are separated from live parts by double insulation or| by
reinforced insulation, are not considered likely to become live in the event of an insulation
faulf.

Metal parts behind a decorative cover which does not withstand the test of Clause 20|are
congidered to be accessible;parts.

Compliance is checked.by inspection.

acc|dental logsening, and it shall not be possible to loosen them without the aid of a tool.
Screw clamping terminals complying with Clause 25 or screwless terminals in accordance
with IEC-60998-2-2 are considered to comply with the requirements of 26.2.

26.2 The clamping means of earthing terminals shall be adequately locked ag}nst
n

F nnnnn ioallvy nrAanara A ecarde toaronina le comn hana with IEC 81910
or SPTCCany  PTropPparCO—CoOTrGS TCT T ars— SOy mig—witi - 1o O 1Tz 109

Table 10 are considered to comply with the requirements of 26.2. The connector material of
quick connect terminals, if steel, shall comply with the requirements of Clause 15.

nd than speet oot |n
HUUIII\JUI.I\JI o

an
ot

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

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

For tools with supply cords, the arrangement of the terminals, or the length of the conductors
between the cord anchorage and the terminals, shall be such that the current-carrying

conductors hecome taut before the nar’rhing conductor—if the cord elipc out of the cord

anchorage.

Compliance is checked by inspection and by manual test.

26.4 All parts of the earthing terminal intended for the connection of extefmal conductors
shall be such that there is no risk of corrosion resulting from contact between these parts jand
the |copper of the earthing conductor, or any other metal in contact with these parts.

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

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

If the body of the earthing terminal is a part’ of a frame or enclosure of aluminiun} or
aluminium alloy, precautions shall be taken to avoid the risk of corrosion resulting ffom
confact between copper and aluminium or’its alloys.

Paris of copper alloys containing at-least 58 % copper for parts that are worked cold, anfl at
leagt 50 % copper for other parts, and parts of stainless steel containing at least 18 %
chrome, are considered to be sufficiently resistant to corrosion. Parts subjected to a treatment
such as chromate conversiop’ coating are in general not considered to be adequdtely
profected against corrosion,_but they may be used to provide or to transmit contact pressute.

The| essential areas(of steel parts are, in particular, those transmitting current. In evaluating
such areas, the thickness of the coating in relation to the shape of the part has to be taken
into| account. In\case of doubt, the thickness of the coating is measured as described in
1ISO12178 or in kSO 1463.

Compliance is checked by inspection, by measurement, by manual test, and by the tegt of
15.1.

26.5 The connection between the earthing terminal or earthing contact, and earthed metal
parts shall be of low resistance.

Compliance is checked by the following test.

A current derived from a source having a no-load voltage not exceeding 12 V (a.c. or d.c.) and
equal to 1,5 times rated current of the tool, or 25 A, whichever is the greater, is passed
between the earthing terminal or earthing contact, and each of the accessible metal parts in
turn.

The voltage drop between the earthing terminal of the tool or the earthing contact of the tool
inlet, and the accessible metal part is measured, and the resistance calculated from the
current and this voltage drop.
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o case shall the resistance exceed 0,1 (.
ase of doubt, the test is carried out until steady conditions have been established.

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

024

Care is taken that the contact resistance between the tip of the measuring probe and the

met

27

al part under test does not influence the test results.

Screws and connections

27.1
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Fixings, and electrical connections, the failure of which may impair compliance With
dard, and connections providing earthing continuity shall withstand mechanical\stres
Lirring.

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

h screws, when of insulating material, shall have a nominal .diameter of at least 3
shall not be used for any electrical connection or connettions providing eart
finuity.

bws transmitting electrical contact pressure shall screwinto metal.

plementary insulation or reinforced insulation.

when undertaking user maintenance, shall not be of insulating material if t
acement by a metal screw could impair basic insulation.

hpliance is checked by inspection and by the following test.

bws and nuts are tested-ifthey are

Lised for electrical connections;

lised for connections providing earthing continuity;
ikely to be tightened

» during.dSer maintenance;

p when replacing a supply cord having a type X attachment;

p.‘Aduring installation/assembly in accordance with the information required in 8.14.2 a).

this
ses

as

m;
ing

bws shall not be of insulating material if their replacement by a metal screw could impair

bws which may be removed when replacing a supply cord having a type X attachment,

heir

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 and

rein

serted each time.

When testing terminal screws and nuts, a conductor of the nominal cross-sectional area

spe

cified in 24.5 is placed in the terminal. It is repositioned before each tightening.
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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 I is applicable for metal screws without heads if the screw does not protrude from the
hole when tightened.

Column 1l is applicable

— for other metal screws and for nuts;

— for screws of insulating material

» having a hexagonal head with the dimension across flats exceeding the overall“thriead
diameter, or

p with a cylindrical head and a socket for a key, the socket having arcross-colner
dimension exceeding the overall thread diameter, or

» with a head having a slot or cross-slots, the length of which exceeds 1,5 times|the
overall thread diameter.

Column 1l is applicable for other screws of insulating material.

Dunjng the test, no damage impairing the further use of the(fixing or electrical connectlons
shall occur.

Table 11 — Torque for testing screws and nuts

Torque
Nominal diameter of screw Nm
mm
| 1} 1]
Up|to and including 2,8 0,2 0,4 0,4
Over 2,8 up to and including 3,0 0,25 0,5 0,5
Over 3,0 up to and including 3,2 0,3 0,6 0,5
Over 3,2 up to and including 3,6 0,4 0,8 0,6
Over 3,6 up to and including 4,1 0,7 1,2 0,6
Over 4,1 up to and including 4,7 0,8 1,8 0,9
Over 4,7 up to and including, 5,3 0,8 2,0 1,0
Over 5,3 - 2,5 1,25

27.2 Electricat~connections shall be so designed that contact pressure is not transmifted
thrqugh insulating material which is liable to shrink or to distort, unless there is suffigient
resiliency in the metallic parts to compensate for any possible shrinkage or distortion of|the
insylating material. Ceramic material is not liable to shrink or to distort.

Compliance is checked by inspection.

27.3 Space-threaded (sheet metal) screws shall not be used for the connection of current-
carrying parts, unless they clamp these parts directly in contact with each other, and are
provided with a suitable means of locking.

Thread-cutting (self-tapping) screws shall not be used for the electrical connection of current-
carrying parts, unless they generate a full-form standard machine screw thread. Such screws
shall not, however, be used if they are likely to be operated by the user, unless the thread is
formed by a swageing action.
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Thread-cutting and space-threaded screws may be used to provide earthing continuity,
provided that it is not necessary to disturb the connection in normal use, and that at least two
screws are used for each connection.

Compliance is checked by inspection.

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

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

Spring washers and the like may provide satisfactory security. Sealing compound~which
softens on heating provides satisfactory security only for screw connections not subjegt to
torslion in normal use.

Rivets used for electrical connections shall be secured against loosening if these connectjons
are|subject to torsion in normal use. A non-circular shank or an appropriate notch may be
sufficient to comply with this requirement.

Thig requirement does not imply that more than one rivet is necessary for providing earthing
continuity.

Compliance is checked by inspection and by manual test.

27.% Screwless connectors, not intended for disconnection in normal use, shall preyent
disqonnection in normal use.

Compliance is checked by the following test:

Connectors that terminate a wire shallbwithstand a pull of 56 N applied through the wire in|the
opplosite direction from the force used to apply the connector. Neither the connector nor|the
wirg shall become disconnectedxin the case where the direction of the application is nqt in
line|with the exit direction of the-wire, then the force shall be applied in both directions, onge at
a time.

Connectors investigated to their relevant IEC standards (IEC 61210, |IEC 60998-p-1,
IEC|60998-2-2, IEC(60999-1:1999, IEC 61984) for retention, are considered to have met|the
requirements of 27.5.

27.5.1 Conductors shall be secured by more than one means or shall not impair safety in
the levent.of-detachment.

Compliance is checked by inspection and, if applicable, by the following test.

If there is only one means of securing, the conductors are detached from their connector one
at a time and subjected to the following.

The detached conductor is moved around its nearest point of retention to check that
clearances cannot be reduced to less than 50 % of the values specified in 28.1.

NOTE Examples of more than one means of securing conductors include connectors that are designed to crimp
both the insulation and the inner conductor of the wire.
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Creepage distances, clearances and distances through insulation

28.1 Creepage distances and clearances shall not be less than the values in millime
shown in Table 12. The values specified in the table do not apply to cross-over points of
motor windings.

The values in Table 12 are equal or larger than the values required by IEC 60664-1, when

are
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an overvoltage category Il;
a material group lllI;

tres

B_pollution degree 1 for parts protected against deposition of dirt and for lacquere
enamelled windings;

B pollution degree 3 for other parts;

nhomogeneous electric field

applied.

resonance voltage occurs between the point where a windingsand a capacitor
hected together, and metal parts which are separated from live parts by basic insulaf
, the creepage distance and clearance shall not be less than the values specified for|
e of the voltage imposed by the resonance, these values being increased by 4 mm in
e of reinforced insulation.

values specified in Table 12 do not apply to reed-switches.
hpliance is checked by measurement.

tools provided with an appliance inlet, the measurements are made with an appropf
nector inserted. For other tools, they are.made on the tool as delivered.

tools provided with belts, the méasurements are made with the belts in place, and
jces intended for varying the belt tension adjusted to the most unfavourable position w
' range of adjustment, and also with the belts removed.

able parts are placed in-the most unfavourable position; nuts and screws with non-circ
ds are assumed to be tightened in the most unfavourable position.

clearances between terminals and accessible metal parts are also measured with

o of the vafue shown in Table 12.
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PWS or nuts«unscrewed as far as possible, but the clearances shall then be not less fhan
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Table 12 — Minimum creepage distances and clearances

Dimensions in millimetres

Other tools
Class Ill tools Working voltage Working voltage Working voltage
Distances <130V >130Vand <280V |> 280V and <480V
Creepage | Clear- | Creepage | Clear- | Creepage | Clear- | Creepage | Clear-
distance ance distance ance distance ance distance ance
Between live parts of
different polarity a:
— if lacquered or
enamelled windings or
if|protected against
de¢position of dirt b 1,0 1,0 1,0 1,0 2,0 2,0 2,0 3,0
— if|not protected against
deposition of dirt 2,0d 1,5 2,0¢ 1,5 3,0¢ 2,5 8,0 3,0
Between live parts and
othel metal parts over
basic insulation:
— if the live parts are
lacquered or enamelled
wjndings € or if
pfotected against
deéposition of dirt b - - 1,0 1,0 250 2,0 —f L f
— iflnot protected against
deposition of dirt - - 2,4d 1,5 40d 3,0 —f L f
Between live parts and
othel metal parts over
reinforced insulation:
— if|the live parts are
lgcquered or enamelled
wjndings or protected
against deposition of
dirt b - - 5,0 50 6,0 6,0 - f L f
— fgr other live parts not
pfotected against
déposition of dirt - s 5,0 5,0 8,0 8,0 —f L f
Between metal parts
sepdrated by
supplementary
insullation - - 2,5 2,5 4,0 4,0 - f L f
@8 The clearances specifiedhdo not apply to the air gap between the contacts of thermal controls, ovefload
grotection devices, switches of micro-gap construction, and the like, or to the air gap between the curfent-
darrying members of such devices where the clearance varies with the movement of the contacts.
b Ik general, the.interior of a tool having a reasonably dust-proof enclosure is considered to be protected aghinst
deposition ofdirty provided the tool does not generate dust within itself; hermetic sealing is not required.
€ [hese creepage distances are slightly lower than suggested by IEC 60664-1. Creepage distances between
ljve 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.
d  These creepage distances may be reduced to values in accordance with IEC 60664-1, if the insulation parts
are of material group Il or lower.
e

Windings are considered to have basic insulation if they are wrapped with tape and then impregnated, or if
they are covered with a layer of self-hardening resin, and if, after the test of 14.1, an electric strength test as
specified in Clause D.2 is withstood, the test voltage being applied between the conductors of the winding and
metal foil in contact with the surface of the insulation.

It is sufficient that the wrapping and impregnation, or the layer of self-hardening resin, cover the windings only
at places where it is not possible to obtain the creepage distance or clearance specified for lacquered or
enamelled windings.

The rated voltage between a three-phase supply and earth will not be more than 277 V, therefore the column
"Working voltage > 130 V and <280 V” will apply. For working voltages greater than 280 V, creepage
distances and clearances shall be determined in accordance with IEC 60664-1, but shall not be lower than the
values required in the column “Working voltage > 130 V and < 280 V.
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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 applied by means of the test probe B of IEC 61032:1997, and has a value of:

— [P N Tor Internal wiring and bare conductors and for uninsulated capillary tubeg§ of
fthermostats and similar devices;

— PBO N for enclosures.

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

For| tools having parts with double insulation where there is no metal between basic
insulation and supplementary insulation, the measurements are made” as though a metal
foil were present between the two insulations.

Means provided for fixing the tool to a support are considered to bé accessible.

For|conductive patterns on printed circuit boards, except at their edges, the values in|the
table between parts of different potential may be reduced, as long as the peak value of|the
voltage stress does not exceed:

— [150 V per mm with a minimum distance of 0,2 mm, if protected against the depositioh of
dirt;
— 100 V per mm with a minimum distance"of 0,5 mm, if not protected against the deposition
Df dirt.

When the limits mentioned above lead to higher values than those of the table, the valuels of
the [table apply.

NOTE The above values are equal ar’larger than the values required by IEC 60664-3.

These distances may. be reduced further, provided that the tool complies with |the
requirements of Clausée:;18 when the distances are short-circuited in turn.

Creepage distances and clearances within optocouplers are not measured if the indivigual
insylations afe-adequately sealed, and if air is excluded between individual layers of|the
maferial.

Forl|live,parts of different polarity, except for external mains connection, creepage dista
and—elearanee AaHe RHI—EHROSE pecified—in—the—table—are—allowed—provided
requirements of Clause 18 are met if these creepage distances and clearances are short-
circuited in turn.

28.2 Depending on the working voltage, the distance through insulation shall be sufficient:

— 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.

— For working voltages over 130V up to and including 280V, 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.
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For working voltages up to and including 280V, the distance through reinfor

insulation used between windings and accessible metal shall not be less than 1,0 mm.

024

ced

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.

This requirement does not apply, if either a) or b) is fulfilled.

a) The insulation is applied in thin sheet form, other than mica or similar scaly material, and
consists:

b)

Corl

For
of t
and
occ

- for supplementary Iinsulation, of at least two layers, provided that any one of
layers withstands the electric strength test prescribed for supplementary insulatio

- 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|
Bpplicable.

The supplementary insulation or the reinforced insulation.is)inaccessible and mg
he following condition:

The insulation, after having been conditioned for seven days (168 h) in an ¢
maintained at a temperature equal to 50 K greater than the maximum temperature
determined during the test of Clause 12 withstands,af_electric strength test as specifie
Annex D, this test being made on the insulation/both at the temperature occurring in
bven, and at approximately room temperature.

hpliance is checked by inspection and by measurement.

optocouplers, the conditioning procedure is carried out at a temperature of 50 K in exd
he maximum temperature rise measured on the optocoupler during the tests of Clausg
Clause 18, the optocoupler being operated under the most onerous conditions w
r during these tests.
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> 300 mm

IEC 0287/14

Key

A axis of oscillation

B oscillating frame

C counterweight

D sample

E adjustablewcarrier 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 Il armature
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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

The

The

indicated in cases 1 to 10 (see Figures A.1 to A.4).

following assumptions are made:

h groove may have parallel, converging, or diverging sides;

Qs an air gap across which no creepage path exists (case 8);

bosition (case 3);

Wwhere 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);

positions;

fhe total clearance.

i ot | ot e o

any groove having diverging sides, a minimum width exceeding 0,25mm, a depth
exceeding 1,5 mm, and a width at the bottom equal to or greater than.t mm, is reganded

any corner including an angle less than 80° is assumed to be dbridged with an insulating
ink of 1 mm width (0,25 mm for dirt-free situations), moved.'into the most unfavourable

or

creepage distances and clearances measured_between parts moving relative to gach
bther are measured when these parts are placed in their most unfavourable stationary

any air gap less than 1 mm wide (0,25 mm<for dirt-free situations) is ignored in computing
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<1 mm
-

IEC 0289/14

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

than4-mm-

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

Case 1

>1 mm

oo T
TR AR RARRS
R teratetatele

"
% ”‘:ﬁ':':"':':':‘::’:’
IEC 0290/14

Condlition: Path under consideration includes a parallel sided groove of any depth equal to or more than 1 mm
wide.

Rule] Clearance is the "line of sight" distance. Creepage path follows the contour of the groove.

Case.2

IEC 0291/14

Condglition: Path under-Consideration includes a V-shaped groove with internal angle of less than 80° and wjth a
width.greater than 1 mm.

Rule Clearance is the "line of sight" distance. Creepage path follows the contour of the groove but "$hort
circuits" the bottom of the groove by 1 mm link (0,25 mm for dirt-free situations).

Case 3

Clearance ssmmmnmnm Creepage distance

Figure A.1 — Clearance gap for parallel sided and V-shaped groove
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IEC 0292/14
Condition: Path under consideration includes a rib.
Rule: Clearance is the shortest direct path over the top of the rib. Creepage path follows the contour of the

rib.
Case 4
<1 mm <1 mm
h L L] L L]
IEC 0293/14

Condlition: Path under consideration includes an uncemented joint with grooves less than 1 mm wide on efither
side (0,25 mm for dirt-free situations).

Rule Creepage distance and clearance is the “line of sight” distance shown.
Case 5
21 mm >1 mm
|| -
| .
| .
| NN l. .I pAEEEN

IEC 0294/14

Condlition:~" 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 smmmmumn Creepage distance

Figure A.2 — Clearance gap for rib and uncemented joint with groove
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>1 mm <1 mm

Condglition:

Rule]

Con

Rulef

Casq

ition:

bottom.

IEC 0295/14

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.

Clearance and creepage path are as shown.

Case 7

>0,25 mm

>1,5 mm

"
>1 mm
IEC 0296/14

Path under consideration includes a diverging-sided groove equal to or greater than 1,5 mm
and greater than 0,25 mm(wide at the narrowest part and equal to or greater than 1 mm a

Clearance is the "line.of sight" distance. Creepage path follows the contour of the groove.

3 also applies to the internal corners if they are less than 80°.

Case 8

Clearance ssunmmun Creepage distance

Figure A.3 — Clearance gap for uncemented joint and diverging-sided groove

mm

leep
the
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b IEC 0297714

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 valule of
42,4 V, not isolated from the supply mains, and having basic insulation not designedfor|the
rated voltage of the tool.

All ¢lauses 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.1R.4 The temperature rise of the body of\the motor is determined instead of |the
temjperature rise of the windings.

B.12.5 The temperature rise of the body“of the motor, where it is in contact with insulafting
material, 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.
Todls are also subjected to the test of B.18.201.

B.18.201 Thestool is operated at rated voltage with each of the following fault conditijons
(see Figure BX1):

— [Bhort circuit of the terminals of the motor, including any capacitor incorporated in|the
motor circuit;

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

Only one 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.

Compliance is checked by the tests specified for double insulation and reinforced
insulation.
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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
O_|‘|‘| * [ 1 L 4
| |
| Cx° N | Cx°
~\B | \B |
N ' Ny |
I | |
| |
Al . _|Q_ 3 Al
| |
o——— |
SR 14 AS
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

For battery-operated tools in accordance with Annex L, this annex only applies when the tool
is ir] the configuration where it is directly connected to the mains or to a non-isolated sourge.

The leakage current, when required by other clauses, shall be measured by the fallowing [test
under one of the conditions of Clause C.2 or Clause C.3, both with the tool swijtch S in|the
cloged position.

The leakage current test is made with a.c. unless the tool is for d.c. only, in which case|the
testlis not made.

Progtective impedance is disconnected from live parts before carrying out the tests.

It i§ recommended that the tool be supplied through an, isélating transformer; otherwis
shall be insulated from earth.

\U

, it

The leakage current (weighted touch current) is“~measured by means of the circuif of
Figure C.3 between any pole of the supply and ‘accessible metal parts and metal foll in
confact with accessible surfaces of insulating material, connected together.

NOT[E The weighted touch current is equivalent to’'MIU (Measurement Indication Units).

Thel measurement circuit of Figure C.3<shall meet the accuracy specifications in Clause G.3 of
IEC|{60990:1999.

If the leakage current exceedS the specified limit due to capacitance effects, then metal| foil
withh an area not exceeding 20 cm x 10 cm shall be used. If its area is smaller than|the
surface under test, it is ‘moved to make sure all parts of the surface are tested. The heat
disgipation of the todk-shall, however, not be affected by the metal foil in areas such as
venfilation openings.

The leakage <Current to accessible metal parts and metal foil shall not exceed the following
valyes, unless otherwise specified in the relevant clause of this standard:

— forclass | tools 0,75 mA;
— Yaorclass Il toals 025 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 instructiong for
instpllation, suitable for single-phase supply:

S1 pf Figure C.1 in the closed position and with the selector switch shown ifizFigure C.[l in
each of the positions 1 and 2, for three-phase tools with the three sections connected in
parallel.

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

a, band c in Figure C.2 in the closed position, repeated with each-of the switches a, b, ¢ open
in turn, the other two switches being closed.
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Key

o g r WN =2 n =

2
3
6
. 4
5
i i
19/ Tz_ _1]7 2 M
(¢}
31}
[e] [e) IEG” 0301/14

circuit of Figure C.3 for the leakage current meter
power switch of the product under test
accessible part

inaccessible metal part

basic insulation

supplementary insulation

reinforced insulation

double insulation

igure C.1 — Diagram for leakage current measurement for single-phase connectio

and three:phase tools suitable for single-phase supply

=]
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T

-
74 %

® %
S
© o0

4

IEC\.0302/14
Key
M circuit of Figure C.3 for the leakage current meter
1 accessible part
2 inaccessible metal part
3 basic insulation
4 supplementary insulation
5 three-phase supply
6 double insulation
Figure C.2 — Diagram for leakage current measurement
for three-phase connection
Weighted touch current
(perception/reaction)
A
Rs —Cs Y
. 500
Testterminals R4

| L
B Rs Uy Ci— UzT

IEC 0303/14

Rs 1500 O R, 10 000 ©Q
R 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

General

tective impedance is disconnected from live parts before carrying out the tests.

The

The

For

ba

carj is taken that the voltage applied to the reinforced insulation does’ not overstress

tests are made on the tools not connected to the supply.
electric strength is checked by the tests of Clause D.2.

class Il construction incorporating both reinforced insulation and_double insulat

ic insulation, or the supplementary insulation.

jon,
the

Basic insulation and supplementary insulation may be tested\Separately or in combina

Wh
eith
eac
con

For
app

For
othd

For
con
sha
of t
ena

D.2

The
afr
inst

er the basic or supplementary insulation is overstresSed during the combination
h insulation is tested separately. Insulation of components that cannot be testeq
bination shall be tested separately.

tools with heating elements incorporated, the.test voltages specified in [EC 60335-1:2
y to the heating elements only and not to other parts of the tool.

motors in accordance with Annex B, the*insulation between live parts of the motor an
br metal parts is not subjected to thistest.

tools in accordance with JAnnex 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. (
| be taken that the premature failure of electronic devices does not prevent the applica
ne test voltage across insulation. If this is the case, electronic devices may be bypasse
ble the test to be conducted.

Electric strength test

insulationis subjected for 1 min to a voltage of substantially sinusoidal waveform, ha
bquericy of 50 Hz or 60 Hz. The values of the test voltage in accordance with the typ
lation’are shown in Table D.1.

jon.
bn tested in combination the test voltage shall be as specified for reinforced insulatio}r. If

est,
{ in

010

) its

the
are
tion
d to

ing
of

D

Accessible parts of insulated material are covered with metal foil.

Table D.1 — Test voltages

Insulation Test voltage

\
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.

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

Carg is taken that the metal foil is so placed that no flashover occurs at its edge$ |or the edges
of the insulation.

When testing insulating coatings, the metal foil may be pressed against the insulationl by
means of a sandbag of such a size that the pressure is about 5 kPa (Q,5 N/cm?). The test may
be |imited to places where the insulation is likely to be weak, forCexample where there|are
shafp metal edges under the insulation.
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Annex E
(informative)

Methods of applying ISO 13849-1 to power tools

E In Europe (EN 62841-1), Annex E is not applicable.

General

ISO|
criti
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con
rate

E.2

The
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the
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risk
whd
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results. Part of the issue is dué-to the fact that a binary tree is used to generate one

disg
this

E.3

In 1

number of risk ‘mitigation techniques, built into the requirements of the standard, to reduce

risk
Sys

cal control function in consideration of the risk of injury associated with its failure.
frol function is assigned a Performance Level (PL) which then may be fulfilled wi
frol system that satisfies both structural requirements and minimum cajleulated fai
s expressed in MTTF  (Mean Time To Dangerous Failure).

Risk assessment

12100, where primary consideration is given to the sevefity of the harm caused by
ards and the frequency of encountering these hazards:, The risk associated with
ard is then subsequently reduced by consideration of<the probability, P, for avoiding
ard. In 1ISO 12100, this analysis is carried out using the original, unmitigated haj
wed by all the risk mitigation techniques used to\determine the resulting residual ris
tool with respect to the hazard (and phase of use)“under consideration.

safety critical function may be only one-of many elements in the tool design intende
associated with the failure of the (SCF and to determine the remaining residual risk
ther it is still acceptable. This method, taken from ISO 12100, is not well suited to be u
nis manner and additional considerations must be taken into account to yield meanin

rete number of PLs and-this sometimes fails to recognize small differences in risk. W
makes this method easy/to use, it introduces some problems in analysis.

Residual risk’analysis

ecognition_of the hazards associated with power tools in general, IEC 62841 employ

to ah-acceptable level. These techniques are often intended to work together, a
em,\te achieve the required risk reduction. An electronic control providing an SCF is o

only

13849-1 provides a simplified method for establishing the associated reliability of a“safety

he
h a
ure

method of risk assessment used in ISO 13849-1 follows the same general approach ds in
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En assessing a safety critical function (SCF), this process is not so clear: In this case,

d to

ce the risk associated with a hazard: The goal then is to establish the change in resigual
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one part of this system and its failure, therefore, does not leave the tool without o

risk mitigation elements. To assess the effect of the loss of an electronic control function two

thin

gs are considered:

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 an
SCF within this standard.

In addition, there must be a substantial impact on residual risk due to the failure of the SCF.
To determine this, performance levels can be assessed both with and without the presence of
the SCF, but with all other risk mitigation in place. It is possible that this will yield the same
PL with or without the SCF.
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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

frequency of exposure to have a higher influence over the outcome.

Per
con

the

E.4

ISO

restored while the user is nearby.

ysis. The method used in ISO 13849-1, however, gives priority to the severity~of
ard (S, F, P) such that, for high severity cases, it would not be possible to’assig|

in cases such as these the order of analysis should be reversed (F, S, P))allowing

ormance levels have been assigned in this standard reflecting common cases TC116

appropriate performance level.

Performance Levels

13849-1 provides methods for achieving the various performance levels. These solut

gengerally require certain structures such as dual €hannel, single channel and single cha

with
Sin
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by a power tool operator under use conditions. As a result, the standard generally proh

thes
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te the organization of 18.8 and 18.6 in the\standard has dual channel designs evalu
bre performance levels of other structures are even considered, most of the interes
13849-1 is focused on single channel designs. While ISO 13849-1 permits diagng
itoring of lower reliability single channel systems as an alternative to unmonitored

bility single channel, there is the\concern that these diagnostics are unlikely to be not

e solutions as an alternative_to higher reliability designs.

b result, the single channel designs afforded by this method require increasingly hig
[F4 as the PL increases due to increasing risk.

ay be possible\that a case could exist where a diagnostic reflecting the unavailability
is present.anhd recognizable well in advance of the operator being exposed to
eased risksIt could be appropriate in this case to consider a structure that providg
nosticsas’a means of achieving the required performance level.

sidered. There is a recognition that there may be SCF’s in the future. not yet contemplIted
by this standard, and ISO 13849-1 along with this Annex may be uSed for guidance in se

nel
diagnostics. Single and dual channel refer;to the functional redundancy of the conIroI.
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Annex F
(informative)

Rules for routine tests

General

The_tests specified in_this annex are intended to reveal. as far as safety is concerned,

unalc

pro
tool

In g

by the manufacturer to ensure that every tool conforms with the samples/that withstood

test]

The
arrg
can
leas

F.2

The
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dire

F.3
The

Av
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incn

a)

b)
The

ceptable variations in material or manufacture. These production tests do not impair
perties and the reliability of the tool, and should be made by the manufacturer-en. ¢

s of this specification, according to the experience gained by the manufacturer.

manufacturer may use a test procedure which is better ¢suited to his produd
ngements and may make the tests at an appropriate stage during production provids
be shown that tools which withstand the tests carried out/bythe manufacturer provid
t the same degree of safety as tools which withstand thellests specified in this annex.

Correct operation test

safe operation shall be checked, for example, by electrical measurements, by verif
functional devices, such as switches and manually-operated controls, and by verifying
ction of rotation of motors.

Electric strength test
insulation of the tools shall be“checked by the following test.

b/tage of substantially sine-wave form, having a frequency of 50 Hz or 60 Hz and minin

cased by 20 %, between live parts and:

accessible metal parts which may become live in the event of an insulation fault or
result of incorrect assembly;

inaccessible metal parts.

the
ach

eneral, more tests, such as repetition of type tests and sampling tests, have to be mjade

the

tion
d it
e at

ing
the

num

value shown in Tabkle F.1, is immediately applied, for 3 s, or for 1 s with the volfage

S a

te'sts’of item a) are made on the assembled tool; the test of item b) is made on the f{

eith

rcompletely assembled, or in the production line

oo/,

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 a

The

t least 10 mA.

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 1000 1000
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. source having a no-load
voltage not exceeding 12V, is passed between the earthing terminal or the earthing contact
and,, in turn, each of the accessible metal parts which need to becearthed for safety reasons.

The| voltage drop between the earthing contact of the plugcor the external end of an eprth
continuity conductor or of the appliance inlet and the accessible metal part is measured, jand
the resistance calculated from the current and this voltage“drop.

In no case shall the resistance exceed 0,3 Q. Thisvalue is applicable to supply cord lengths
up fo 5 m. In case of supply cords having adength exceeding 5 m it is increased by 0,12 Q
for any further length of 5 m.

Carg shall be taken that the contact resistance between the tip of the measuring probe jand
the Imetal parts under test does not infléence the test results.
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Annex G

Void
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Annex H
(normative)

Determination of a low-power circuit

determination if a circuit qualifies as a low-power circuit is as follows:

024

The tool is operated at rated voltage. A variable resistor, adjusted to its maximum resistance,

is c
The
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resi
circ
circ

The
givd

Cird
circ
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resistance is then decreased until the power consumed by the resistor reacheg]
imum. Any point closest to the supply at which the maximum power delivered |to
stor does not exceed 15 W at the end of 5 s is called a low power point. The patt of

Lit.

measurements are made from only one pole of the supply source, preferably the one
s the fewest low power points.

uit analysis may be used in lieu of testing to determine thelthighest power dissipatio
Lits.

bxample of a low-power circuit is shown in Figure H.1¢

®

“ (®)
Supply
source Zs Zs

IEC 0304/14

h détermining the low power points, it is recommended to start with the points close to the supply source.

A an
exce

ce.
S a
this
the

it farther from the supply source than a low power point is considered to bé|a low-power

that

h of

d B are points closest 1o the supply source where the maximum power delivered to external load does
ed 15 W. These are low-power points.

not

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
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Annex |
(informative)

Measurement of noise and vibration emissions

E In Europe (EN IEC 62841-2-7), Annex | is normative.

Scope

The

reqliired by national laws or if the manufacturer wishes to declare such emissions.

1.2

NOT]
Nois
Nois|
mea
mea
type

The
1.2.
Noi

LWA

The
has

The
the

requirements of this annex apply, if the declaration of noise or vibration emission

Noise test code (grade 2)

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

e reduction

e reduction at tools is an integral part of the design process and shall beachieved by particularly app
sures at source to control noise, see for example EN ISO 11688-1. The(success of the applied noise redu
sures is assessed on the basis of the actual noise emission values ifi,refation to other machines of the g
with comparable non acoustical technical data.

major sound sources of tools are: motor, fan, gear.
General

be emission values like the emission sound.pressure level L,, and the sound power |
shall be measured according to the test\procedure described in 1.2.2 to 1.2.6.

noise emission may be determinéd by using the measurements from a machine w
design and technical specifications replicating the machine concerned.

overall noise can be divided into the pure machine noise and the noise generated f
processed workpiece\ Both are influenced by the method of operation; however

per
par
IEC]

NO
for t

1.2.

1.2.2;

tussive tools the noise emission of the workpiece can be dominant. The load conditiong
icular tools are therefore specified in the relevant part of IEC 62841-2, IEC 62841-
62841-4.

E Noise emjission values obtained under these measurement conditions will not necessarily be represent
e noise produced under all possible operational conditions of practical use.

Sound power level determination

5 is

ying
ction
ame

vel

hich

rom
for
for
B or

htive

The sound power level shall be measured according to ISO 3744, where the acoustic
environment, instrumentation, quantities to be measured, quantities to be determined, and the
measurement procedure are 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
made in an essentially free field over a reflecting plane.
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1.2.2.2 Hand-held power tools

024

For all hand-held tools, the sound power level shall be determined by using a hemispherical /
cylindrical measurement surface according to Figure 1.2.

The hemispherical / cylindrical measurement surface is described by a hemisphere standing
on a cylindrical pedestal (see Figure 1.2). Five microphone positions shall be located 1 m from
the geometric centre of the power tool. Four positions shall be spaced at regular intervals on
a plane defined as passing through the geometric centre of the power tool and parallel to the
reflecting plane; the fifth position shall be located at a distance of 1 m above the geometric

cen

re of the power tool.

The
as f

with

whd

For
mea

A-weighted sound power level, L, , shall be calculated, in accordance with of ASO 3
pllows:
Lywa = Lop1m +10lg(—), in dB
: S,
Lop1m determined from
1 0.1L}a;
Loa 1m = 101g g210 ~ K —Kon
i=1
re
L is the A-weighted time-averaged 1 meter surface sound pressure le
PAIm  according to 1ISO 3744;
A is the A-weighted sound pressure level measured at the it micropho
position, in dB;
Kia is the background:noise correction, A-weighted,
Kop is the envirohmental correction, A-weighted;
S is the arga.of the measurement surface of Figure 1.2, in m2;
So =1 m2
the hemispherical / cylindrical measurement surface shown in Figure 1.2, the area S of

surement'surface is calculated as follows:

S=2n(R?+Rd), in m2.

744

vel

ne

the

Where d = 1 m is the height of the distance of the geometrical centre of the power tool above
the reflecting plane and R =1 m is the radius of the hemisphere and of the cylinder which
comprise the measurement surface.

The

SO,

refore,
S=41m?,

from equation (1.1)

Lya =Lopym+11, in dB.
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1.2.2.3 Transportable power tools

For all transportable tools, the sound power level shall be determined by using a cubic
measurement surface according to Figure 1.3.

Five microphone positions shall be located in the centre of each lateral surface and the top
surface of the measurement cubic surface which envelops the source.

The A-weighted sound power level, L, , shall be calculated, in accordance with 1SO 3744 as
follows:

P— S
Lywa =Lop1m +10lg(—), in dB 1.2)
: S,
with Lpa1m determined from
Lop1m =10lg 125“100'1%/” —Kyp —Kon
" 53
whgre
L is the A-weighted time-averaged _ 4 )meter surface sound pressure leyel
PA,Im according to 1ISO 3744;
DA is the A-weighted sound pressure level measured at the it" microphgne
position, in dB;
Kia is the background noise correction, A-weighted;
Koa is the environmental carrection, A-weighted:;
S is the area of the measurement surface of Figure 1.3, in m2;
So =1m2

For|the measurement surface shown in Figure 1.3, the area S is calculated as follows:
S =5 x(2m x 2m))= 20 m2.
Therefore, fromtequation (1.2)

1.2.24— Lawn and garden machinery

The sound power level of lawn and garden machinery shall be determined as specified in
the relevant part of IEC 62841-4.

1.2.3 Emission sound pressure level determination
1.2.3.1 Hand-held tools
The A-weighted emission sound pressure level at the work station, LpA, shall be determined in

accordance with ISO 11203 as follows:

LpA :LWA _Q, |n dB
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where Q = 11, in dB.

NOTE 1 This value of Q has been determined, during experimental investigations, to be applicable to hand-held
power tools. The resulting A-weighted emission sound pressure level at the workstation is equivalent to the value
of the surface sound pressure level at a distance of 1 m from the power tool. This distance has been chosen to
give satisfactory reproducibility of results, and to permit comparison of the acoustic performance of different hand-
held power tools which do not, in general, have uniquely defined work stations. Under free field conditions, where
it may be required to estimate the emission sound pressure level, L at a distance r, in m from the geometric

A,r1
centre of the power tool, this can be done by applying the formula: '

1

Loart = Lpa + 20 Ig(%), in dB

NOT[E 2 At any given position in relation to a particular machine, and for given mounting and operating condit|ons,
the ¢mission sound pressure levels determined by the method of this standard will in general be lowerithan the
diredtly measured sound pressure levels for the same machine in the typical workroom where it is used__This i§ due
to tHe influence of sound reflecting surfaces in the workroom compared to the free field conditions '0f the| test
spedified here. A method of calculating the sound pressure levels in the vicinity of a machine op€rating alone|in a
workroom is given in ISO/TR 11690-3. Commonly observed differences are 1 dB to 5 dB, but in 'extfeme cases$ the
diffefence might be even greater.

If rgquired, the C-weighted peak emission sound pressure level L -, .4, 'Shall be measurefd at
each of the five measurement positions specified in 1.2.2. The C-weighted peak emission
sound pressure level at the work station is the highest C-weighted peak sound pressure lgvel
megsured at any of the five microphone positions; no correctionscare permitted.

1.2.3.2 Transportable tools

Thel A-weighted emission sound pressure level at theswork station, L, shall be determined
accprding to 1ISO 11201, grade 2. It shall be determined under the same operating conditions
as for the determination of the sound power level.

For|tools measured under load and run by, an operator, the microphone shall be located
(0,4 + 0,02) m to the side of the centre plafie of the operator’'s head, on a line with the eyes,
with its axis parallel to the operator’s line of view, and on the side where the higher valug of
the [A-weighted sound pressure level is’observed.

[

For|tools measured under no-lpad”and without the operator being present, the microphjone
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
locgted 1 m from the centre of the tool on the side where the operator normally stands. [The
micfophone shall be located directly above the reference point at a height in the range¢ of
(1,95 £ 0,075) m.

If rqquired, the, Cweighted peak emission sound pressure level L,cq,, shall be measuref 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.

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.
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A hand-held tool is held by the operator or suspended in such a way as to correspond to
normal use, as specified in the relevant part of IEC 62841-2. If the hand-held tool is used
horizontally, it shall be positioned so that its axis is at 45° between the microphone positions
1and 4 and 2 and 3 (see Figure |.2); its geometrical centre shall be 1 m above the ground
(reflecting plane). If these requirements are impracticable or the tool is not used horizontally,
the adopted positions shall be recorded and described in the test report.

A transportable tool shall be so positioned, either placed on the test bench of Figure I.1 or
mounted on the accompanying support, that its centre of gravity is located below the top
microphone position 5. The tool shall be so oriented that its front edge is parallel to one of the
horizantal side pdgpe of the measurement cube of Figurp 1.3

Lawn and garden machinery shall be used and positioned as specified in the relevant/paft of
IEC|{62841-4.

The| operator shall not be positioned directly between any microphone position,and the power
tool

Spray guns are suspended in such a way as to correspond to normal use, with the axis of
the |[spray nozzle oriented in a horizontal direction.

1.2.5 Operating conditions

The operating conditions shall be identical for the determination of both sound power Igvel
and|emission sound pressure level at the work station:

Measurements shall be carried out on a new tool.

Toals are tested under the two operating cofditions “no-load” or “load” as appropriate for|the
type of tool and specified in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 6284(1-4.
Befpre starting the test, the tool shall be operated under these conditions for a period df at
leagt 1 min.

A measurement under “load” islto be carried out during processing of a workpiece or urnder
extgernal mechanical load equivalent to normal operation.

Where tests are required to be carried out on a bench it shall be in accordance with the ftest
bench shown in Figure 1.1.

Carg shall be taken that the location of the workpiece on its support does not adversely affect
the Jresult of-the test. If necessary, or when specified in the part of IEC 62841-2, IEC 62841-3
or IEC 62841-4, the workpiece shall be supported on a resilient material (20 + 1) mm thick
compressed to (10 + 1) mm under the weight of the workpiece.

Three consecutive tests for no-load or five for load shall be carried out and the result of the
test Ly shall be the arithmetic mean, rounded to the nearest decibel, of the three or five
tests.

During measurements, the power tool shall operate under stable conditions. Once the noise
emission is steady, the measurement time interval shall be at least 15 s, unless the operating
conditions specified in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4 require
another time interval. If measurements are to be made in octave or one-third octave frequency
bands, the minimum period of observation shall be 30 s for the frequency bands centred on or
below 160 Hz, and 15 s for the frequency bands centred on or above 200 Hz.

The temperature requirements of IEC 62841-1:2014, 5.6 are not applicable.
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Spray guns are tested with the material container filled to 50 % capacity at the beginning of
the test.

Spray guns are tested whilst spraying water, paint or hydraulic fluid.

1.2.6 Measurement uncertainties

The total measurement uncertainty of the noise emission values determined according to this
standard is depending on the standard deviation orqy given by the applied noise emission
measurement method and the uncertainty associated with the instability of the operating and

movy ntina caonditione o Tho rociiltinea tatal ittty 1o than ~Anlalat A £
Ty COTOTtOTTS O g 1o o ourtiig totar oo Ttalt ity ot Carouratc O T oTTT

_ |2 2
Otot =Y OR0 T Oomc

Thef upper bound value of ogq is about 1,5 dB for the grade 2 measurement methods applied
in this noise test code in order to determine the emission sound pressureslevel or the sound
power level.

NOTE 1 o, is referred to as oy in ISO 4871:1996.

NOTEE 2 In ISO 4871:1996, the expanded measurement uncertainty U, in(decibels, is calculated from U = kotot,
with [k being the coverage factor.

It depends on the degree of confidence that is desired. For the purpose)of comparing the result with a limit valye, it
is agpropriate to apply the coverage factor for a one-sided normal distribution. In that case, the coverage factor
k = 1,6 corresponds to a 95 % confidence level. Further information is given in ISO 4871:1996. Please note that the
expgnded measurement uncertainty U is referred to as K in 1SQ'4871:1996.

NOT[E 3 For machines with a rather constant noise emisgion, a value of 0,5 dB for g, can apply. In other cgses,
e.g. |a large influence of the material flow into andyout of the machine or material flow that varies ip an
unpredictable manner, it is possible that a value of\2’dB is more appropriate. Methods to determine o | are
desdribed in the basic measurement standards. Further guidance for determining the uncertainty K of both noise
emigsion values is given in ISO 4871:1996.

1.2.7 Information to be recorded

The| information to be recorded-covers all of the technical requirements of this noise test cgde.
Any| deviations from this npise test code or from the basic standards upon which it is based
are [to be recorded together-with the technical justification for such deviations.

1.2.8 Information_to be reported

The information:to be included in the test report is at least that which is required to prepafe a
noige emission declaration or to verify the declared values. Thus as a minimum the following
information.shall be included:

— Teference to this noise test code and to the basic standards used;

— description of the power tool,

— description of the mounting and operating conditions;

— the noise emission values obtained.

It shall be confirmed that all requirements of the noise test code have been fulfilled, or, if this

is not the case, any unfulfilled requirements shall be identified. Deviations from the
requirements shall be stated and technical justification for the deviations shall be given.

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,a)- If required, the C-weighted emission peak sound pressure level
Locpeak shall be given.
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For a standard deviation of reproducibility of the method orqy of 1,5 dB and for a typical
standard deviation of production, the values for the uncertainties, K,5 and Ky respectively,
are expected to be 3 dB.

The noise declaration shall state that the noise emission values have been obtained
according to this noise test code. If this statement is not true, the noise declaration shall
indicate clearly what the deviations from this 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 properly
sampled, then K normally is 3 dB. Further guidance on sampling and uncertainty terms is given in ISO 7574-4 and
ISO 4871:1996.

Additional noise emission quantities may also be given in the declaration.

If updertaken, the verification shall be performed for a batch of power tools, in \accordgnce
with 6.3 of ISO 4871:1996. The verification shall be conducted by using the same mounfing,
instpllation and operating conditions as those used for the initial determination of noise
emigsion values.

1.3 Vibration

NOTIE In Europe (EN 62841-1), the following additional requirements applyt
Vibration reduction

The |vibration at the handles shall be kept as low as possible without unduly affecting the performance ang the
ergophomics (weight, handling, etc.) of the tool.

In particular vibration shall be reduced by the application of engineering measures as given in CR 1030-1.| The
sucgess of the applied vibration measures is assessed by comparing the vibration levels for the tool with thosg for
othef tools of the same type and with a comparable spegification and performance.

1.3. Vibration measurement — General

Details for particular types of tools are*given in the relevant part of IEC 62841-2, IEC 62841-3
or IEC 62841-4. The test code gives all the information necessary to carry out efficiently|the
det¢rmination, declaration and\lverification of the vibration emission characteristics. It ghall
allow comparison of test resulis’ for different tools.

The vibration total value may be determined by using the measurements from a machine
whi¢ch has design andtechnical specifications replicating the machine concerned.

EN 12096 gives-guidance on how to declare the vibration total values of machinery, fand
specgifies reguirements for verification of declared values.

The vibration levels for hand-arm vibration a, to be quoted in the user instructions shal| be
megsured in accordance with the following test procedure.

The uncertainty K is provided as an indication of the measured deviation from the mean
during the test.

The measurement and assessment of human exposure to hand-transmitted vibration in the
workplace is given in ISO 5349-1 and ISO 5349-2.

NOTE The following does not constitute an exhaustive list of possible sources of errors of measurement, but can
be considered as a guide to avoid the main errors in measurement:

a) unsuitable mounting or fastening of transducers;
b) inadequate fastening of cables;
c) lack or misadjustment of band-pass filter;

d) not nulling output of amplifiers after mounting of transducers;
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e) misalignment of directions of transducers or inappropriate or varying position of the transducers;

f) inappropriate signal conditioning (band-pass, signal-to-noise ratio, overload, etc.);

g) too short duration of measurement;

h) lack of calibration before and after measurement;

i) inappropriate definition of operational conditions;

j) inexperienced operators using inappropriate grip forces;

k) unstable operating conditions, such as fluctuating feed forces and varying motor speed.

Further practical advice on measurement errors is given in ISO 5349-2.

1.3.2____ Symhols

In Glause 1.3, the following symbols are used:

anpw t)

ahwk: @hwy» @hwzValues of ay,, in m/s2, for the axes denoted X, Y @nd Z respectively

ahy

an

OR

instantaneous single-axis acceleration value of the frequency-weighted hgnd-
transmitted vibration at time £, in m/s?

root-mean-square (r.m.s.) single-axis acceleration valle, of the frequency-
weighted hand-transmitted vibration, in m/s?

vibration total value of frequency-weighted-fsm.s. acceleration, in m/s2; |t is
the root-sum-of-squares of the a,, values for the three measured axe$ of
vibration

arithmetic mean total vibration value of the measurement results of all fluns
and operators in m/s2, this is theresult of the test

standard deviation of reproducibility
uncertainty of a, in m/s2

coefficient of yariation of a test series, defined as the ratio of the standard
deviation ofa series of measurement values and the mean value of|the
series:

S
Cy £
Any

Where

N
Snoq= ﬁ D (ani—an )" s the standard deviation;
i=1

1.3.3
1.3.3.1

a,, is the mean vibration total value of the series of 5 measurements in m/s?;
an,; 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 measurements
(here N = 5).

Characterisation of vibration

Direction of measurement

Vibration transmitted to the hand is related to the three orthogonal directions X, Y and Z as
shown in Figure |.4. For particular types of tools, these directions may be defined in the
relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.
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1.3.3.2 Location of measurement

Measurements shall be made in three directions at each hand position. All measurements

shal

| be conducted simultaneously.

Measurements shall be carried out as close as possible to the hand between the thumb and
the index finger, where an operator normally holds the machine.

If gripping areas are covered by soft surface material,

resonance effects of the transducer mounting.
H ba ramaoun d or ctronalvy coamnerancon ad b

precaution shall be taken to avoid
If soft surface materlal is prowded in the

p or

gri

suitpble adaptor.

The
IEC

62841-2, IEC 62841-3 or IEC 62841-4.

H coho anc
plllg afrea—tHt-ShatrpeTemovea—of STroTTgry  COTTIpTCooTCT uy o trarts

measurement positions for particular types of tools are specified in the relevant pal

Wheén machines are operated with more than one grip or grasping surface, the vibration at
hand positions where an operator normally holds the tool during normal-operation shal

meg

sured and recorded. If it can be shown that the vibration magnitude  at one grip is alw

dominant, the vibration test code may specify that measurements are made only at

grip

ping zone.

Figdire 1.101 shows the position for spray guns.

N
S
=

t of

the

be
ays
that

Detail of transducers
(measurement in axes X, Y, Z)

A

S

3

IEC

Figure 1.101 — Position of transducer for spray guns

1.3.3.3 Magnitude of vibration

The quantity used to describe the magnitude of vibration shall be the frequency-weighted
acceleration ay,, in m/s?.

Frequency weighting in accordance with ISO 5349-1 shall be used.
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The r.m.s. value a,,, in accordance with this standard is defined as the r.m.s. value of the
frequency-weighted acceleration signal ay,,(f):

T
0

T 1/2
B = {i [EHG dt]

An integrating device equipped with linear integration facilities shall be used in order to obtain
r.m.s. values of signals substantially varying with time.

The measurement time shall be as long as reasonably possible and normally not less-than| 8 s
for hand-transmitted vibration measurements.

If the measurement time of 8 s for individual machines is not possible, e.g. bécause of short
duration of operation (defined in 1.3.5.3), this shall be specified in the ‘relevant part of
IEC|{62841-2, IEC 62841-3 or IEC 62841-4.

1.3.3.4 Combination of vibration directions

The| vibration total value a,, is determined from

1/2
2 2 2
Ghv = [@hwx T Ghwy T ahwz] 1.3)

whedre

@nwk> @hwy @hwz are the rm.s. values of’,the frequency-weighted acceleration in (the
directions X, Y and Z, respectively.

1.3.4 Instrumentation requirements
1.3.4.1 General

The| vibration measurementequipment shall be in accordance with ISO 8041.

Instrumentation for measuring other parameters (e.g. for controlling the working conditions),
whase characteristicsvare not covered by ISO 8041, shall be specified in the relevant paft of
IEC|62841-2, IEC _62841-3 or IEC 62841-4.

1.3.4.2 Transducers

1.3.4.2:1 Specification of transducers

The vibration values as specified In 1.3.3.3 shall be measured using transducers and other
appropriate measurement equipment conforming to ISO 8041.

The total mass of the vibration transducer and its mounting shall not be sufficient to influence
the measurement result and shall not be more than 5 g for each direction of measurement.

NOTE Lightweight plastic handles are an example, where heavy transducers may not be suitable. See 1ISO 5349-2
for further information.

Factors such as the transverse sensitivity (less than 10 %), the ambient temperature range,
the typical temperature transient sensitivity and the maximum shock acceleration shall be
considered in the selection of transducers.
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1.3.4.2.2 Fastening of transducers

Guidance on mounting of transducers is given in ISO 5349-2. The transducer and the
mechanical filter, if used, shall be mounted rigidly and on the vibrating surface.

Mechanical filters or other appropriate means may be needed to minimize measurement
errors likely to occur when measuring vibration containing impulsive elements, such as occur
in percussive tools. For more details, see ISO 5349-2.

NOTE High acceleration in the high-frequency components of the vibration can cause the transducer to generate
false_signals (e.g. dc shift) in _the frequency range of interest because of excitation of the resonance of the
trangducer itself.

1.3.4.3 Calibration of the measurement chain

The whole measurement system shall be checked both before and after a‘sequence of
megsurements using a calibrator which produces a known acceleration at a known frequenicy.

The transducers shall be calibrated in accordance with 1ISO 5347 and ISO [#6063-1. The whole
megsurement system shall be checked according to the requirements;in\SO 8041.

1.3.% Testing and operating conditions of the tool

1.3.5.1 General

Megsurements shall be carried out on a new tool that is ‘'ehly used for the noise and vibrat
tests required by this standard.

on

For[mains operated tools: The average voltage during the test shall not deviate from the rgted
voltage or the mean value of the rated voltage‘range by more than £1 %.

For|battery-operated tools: Each operator shall start his series of tests with a fully charged
battery.

When the test procedure is not provided in a relevant part of IEC 62841-2, IEC 62841-8 or
IEC|62841-4 or there is no. rélevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4,|the
operating conditions and working procedure shall be specified in sufficient detail as to achieve
appropriate reproducibility. Test procedures based on a typical real working situation |are
preferred. The vibration*test may simulate a single phase of a task or a working cycle,
conpisting of a set of.operations where the operator is being exposed to vibration.

If for reasong)of better reproducibility a simulated work condition is defined, the vibrafion
soufce shall“produce approximately the same magnitude of vibration as that in a typical
working situation. If necessary to provide realistic emission levels, tests shall be carried|out
undermore than one operating condition or set of operating conditions as defined in|the
relevant’part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.

If the tool is equipped with means or devices to reduce the vibration emission in comparable
operating conditions, these shall be used, in accordance with the user instructions, during
vibration testing. If this requires a deviation from the type test method, this shall be reported
and explained in the test report.

During the measurements the hands of the operator shall guide the machine as is necessary
by the design of the tool and as specified in the instructions supplied with the machine.

For battery operated spray guns, the tests are conducted with the lightest battery in
accordance with IEC 62841-1:2014, K.8.14.2 e) 2) that has sufficient capacity to empty the
largest recommended material container integral to the spray gun in accordance with
8.14.2 a) 101).
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1.3.5.2 Attachment, workpiece and task

The attachment or accessories to be used with the machine shall be as recommended in the
user instruction.

If these attachments are of a vibration reduction type, it shall be reported together with the
declared vibration value.

Care shall be taken that the location of the workpiece on its support does not affect the
results of the test. Details for task and workpiece are given in the relevant part of IEC 62841-

2 FC 682941 2 ~r 1EC 82041 A4
y T OZ 0T O O T T OO T

NOT[E Even small differences in size, shape, material, wear, unbalance, etc. of the accessory can altef the
vibrdtion magnitude considerably.

1.3.5.3 Operating conditions

Tools are tested under load only, unless the operating condition no-load\is considered as
impprtant in practical use (no-load accounts for more than 20 % of the’ time when toql is
swifched on). In this case the tool shall be tested under both load and,no-load condition, qr at
a typical work cycle containing load and no-load. The releyant part of IEC 6284(-2,
IEC|62841-3 or IEC 62841-4 describes the modes of operatiobyand the calculation of[the
dec|ared emission value.

Thel machine shall be operated at normal working conditions and working modes according to
the |user instructions, which shall be maintained for the duration of the test. Those operalting
congitions shall be used that are representative of the highest vibration values likely to o¢cur
at typical and normal use of the machine under test. The measurement may be carried out by
pro¢essing a workpiece or under external mechanical load equivalent to normal operation.

Befpre starting the test, the tool shall be aperated under these conditions of at least 1 mip to
warm it up.

Spriay guns are tested observing the conditions specified in Table 1.101.

Table 1.101 — Operating conditions for spray guns

Orientation Spray guns are tested with the material container filled to 50 % capacity at the beginnfing
of-the test.

Spray guns are tested whilst spraying water, paint or hydraulic fluid.
The spray gun container shall be orientated up or down depending on the type of spray

gun.
Grip| force Hold the spray gun with normal gripping force, avoiding excessive gripping force.
Tesfl cycle One test cycle is given when the spray gun is switched on for more than 10 s and the

switched off again.

The measurement is conducted during 10 s within this pnrind

NOTE 1 Itis be noted that even small differences in operating conditions can affect the vibration intensity.

NOTE 2 The vibrations of the spray gun can be influenced by the operator, in particular the grip force has a
considerable influence when the spray gun is very light.

1.3.5.4 Operator
The vibration of the machine is influenced by the operator. The operator shall therefore be

skilled and able to operate the machine properly, i.e. he shall be experienced in the use of the
tool.

The gripping force shall be as under long term working conditions and not be excessive.
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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
series. If it can be shown that the vibration is not affected by operator characteristics, it is
acceptable to perform all 15 measurements with one operator only. Details are specified in

the

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

The measurements are made in three axes and the results of each direction shall be
combined using equation (1.3) to obtain the vibration total value a,,,.

If th
is lg
(the

The
vall

1.3.6.2 Declaration of the vibration total value

The
han

If rd
des
vald

To
forn

K=

e coefficient of variation C,, of the five vibration total values a,,,, recorded for eachiser

ies,

ss than 0,15 or the standard deviation sy_; is less than 0,3 m/s2, the results are‘accepted

note in 1.3.1 provides information on possible sources of errors of measurement).

measurement result a, shall be determined as the arithmetic mean\ of vibration fotal

es over the tests and operators.

result a,, is the basis for the declared value. If values have been obtained for diffe
d positions, the greatest value shall be the basis for the declaration.

quired by the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4, the work m
cription corresponding to the vibration emissioq ‘shall be stated next to each declg
e.

Hetermine the uncertainty K of the declared value according to EN 12096, the folloy
hula shall be used that takes the standafd deviation into account:

1,65 sg or K = 1,5 m/s2, whatever.is higher

Sk === ) (@i —an)
n-1 =

= standard deviation (considered equal to og);

= 3 (number of operators);

= average vibration total value of each operator (= result for each operator);
= average vibration total value of all measurements (= test result).

rent

ode
red

ying

Th

vihration val
VHRaHOR— -+

Vibration total values (triaxial vector sum) determined according to [number of this standard]:

Work mode description 1 Vibration emission value a, = ... m/s?
(if required by the relevant part of IEC 62841-2, ) _ 2

IEC 62841-3 or IEC 62841-4) Uncertainty K = ... m/s

Work 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

The

vibration total value a, of the handle and the uncertainty K shall be declared.

1.3.7 Measurement report

The

report shall, as a minimum, include the following information:
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reference to this standard including any relevant part of IEC 62841-2, IEC 62841-3 or
IEC 62841-4;

specification of the machine tested (i.e. manufacturer, type and serial number of the
machine, etc.);

attachments or accessories;

operating and testing conditions (voltage, current, feed force, speed setting, duration and
number of test runs, etc.);

measuring institution (e.g. laboratory, manufacturer);

ate of measurement and name of the person responsible for the test;

nstrumentation (transducer mass, filters, integrators, recording system, etc.);

bosition and fastening of transducers, measuring directions and individual vibratien'values
Wwhen relevant (e.g. recorded by photos);

he arithmetic mean total vibration a,, for each operator the total vibratiennvalue a,, jand
he three single axis weighted acceleration values a,,,. It is good practi¢e.to report all[ the
measured values (i.e. for all axes of vibration, tests and operators);

he uncertainty K of the vibration total value aj,.

Any| deviations from the vibration test code in this standard shallbe reported together with|the

technical justification for such deviations.

Dimensions in millimégtres

+20
_ o750 0 -
i
o A
N~
A
7 1 I N 4
o
N
+
o
w
~
7 %
/Eé k—l \
1 =630-+20
IEC 0305/14
Key
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Material: pine wood 75 x 40 planed, glued and doweled

Figure 1.1 — Test bench
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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 measurement 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
which_are additional to those in the main hndy of this document are numbered Q’mr’ring from

301}

K.1 Scope

Thig annex applies to rechargeable battery-powered motor-operated or magnetically drive

=)

— hand-held tools (IEC 62841-2);
— ftransportable tools (IEC 62841-3);
— Jawn and garden machinery (IEC 62841-4);

and| the battery packs for such tools or machinery. The above listed categories |are
herg¢inafter referred to as “tools” or “machines”.

Thel maximum rated voltage for tools and battery packs is 75 V d.c.

Batfery tools covered by this annex are not cansidered to be class | tools, class Il toolsg, or
class lll tools and therefore are not required to have basic, supplementary insulatioji or
reinforced insulation. Electric shock hazard is considered to exist only between part$ of
opppsite 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
profection against electric shock, creepage distances, clearances and distances through
insylation, the battery pack shall be fitted to the intended charger.

Sin¢e battery packs~for power tools are submitted to different use patterns (such as rojugh
use} high chargingand discharging currents) their safety can be evaluated only by this annex
and| not by using. other standards for battery packs, such as IEC 62133, unless otherwise
inditated in this annex. All relevant requirements of IEC 62133 are addressed in this annex.

When eyaluating the risk of fire associated with detachable battery packs, consideration |has

been @iven to the fact that these battery packs are unattended energy sources and have
beewwwmw i i i i risk

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.

— 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 “Specified Operating Region” for a cell. There may be several sets of specified

pperating region(s).

Thig annex is not intended to apply to tools using general purpose batteries installed by|the
usef and this annex alone will not be sufficient to ensure all hazards are considered for thiese
prodlucts.

Thig annex does not apply to the safety of battery chargers themselves. However, this annex
covers the safe functioning of lithium-ion battery systems.

NOTE 2 IEC 60335-2-29 covers a variety of chargers.

All clauses of this standard apply unless otherwise specified,in this annex. If a clausg is
stated in the annex, the requirements replace the requitements of the main body of|the
standard unless otherwise specified.

D

K.3] Terms and definitions
Thig 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 cbattery, the charging system, the tool and the interfdces
between them as existing during operation of the tool or during charging

K.3{202
cell
basjc functionaly electrochemical unit containing an assembly of electrodes, electrolyte,
container, terminals, and usually separators, that is a source of electrical energy by direct
conyersion ofichemical 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

K.3.205

Cg rate

current, in amperes, that a cell or battery can be discharged at for 5 h to the voltage cut-off
point specified by the cell manufacturer


https://iecnorm.com/api/?name=3218258f6eee173dd96e31fffa519588

- 132 - IEC 62841-2-7:2024 EXV © IEC 2

K.3.206
detachable battery pack
battery which is contained in a separate enclosure from the battery tool and is intended to be

rem

oved from the tool for charging purposes

K.3.207

fire

emission of flames from a battery

024

K.3.208

fullycharged-{batteryfceth

cell or battery charged to the maximum state of charge permitted by the battery charging
system intended for use with the tool

K.3{209

fully discharged (battery/cell)

battery or cell that has been discharged at Cs rate until one of the following conditfons
occlrs: discharge terminates due to protective circuitry or the battery (or cell) reaches a total
voltage with an average voltage per cell equal to the end-of-discharge voltage for the |cell
chemistry being used unless a different end-of-discharge voltage is specified by [the
manufacturer

Note 1 to entry: The end-of-discharge voltages for common cell chemistri€s-are provided in K.5.210.

K.3{210

general purpose (batteries/cells)

batteries and cells available from a variety of manufacturers, through a variety of ouflets
intended for a variety of different manufacturers’products

Note 1 to entry: 12 V automotive batteries and AA, €@nd D alkaline cells are examples of general purpose|
K.3{211

hazardous voltage

voltage between parts having an average value exceeding 60 V d.c. or exceeding 42,4 V peak
when the peak-to-peak ripple exceeds 10 % of the average value

K.3{212

intggral battery

batfery which is contained within the battery tool and is not removed from the battery too| for
charging purposes

Note 1 to entry:{ A‘battery that is to be removed from the battery tool for disposal or recycling purposes ornly is
congidered to peyan integral battery.

K.3{213

maximum charging current

hig

range of temperatures as specified by the cell manufacturer and evaluated in accordance with

IEC

62133

K.3.214

sep

arable battery pack

battery which is contained in a separate enclosure from the battery tool and is connected to

the

battery tool by a cord

K.3.215

spe

cified operating region

range of permissible operation of lithium-ion cells, expressed by cell parameter limits
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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

upper 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
accordance with IEC 62133

K.3|217
venting
confition that occurs, when a cell releases excessive internal pressure intended by desigh to
pre¢lude explosion

K.5 General conditions for the tests
K.5|2 Addition:

Thel cumulative stress resulting from successive tests on (the battery is to be avoiged.
Additional samples may be used as necessary.

K.5|7 Unless otherwise specified, tests to be done @t rated voltage are done with a fully
charged battery.

K.5]10 This subclause is not applicable.
K.5]11 This subclause is not applicable.
K.5]15 This subclause is not applicable.
K.5{16 This subclause is notapplicable.

K.5{201 When measuring voltage, the peak value of any superimposed ripple exceedling
10 % of the averagesvalue shall be included. Transient voltages are ignored, such ds a
temporary increase'\of voltage, for example after the battery pack is removed from |the
chdrger.

K.5{202 Measurements of cell voltages during the tests of lithium-ion systems shall be made
using assingle 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 volfage
megsuréd after this network shall be used. The measurement shall have measurement
tolerance within + 1 %.

K.5.203 Some of the tests may result in fire or explosion. It is therefore important that
personnel be protected from the flying fragments, explosive force, sudden release of heat,
chemical burns, intense light and noise that may result from such explosions. The test area
is to be well ventilated to protect personnel from possible harmful fumes or gases.

K.5.204 Unless otherwise specified, all batteries shall be fully conditioned as follows:
batteries shall be fully discharged and then charged in accordance with the manufacturer’s
instructions. The sequence shall be repeated one more time with an interval of at least two
hours after each discharge.
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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

high

est temperature.

K.5.206 Currents measured during battery charging shall be average currents with an
averaging period of 1 sto 5 s.

K.5.

rest

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

for at least 2 h but no more than 6 h at an ambient temperature of (20 + 5) °C.

K.5
star

K.5

208 When a battery comprising of a single cell is employed, instructions.\in
dard referring to special preparations of a cell in a series configuration shall be ignore

209 For battery designs where there is a series arrangement of parallel cluster.

cells, the cluster shall be treated as a single cell for those tests that require altering

amg

K.5

unt of charge on a single cell prior to conducting the test.

210 The end-of-discharge voltages for common cell chemistries.are:

— D,9 V/cell for nickel cadmium or nickel metal-hydride batteries;
— 1,756 V/cell for lead-acid batteries;

— P,5 V/cell for lithium-ion batteries, unless the manufagturer specifies a different voltage.

K.7

This

K.8

K.8

K.8
mar

Classification

clause is not applicable.

Marking and instructions
1 This subclause is not applicable.

3 Battery tools and detachable battery packs or separable battery packs shal
ked with additional information as follows:

he business name and address of the manufacturer and, where applicable, his author
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,

bllowingthe technical identification of the product. This may be achieved by a combina

bf letters and/or numbers and may be combined with the designation of tool.

NOTE 1 he term “designation of series or type” is also known as model number

this
0.

of
the

-z}

be

sed
city

ftion

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 designation

” oo«

such as “drill”, “planer” etc. in the instructions supplied with the tool;

NOTE 2 An example of such code is “A123-B”.

- for tools manufactured such that its parts are shipped separately for assembly by the

user each part shall be marked with a distinct identification on the part or the package.

end


https://iecnorm.com/api/?name=3218258f6eee173dd96e31fffa519588

IEC 62841-2-7:2024 EXV © IEC 2024 - 135 -

Separable and detachable battery packs shall also be marked with additional information as
follows:

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-lon,
NiCd and NiMH.

NOTE 3 In Canada and the United States of America, the following additional requirements apply.

A bdttery Tool provided with a detachable battery pack or a separable battery pack shall be marked: "Fof use

only

with ___ battery", or the equivalent, where the underlined space is completed with the manufacturer's-name or

trad¢mark, a catalog number, a series identification, or the equivalent, of the battery pack . Alternatively| the
statgment "See Instruction Manual for Additional Battery Packs" or the equivalent may be employed in{additign to

at lepst one battery pack referenced by catalog number.

A ddtachable battery pack, a separable battery pack, or a battery tool provided with an integral battery ghall
be marked "For use only with ___ charger", or the equivalent, where the underlined space\is,completed with the

man

ifacturer's name or trademark, a catalog number, a series identification, or the equiyalent, of the charger.

Alternatively, the statement "See Instruction Manual for Additional Chargers," or the equivalent may be emplpyed

in addition to at least one charger referenced by catalog number.

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

Compliance is checked by inspection.

K.8

tool

4 Markings specified in K.8.1, 8.2 and K.8.3 shall not be on a detachable part of|the

Markings specified in 8.2 shall be clearly discerhible from the outside of the tool. Markings
spetified in K.8.3 shall be visible with any separable battery pack or detachable battery
pack removed. Other markings on the ytool may be visible after removal of a covef, if

necessary.

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

the

Compliance is checkedby.inspection.

K.8

K.8

K.8

marking is misleading.

7 This subclduse is not applicable.
8 This subclause is not applicable.

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
connection from one terminal to another. Shorting the battery terminals together
may cause burns or a fire.
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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.

Do not expose a battery pack or tool to fire or excessive temperature. Exposure to
fire or temperature above 130 °C may cause explosion.

0)

6) Bervice

A)

p)

K.8{14.2 This subclause is applicable except as follows:

Addition:

e) For battery tools:

1)

)

B)

NOTE

K.9

NOTIE <The title of this clause differs from that of the main standard.

Protection against electric shock

NOTE—THretemperature;, +30—"C“Tambe Teptaced by thetemperature, 265 F*

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 anhd increase
the risk of fire.

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

Never service damaged battery packs. Service of battery packs should only be
performed by the manufacturer or authorized service providers.

Instructions regarding battery charging,>information regarding ambient temperature
range for tool and battery use and storage, and the recommended ambjient
temperature range for the charging.system during charging;

For a battery-operated tool intended for use with a detachable battery pack o¢r a
separable battery pack: instructions indicating the appropriate battery packs for Use,
such as by a catalog numben, series identification or the equivalent;

Instructions indicating the appropriate charger for use, such as by a catalog numper,
series identification orithe equivalent.

In Europe (EN 62841x1)," the following additional requirement applies:

for battery tools(with integral battery: instruction, how the integral battery can be removed safely [from
the tool after(the tool’'s end of life, and information about the type of battery such as Li-lon, NiCd| and
NiMH

K.9.1

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

K.9.3

This subclause is not applicable.

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.
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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 uF
capacitance directly between the parts.

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 dimensioh|s of
the |test probe B of IEC 61032:1997, but without any articulation, is used, the force'on|the
probe is increased to 20 N and the test with the articulated test probe B of IEC \61032:1997
repeated.

Contact with the test probe is determined with all detachable parts removed and the baffery
tooll operated in any possible position of normal use.

Lamps located behind detachable covers are not removed, providing the lamp may be|de-
enefgized by means of a user operable plug, battery pack disconnection or a switch.

K.9]4 This subclause is not applicable.
K.9]5 Materials providing insulation from electric shock shall be adequate.

Compliance is checked by subjecting the insulating material to an electric strength test as
spegified in Clause D.2 with 750 V. This provision does not exclude the testing of the material
as [situated within the tool, providing care is taken to ensure that materials not under
congideration are not subjected to the test voltage.

Thig test applies only to materials which, if they were to fail to insulate, would subject the yser
to @ 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
witin 1,0 mm of the material'surface to be considered for this requirement.

K.10 Starting

Thig clause is ot applicable.

K.11 Input and current

Clause TT of thiS document IS not applicable.

K.12 Heating
K.12.1 Battery spray guns and battery packs shall not attain excessive temperatures.

Compliance is checked by determining the temperature rise of the various parts under the
following conditions:

The spray gun is fitted with the smallest nozzle and the largest material container
recommended by the manufacturer in accordance with 8.14.2 a) 101). The combination of
controls, if any, is adjusted so as to achieve maximum input during the periods of operation.
The spray gun is operated through continuous cycles until maximum temperature is reached


https://iecnorm.com/api/?name=3218258f6eee173dd96e31fffa519588

- 138 - IEC 62841-2-7:2024 EXV © IEC 2024

or the spray gun no longer operates due to the battery being discharged. Each cycle
consists of spraying water, paint or hydraulic fluid until the material container is empty
followed by a maximum 1 min "off" period in order to refill the material container before the
test is continued. At the manufacturer's option, the spray gun may also be operated
continuously until the battery becomes discharged.

During the test, protective devices shall not operate. The temperature rises shall not exceed
the values shown in Table 2.

K.12.2 to K.12.6 These subclauses are not applicable.

K.1R.2 Subclause 12.2 of this document is not applicable.
K.12.2.1 Subclause 12.2.1 of this document is not applicable.

K.12.201 Normal charging of lithium-ion systems

Chgrging a lithium-ion battery under normal conditions shall not jexceed 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

— [f the tool is recommended to be operated at almihimum temperature lower than 4 °C,|the
fest is also conducted at that minimum temperature 95 °C;

— [f the tool is recommended to be operated at a maximum temperature greater than 40| °C,
the test is also conducted at that maximum temperature 65 °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 bsed 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
temjperature).

NOTE 1 The following.is an example result of such analysis: the charging current for each branch of a pafallel
conrlection would not neéd to be monitored, if the maximum deliverable current of the charger did not exceed the
maxjmum charging‘current of a single cell.

For| batteries~ employing series configurations, the test is repeated with a deliberdtely
imbplancedsbattery. The imbalance is introduced into a fully discharged battery by charging
one| cell.to approximately 50 % of full charge.

If it can be demonstrated through testing and/or design evaluation that an imbalance less than
50 % would actually occur in normal use, then this lower imbalance may be used.

NOTE 2 Examples are those designs that employ circuitry intended for maintaining balance between cells in the
battery pack. Systems with a small number of cells in series may be shown to exhibit limited imbalance in
practice, if the product ceases to operate with a battery prepared with a smaller initial imbalance.

NOTE 3 An example for a testing is repeated charging and discharging a battery in accordance with the
manufacturer’s instructions until its capacity has decreased to 80 % of the rated capacity, using the imbalance at
the end of the test.
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3 Resistance to heat and fire

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

ann

ex, shall be sufficiently resistant to heat.

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

rem

oved.

The

The
tem
(75

NOT|
char
encl

K.1
part

Add

Nor
thaf
dur
sub)

Hov

K.1
enc

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

test is made in a heating cabinet at a temperature of (55 +2) °C plus the ‘maxin
berature rise determined during the test of K.12, but for external parts it shallbe at I
+2) °C.

E In Clause K.12 only outside temperatures are measured. The basic temperature|of (40 + 2) °C has

sures.

B.2 This subclause applies only to the external enclosure énclosing the current-carr
s of the tool or battery pack.

ition:

-metallic parts of a detachable or separable battery pack or non-metallic parts of a
contains an integral battery supporting connections that carry a current exceeding 0
ng charging and non-metallic parts withinardistance of 3 mm of such connections,
fected to the glow-wire test of IEC 6069542-11:2000, which is carried out at 850 °C.

ever, the tests are not applicable to:

parts supporting welded conpections and parts within a distance of 3 mm of th
connections;

parts supporting connections in low-power circuits described in Annex H and parts with
Histance of 3 mm of these connections;

soldered connectien$ on printed circuits boards and parts within a distance of 3 mn
fhese connections;

ronnections en."small components on printed circuit boards, such a diodes, transist
resistors, inductors, integrated circuits and capacitors, and parts within a distance of 3
bf these(Connections.

B.2.201° For detachable battery packs or separable battery packs with exte
osUres of polymeric material that enclose current-carrying parts, the material shal

hum
past

pbeen

ged to (55 + 2) °C representing the typical difference between the inside and”outside temperaturgs of

ng

tool
2A
are

ese

in a

h of

ors,
mm

rnal
be

clas
test

sifled at least V according to IEC 60695-TT-T0:20T3, uniess the battery pack has b
ed in accordance with K.18.1 a).

Compliance is checked by the relevant tests of IEC 60695-11-10:2013.

een

NOTE The test of K.18.1 a) is mandatory for exposed battery terminals and is an option for battery terminals that
are not exposed.

K.1

4 Moisture resistance

This clause is not applicable.
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6 Overload protection of transformers and associated circuits

This clause is not applicable.

K.1

7 Endurance

This clause is not applicable.

K.17.2 Subclause 17.2 of this document is not applicable.
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8 Abnormal operation

8.1 All tools when operating under battery power and their battery packsi/shall bq

hs is practical.
hpliance is checked by the following tests.
abnormal conditions a) to f) below shall be applied.

battery tool, battery pack and the cords of d) and e),‘as*appropriate, are placed on a
d surface covered by two layers of tissue paper; the’sample is covered by one layeg
eated 100 % cotton medical gauze. For the testsh), c) and f), the tool is switched on
hdditional mechanical load is applied. The test)is’conducted until failure or until the

t 3 h has elapsed. A new sample may be‘used for each fault listed below. No explos
| occur during or after the test. There shall be adequate protection against electric sh
lefined in K.9. No charring or burning 6f-the gauze or tissue paper shall result. Ventin
cells is permitted.

rring is defined as a blackening) of the gauze caused by combustion. Discolouration off
e caused by smoke is acceptable. The resistance for the short in items a), b), d), e)
hall not exceed 10 m£. Charring or igniting of the tissue paper or gauze from the shor
ns is not considered a failure.

es, thermal cut-outs, thermal links, temperature limiters, electronic devices or
ponent(s) or ¢onductors(s) that interrupt the discharge current may operate during
ve tests. If these devices are relied upon to pass the test, the test is to be repeated
e times, Uusing two additional samples, and shall open the circuit in the same man

theropen-circuited device bridged.

SO

gned that the risk of fire or electric shock as a result of abnormal operation-is obviated as

soft
r of
and
test

ple returns to within 5 K of the ambient temperature or, if neither of these occurs, untjl at

ion
ock
g of

the
and
ting

any

the
two
ner,

b ss the test is otherwise satisfactorily completed. Alternatively, the test may be repeated

Howe

2l 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)

b)

Combinations of exposed terminals of a detachable battery pack are shorted so as to

produce the worst result. Battery pack terminals that can be contacted using either

test

probe B of IEC 61032:1997 or test probe 13 of IEC 61032:1997 are considered exposed.
The means of shorting shall be selected or positioned such that charring or ignition of the

tissue paper or gauze is not influenced.
The terminals of each motor are shorted one at a time.

The rotor of each motor is locked one at a time.
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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 given in Clause K.28 unless this has been evaluated to
18.6. A circuit analysis may be used to determine where a short shall or shall not be
applied. The test is not conducted on uninsulated parts that are encapsulated.

K.18.2 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
covered 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

Thig subclause applies only to lithium-ion batteries.

The charging system and battery of a lithium-ion system shall be so designed that the [risk
of fire and explosion as a result of abnormal operation during'charging is obviated as faf as
is pfactical.

Compliance is checked by the following test.

A spmple containing the battery and the assaciated assemblies of the charging system|are
plaged on a soft wood surface covered by two layers of tissue paper; the sample is covered
by one layer of untreated 100 % cotton miedical gauze. The battery system is operated as
sperified in K.8.14.2 e) 1) with all of the\categories of abnormal conditions listed below ih a)
to d)).

a) |Components in the charging-system are faulted as in 18.6.1 b) to f), one at a time, ifithe
outcome of such a fault jis- uncertain based upon analysis. For each fault condition
introduced, the state of the-battery before charging is as follows:

- a series configured battery shall have a deliberate imbalance. The imbalanc¢ 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; o

- a single cell or parallel only configuration battery shall be fully discharged.

b) [f the test of K.12.201 is conducted with an imbalance of less than 50 % due fto|the
funiction of circuit(s), and if a single fault of any component within that circuit(s) is shpwn
0 result 1n the 0SS of that runction, themn a series coniigured battery shall be charged with
a deliberate imbalance. The imbalance is introduced into a fully discharged battery by
charging one cell to approximately 50 % of full charge.

c) For a battery with a series configuration, all cells are at approximately 50 % charge,
except for one which is shorted. The battery is then charged.

d) With a fully charged battery connected to the charger, a short is introduced to the
charging system across a component or between adjacent PCB tracks at a location
expected to produce the most unfavourable results to evaluate the effect of back-feed
from the battery. For a charger with a cord that connects to the battery, the short shall
be introduced at the point likely to produce the most adverse effects. The resistance of the
short shall not exceed 10 mQ.

During the tests, each cell voltage is continuously monitored to determine if it has exceeded
the limit condition. Venting of the cells is permitted.
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The test is conducted until the sample under test experiences a failure, returns to within 5 K
of the ambient temperature or, if neither of these, until at least 7 h or twice the normal charge
period has elapsed, whichever is longer.

Tests 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 resulted. 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
rnecdarrs I.-) IIUlL bUIIbl'U’b'Ib'U’ d fdi;ulb'.

tlhan

— |[The cells shall not have exceeded the upper limit charging voltage by more
150 mV or, if they have, then the charging system shall be permanently disabled from
recharging the battery. To determine if recharging is disabled, the battery shall be
ischarged by using the tool tested (in the case of an integral system) or by \using a hew
sample of the tool (in the case of a detachable battery system) to approximately 50 %
charge, followed by an attempt to recharge the battery normally, There shall bel no
charging current after 10 min or after 25 % of the nominal capacity, has been delivefed,
Wwhichever occurs first.

— [There shall be no evidence of damage to the cell vent.(to-impair compliance Wwith
Subclause K.21.202.

K.18.202 Lithium-ion battery short circuit

Thig subclause applies only to lithium-ion batteries.

There shall be no risk of fire or explosion when the main discharge connections of a sefies
configured integral battery, detachable battery)pack or separable battery pack are shofted
under conditions of extreme imbalance.

Compliance is checked by the following-test.

The test is conducted with all the cells of the battery fully charged and one cell fully
dis¢harged.

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 layel of
untreated 100 % cotton~-medical gauze.

A tqol 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 % cofton
medlical gauze.

The main discharge connections of the battery are shorted with a resistance not to exceed
10 m{JThe test IS conducted until the test sample experiernces a failure or until the test
sample returns to within 5 K of the ambient temperature. There shall be no explosion during
or after the test. As a result of the test, there shall be no charring or burning of the gauze or
tissue paper. Venting of cells is acceptable.

Charring is defined as a blackening of the gauze caused by combustion. Discolouration of the
gauze caused by smoke is acceptable. Charring or igniting of the tissue paper or gauze from
the shorting means is not considered a failure.

Fuses, thermal cut-outs, thermal links, temperature limiters, electronic devices or any
component(s) or conductor(s) that interrupt the discharge current may operate during the
above tests. If these devices are relied 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,
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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.

K.18.203 Batteries other than lithium-ion — overcharging

Batteries comprised of cells other than the lithium-ion type shall withstand abugive
ovefcharging without risk of fire or explosion.

Compliance is checked by the following test.

The battery is placed on a soft wood surface covered by two layers of tissue paper and|the
sanjple is then covered by one layer of untreated 100 % cotton medical gauze and charged at
a rdte of 10 times the Cy rate for the battery for 1,25 h. There shall be*no explosion ang no
chafring or burning of the gauze or tissue paper. Charring is defined as a blackening of|the
gauge caused by combustion. Discolouration of the gauze caused by smoke is acceptaple.
Venting of the cells is acceptable.

K.19 Mechanical hazards

K.19.6 For all tools where the relevant part of 1EC 62841-2, IEC 62841-3 or |IEC 62841-4
reqliires 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.

The tool is operated for 5 min at ne-load. Immediately afterwards, the battery is replaced With
a fylly charged battery. The speed of the spindle is then measured after the tool has been
opeyating for 1 min at no-load.

K.19.201 It shall notbe. possible to install a detachable battery pack or a separable
battery pack in reverse-polarity.

Compliance is checked by inspection.

K.19.202 -Lithium-ion enclosure pressure test

Thig 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.

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
pressure within the enclosure shall drop below 70 kPa in 30 s. There shall be no rupturing
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that would cause the enclosure to fail to meet the requirements of this standard. An
additional volume, not to exceed 3 ml, is allowed to be added to the enclosure volume as
may be required for test fittings.

K.20 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 dhall
meegt the requirements of Clauses K.9, K.19 and either K.18.1 f) or K.28.1.

In addition, the following applies for lithium-ion batteries after the test of K.20:3-1 or K.20.]3.2:

— the open circuit voltage of the battery shall not be less than 90 % of the voltage measyred
immediately prior to the test;

— [he battery shall demonstrate normal discharging and recharging-after the test;
— [here shall be no damage to the cell vent that impairs compliatice 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 heightiof 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
threge drops. For the test, separable accessories are not mounted.

In gddition for detachable battery packs or separable battery packs, the test is repeated
thrde more times on the battery packs separately.

If aftachments are provided.-as specified and mounted in accordance with 8.14.2, the te$t is
repgated with each attachment or combination of attachments mounted to a separate [tool
sample with a detachahle -battery pack or separable battery pack installed.

K.20.3.2 A battéery-operated transportable tool with any detachable battery plack
attached, placed\in its normal operating position, is impacted with a smooth steel sphere
having a diameter of (560 +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 compongnt.
Otherwise; the sphere is suspended by a cord and is allowed to fall from a rest position &s a
penldulum’ 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.

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.
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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.

K.20.4 This subclause is not applicable.

K.2

1 Construction

K.21.5 This subclause is not applicable.

K.2

K.2

K.2

K.2

The

NOT|

1.6 This subclause is not applicable.

1.7 to K.21.15 These subclauses are not applicable.
1.15 Subclause 21.15 of this document is not applicable.
1.17.1.2 Modification:

number of cycles is 6 000.

E 301 In Europe (EN IEC 62841-2-7), the following additional subcladse applies:
K.21.18.Z2101 Isolation and disabling device

Tools with an integral battery shall be equipped

- with an isolation device to prevent the risk of injuty from mechanical hazards during servicing or
maintenance; or

- with a disabling device that prevents unintentiohal 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 unambiguoussindication of the state of the disconnection device which correspon
each position of its manual contrel”(actuator);

- be provided with protection against accidental reconnection.

NOTE 1 Examples of methods to achieve this disconnection include removable jumpers, integral battg
hat can be disconnected, for servicing or user maintenance, or an electromechanical power switch w
Hirect mechanical link-between the actuator and the contact.

NOTE 2 The riskwof accidental reconnection for a power switch is addressed by the requireme
P1.18.1.2. Thewother examples in Note 1 achieve this by the necessary actions for reconnection.

A disabling device may be achieved by any of the following:

user

Is to

ries
th a

t of

- 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 if can
be moved laterally to close the contacts to start the motor). It shall not be possible to achieve thesq two

dClons Wit a singlie grasping motion or d straignt-rme motion,

a removable 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.

K.21.21 This subclause is not applicable.

K.21.25 to K.21.29 These subclauses are not applicable.

K.21.31 to K.21.34 These subclauses are not applicable.

K.21.201 Tools shall not readily accept general purpose batteries (either primary or
rechargeable) as an energy source for their primary function.
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Compliance is checked by inspection.

K.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.

Compliance is checked by inspection or, if in doubt, by inspecting the cells after conclusion of
the abnormal tests of K.18.1 a), b) and c) to ensure that cells have not vented by any means
other than through the cell vent.

K.21.203 User accessible interfaces between elements of a lithium-ion battery system shall
not femploy connectors of the following types:

— Pptandard mains inlet connectors, except for mains supply connections;
— parrel connectors with outside diameters of 6,5 mm or less;

— phone plugs with a diameter of 3,5 mm or less.

Compliance is checked by inspection.

K.22 Internal wiring

K.2R.2 This subclause is applicable only for hazardous voltages.
K.2R.3 This subclause is not applicable.

K.2R.6 Replacement of the last paragraph:

Aftgr the test, the tool shall comply with Clause K.9.

K.23 Components

K.2B.1.2 This subclause is not applicable.

K.2B3.1.9 This subclause is not applicable.

K.2B.1.10 Power switches shall have adequate breaking capacity.
For|spray guns, reed-switches are allowed as power switches.

Compliance’is checked by subjecting a switch to 50 operation cycles of making and breaking
the |locKed" output mechanism current of the fully charged battery-operated tool. Each [on”
period<having a duration of not more than 0,5 s and each “off” period having a duration qf at
least—10-s:

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

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,
the mechanical, electrical, and thermal stresses occurring in the tool.

Compliance is checked by subjecting a switch to 6 000 cycles of operation making and
breaking the current encountered in the fully charged battery tool operated at no-load. The
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switch is operated at a uniform rate of 30 operations per minute. During the test the switch
shall operate correctly. After this test, the power switch shall have no electrical or
mechanical failure. If the switch operates properly in the “on” and “off” positions at the end of
the test, it is considered to have no mechanical or electrical failure.

K.23.5 This subclause is not applicable.

K.23.201 Cells employed in tools or cells employed in battery packs shall comply with
IEC 62133.

NO The above requirement for testing according to IEC 62133 does not include the battery pack itselr.

K.2B.202 Rechargeable cells employed in tools or in battery packs shall not be of lithium-
metal type.

Compliance is checked by inspection.

NOTIE Lithium-ion cells are not lithium metal cells.
K.24 Supply connection and external flexible cords
Thig clause is not applicable, except as follows:

K.24.201 For battery tools with separable battery packs, the external flexible cable or ¢ord
shall have anchorages such that the conductors are“relieved from strain, including twisfing,
whgre they are connected within the tool, and protéctéd from abrasion.

Compliance is checked by inspection.

K.25 Terminals for external conductors

Thig clause is not applicable.

K.26 Provision for earthing

Thig clause is not applicable.

K.27 Screws and connections

K.2¥.1 (This subclause is applicable except as follows: the sixth paragraph and [the
accpmpanying 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 the values in millimetres
shown in Table K.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
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 K.1 do not apply to cross-over
points of motor windings.

The values in Table K1 are equal or larger than the values required by IEC 60664-1, when
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NOTE 1 The risk of fire due to spacings below the required values is covered by the requirements-0f8.1.
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an overvoltage category ll;
a material group Ill;

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

applied.

parts of different polarity, clearance and creepage distances less than those give

Table K.1 — Minimum creepage distances and clearances
between parts of opposite polarity

Dimensions in millim

btres

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 15 2,02 1,5

These creepage distances are slightly lower than suggested by IEC 60664-1. Creepage distand
between live parts of different polarity (functional insulation) are only associated to fire hazard, nof]
electric shock hazard. As products in the scope of IEE'62841 are products supervised during normal u
lower distances are justified.

es
to
5e,

For
dist

than 1,5 mm clearance and 2,0 mf creepage distance.

NOT]

The

Con

The

Dist
the

parts having a hazardous voltage between them, the sum total of the measy
ances between each of these parts and their nearest accessible surface shall not be

E 2 Figure K.1 provides clarification on the measurement method.

values specified in{able K.1 do not apply to reed-switches.
npliance is checked by measurement.
way in which creepage distances and clearances are measured is indicated in Anne

ances) through slots or openings in external parts of insulating material are measure
metal foil in contact with the accessible surface; the foil is pushed into corners and

red
ess

kK A.

0 to
the

like by _means of the standard test probe B of IEC 6103271997, but is not pressed into

ope

nings.

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 K.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

The

measurements.

force is applied by means of the test probe B of IEC 61032:1997 and has a value of:
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— 2 N for bare conductors;
— 30 N for enclosures.

Means provided for fixing the tool to a support are considered to be accessible.

K.28.2 This subclause is not applicable.

IEC 0310/14
Dimgnsion a = distance from positive bare conductive part to the (external surface as defined by foil stretghed
across the openings.
Dimgnsion b = distance from negative bare conductive paft/to the external surface as defined by foil stretphed

across the openings.

a+ b is the sum total 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

ma hoady, ~f thic Aaniimaanmt inlace Athamaion amanifind Qb aloiiona atas toblas oA £, res
17 POTUyYy U triTS GOCOTTCTIT OTTC oSS UtneTwWisT SpPpCUmC U o otTat St S, MNMUtC S, tauTo S artu— 1y

whigch are additional to those in the main body of this document are numbered starting\from
301{

L.1| Scope

Thig annex applies to rechargeable battery-powered motor-operated or magnetically driven

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

and| the battery packs for such tools or machinery thatiare also operated and/or charnged
directly from the mains or a non-isolated source, including tools provided with integral
batjery chargers. The above listed categories ate) hereinafter referred to as “tools| or
“machines”.

Thel maximum rated voltages for tools are 250V single phase a.c. or d.c. mains source jand
75V d.c. battery source. The maximum rated voltage for battery packs is 75 V d.c.

Battery packs for tools covered undef’this annex intended to be charged by a non-isolated
charger shall be evaluated by thissannex and standard. When evaluating a battery pack for
profection against electric shock,-creepage distances, clearances and distances through
insylation, the battery pack shall be fitted to the intended charger.

Sin¢e battery packs for power tools are submitted to different use patterns (such as rojugh
use} high charging andudischarging currents) their safety can be evaluated only by this annex
and| not by using other standards for battery packs, such as IEC 62133, unless otherwise
indicated in this annex. All relevant requirements of IEC 62133 are addressed in this annex.

When evaldating the risk of fire associated with detachable battery packs, consideration [has
been given“to the fact that these battery packs are unattended energy sources and have
beeF evaluated as such in this standard. Requirements in other standards regarding the |risk
of flre.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 “Specified Operating Region” for a cell. There may be several sets of specified

pperating region(s).

Thig annex is not intended to apply to tools using general purpose batteries installed by|the
usef and this annex alone will not be sufficient to ensure all hazards are considered for thiese
prodlucts.

Thig annex does not apply to the safety of battery chargers themselves. However, this annex
covers the safe functioning of lithium-ion battery systems.

NOTE 2 IEC 60335-2-29 covers a variety of chargers.

All clauses of this standard apply unless otherwise specified,in this annex. If a clausg is
stated in the annex, the requirements replace the requirements of the main body of|the
standard unless otherwise specified.

D

L.3| Terms and definitions
Thig 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 cbattery, the charging system, the tool and the interfgdces
between them as existing during operation of the tool or during charging

L.3/202
cell
basjc functionaly electrochemical unit containing an assembly of electrodes, electrolyte,
container, terminals, and usually separators, that is a source of electrical energy by direct
conyersion ofichemical energy

L.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

L.3.204

charging system

combination of circuitry intended to charge, balance and/or maintain the state of charge of the
battery

L.3.205

Cg rate

current, in amperes, that a cell or battery can be discharged at for 5 h to the voltage cut-off
point specified by the cell manufacturer
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206

detachable battery pack
battery which is contained in a separate enclosure from the battery tool and is intended to be

rem

L.3.
fire

oved from the tool for charging purposes

207

emission of flames from a battery

L.3.
fully
cell
sys

L.3

full

batt
occ
volt
che
mar

Notg

L.3

gen
bat
inte

Notg

L.3

haz
volt
whe

L.3

208

024

y—charged—(batteryfcett)
or battery charged to the maximum state of charge permitted by the battery charg
tem intended for use with the tool

209
y discharged (battery/cell)
ery or cell that has been discharged at Cg rate until one of the following condit

hge with an average voltage per cell equal to the end-of-discharge voltage for the
mistry being used unless a different end-of-discharge volfage is specified by
ufacturer

1 to entry: The end-of-discharge voltages for common cell chemistri€s-are provided in L.5.210.

210
eral purpose (battery/cell)

hded for a variety of different manufacturers’sproducts

1 to entry: 12 V automotive batteries and AA, £€@nhd D alkaline cells are examples of general purpose,

211

ardous voltage

bge between parts having an average value exceeding 60 V d.c. or exceeding 42,4 V p
n the peak-to-peak ripple exceeds 10 % of the average value

212

intggral battery

bat
cha

Notg

ery which is contained within the battery tool and is not removed from the battery too
rging purposes

1 to entry:{ Abattery that is to be removed from the battery tool for disposal or recycling purposes or]

con

ma
hig

idered to beyan integral battery.

imum charging current

ing

ons

Lrs: discharge terminates due to protective circuitry or the battery (or cell) reaches a total

cell
the

eries and cells available from a variety of manufacturers, through a variety of ouflets

eak

for

ly is

range of temperatures as specified by the cell manufacturer and evaluated in accordance with

IEC

L.3.
sep

62133.

214
arable battery pack

battery which is contained in a separate enclosure from the battery tool and is connected to

the

L.3.
spe

battery tool by a cord

215
cified operating region

range of permissible operation of lithium-ion cells, expressed by cell parameter limits
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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

upper 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
accordance with IEC 62133

L.3)217
venting
confition that occurs, when a cell releases excessive internal pressure intended by desigh to
pre¢lude explosion

L.5| General conditions for the tests
L.5]2 Addition:

Thel cumulative stress resulting from successive tests on (the battery is to be avoided.
Additional samples may be used as necessary.

L.5)7.2 Unless otherwise specified, tests to be done{at rated voltage are done with a fully
charged battery.

L.5{201 When measuring voltage, the peaki.value of any superimposed ripple exceedling
10 % of the average value shall be included. Transient voltages are ignored, such ds a
ten;r)orary increase of voltage, for example after the battery pack is removed from |the
charger.

L.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 wéltage limits have been exceeded, the peak value of the voltage
measured after this network shall be used. The measurement shall have measurement
tolefrance within + 1 %.

L.5{203 Some of the tests may result in fire or explosion. It is therefore important fhat
personnel be protected from the flying fragments, explosive force, sudden release of hgat,
chemical burns,~intense light and noise that may result from such explosions. The test grea
is tg be well ventilated to protect personnel from possible harmful fumes or gases.

L5204 Unless otherW/se specmed all battenes sha/l be ful/y cond/t/oned as follqws:
batte . A ;
mstruct:ons The sequence sha// be repeated one more tlme Wlth an mterval 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.

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.
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024

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.5.209 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 the
amount of charge on a single cell prior to conducting the test.

L.5.210 The end-of-discharge voltages for common cell chemistries are:

L.7

L.7

L.8

L.8

0,9 V/cell for nickel cadmium or nickel metal-hydride batteries;

1,75 V/cell for lead-acid batteries;

Classification

1 This subclause applies except that class Ill tools are not considered\in this annex.

Marking and instructions

from the mains, shall be marked with the following:

rated voltage(s) or rated voltage range(s), in volts;

voltage;
rated input, in watts, or rated current.in‘amperes;

symbol for class Il construction, for_class Il tools only.

Compliance is checked by inspection.

L.8

withH additional information as.follows:

he business name_and address of the manufacturer and, where applicable, his author
representative. Any-address shall be sufficient to ensure contact. Country or state,
and postal codé (if any) are deemed sufficient for this purpose;

Hesignationtof'series or type,
bllowingthetechnical identification of the product. This may be achieved by a combina
bf letters-and/or numbers and may be combined with the designation of tool.

NQTE-1 The term “designation of series or type” is also known as model number.

P,5 V/cell for lithium-ion batteries, unless the manufacturer specifies a different voftage.

1 Non-isolated sources that can supply a tool, or tools that can be supplied dirgctly

symbol for nature of supply, unless the rated frequency(ies) or rated frequency range is
marked. The symbol for nature of supply shallk be placed next to the marking for rgted

3 Tools and detachable-battery packs or separable battery packs shall be marnked

sed
city

ftion

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,
numbers or symbols providing that this code is explained by giving the explicit designation

such as “drill”, “planer” etc. in the instructions supplied with the tool;

NOTE 2 An example of such code is “A123-B”.

for tools manufactured such that its parts are shipped separately for assembly by the
user each part shall be marked with a distinct identification on the part or the package.

end

Separable and detachable battery packs shall also be marked with additional information as
follows:
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— 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-lon,
NiCd and NiMH.

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

Compliance is checked by inspection.

L.8/4
tool

Markings specified in L.8.1, 8.2 and L.8.3 shall not be on a detachable part of|the

Markings specified in 8.2 shall be clearly discernible from the outside of the toolt Markings
spetified in L.8.3 shall be visible with any separable battery pack or detachable battery
pack removed. Other markings on the tool may be visible after removall/of a covef, if

necgssary.

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 posjtioned in such a way fhat

the [marking is misleading.
Compliance is checked by inspection.
L.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)

P)

)

Recharge only with the charger specified by the manufacturer. A charger that is
suitable for one type of batterypack may create a risk of fire when used with anofher
battery pack.

Use power tools only with specifically designated battery packs. Use of any ofher
battery packs may create a risk of injury and fire.

When battery pack'is not in use, keep it away from other metal objects, like pdper
clips, coins, keys, nails, screws or other small metal objects, that can make a
connection from one terminal to another. Shorting the battery terminals togefher
may cause ‘burns or a fire.

Under abusive conditions, liquid may be ejected from the battery; avoid contpact.
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) 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
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.
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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 follows:

Addition:

e)

NOTIE In Europe (EN 62841-1), the following additional requirement applies:

L.9

NOTIE The title of this clause differs from that of the main standafd

The requirements of 9.1 through 9.4 apply for all conditions along with the following additign:
Addition:

Tools covered by this annex and their-battery packs shall be so constructed and enclo
thatl there is adequate protection against electric shock.

The clause of the standard applies to tools when they are connected to the mains or

sup

to e connected to the tool_in the normal fashion. The tool is also evaluated with the batf

pac

L.9
und
acc

with protective impedance.

In t
exc

For battery tools:

1) Instructions regarding battery charging, information regarding ambient temperature

range for tool and battery use and storage and the recommended amb

tamnaratiiern ran A far tha Aalhhoraina ovotams Aiirin s Al orain e

ient
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P) For a battery-operated tool intended for use with a detachable battery pack+q

such as by a catalog number, series identification or the equivalent;

B) Instructions indicating the appropriate charger for use, such as by a atalog num
series identification or the equivalent.

for battery tools with integral battery: instruction, how the integral battery>can be removed safely
the tool after the tool’s end of life, and information about the type of battery such as Li-lon, NiCd
NiMH

Protection against electric shock

plied by a non-isolated source. During the evaluation in this condition, battery packs

k removed if such removal can be accomplished without the use of a tool.

201 For battery packs which may be disconnected from the tool and tools opera
er battery _power it shall not be possible to have two conductive, simultaneo
essible parts where the voltage between them is hazardous, unless they are provi

he.case of protective impedance, the short circuit curren

ra

separable battery pack: instructions indicating the appropriate battery pacKs for use,

ber,

from
and

sed

are
are
ery

ted
Lisly
ded

not

between the parts shall
L
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acitance directly between the parts.

uF

Compliance for accessibility is checked by applying the test probe B of IEC 61032:1997 to

eac

h 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
repeated.
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Contact with the test probe is determined with all detachable parts removed and the battery
tool operated in any possible position of normal use.

Lamps located behind detachable covers are not removed, providing the lamp may be de-
energized 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
the mairs—ertoanen-isolated-seurece-

L.11 Input and current

Thig clause only applies when the tool is in the configuration where it is directly’connectef to
the |mains or to a non-isolated source. In the case of tools that can also €harge the battery
while performing their intended function, the test is conducted while chdrging a previolsly
disgharged battery pack.

L.1R2 Heating

Thig clause only applies when the tool is in the configuration*where it is directly connectef to
the |mains or to a non-isolated source. In the case of, tdols that can also charge the battery
while performing their intended function, they are tested with the charger connected and|are
operated at no-load until the tool stops operating dueto the battery being discharged or until
theqmal 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

Chgrging a lithium-ion battery under’ normal conditions shall not exceed the specified
operating region for charging of the cell.

Compliance is checked by thefollowing tests.

The battery is chargedvin® 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

— [f the tool is.recommended to be operated at a minimum temperature lower than 4 °C,|the
fest is also{conducted at that minimum temperature 95 K;

— [f the-tQol is recommended to be operated at a maximum temperature greater than 40| °C,
fhe test is also conducted at that maximum temperature ff) K.

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 introduced into a fully discharged battery by charging
one cell to approximately 50 % of full charge.
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If it can be demonstrated through testing and/or design evaluation that an imbalance less than
50 % would actually occur in normal use, then this lower imbalance may be used.

NOTE 2 Examples are those designs that employ circuitry intended for maintaining balance between cells in the
battery pack. Systems with a small number of cells in series may be shown to exhibit limited imbalance in
practice, if the product ceases to operate with a battery prepared with a smaller initial imbalance.

NOTE 3 An example for a testing is repeated charging and discharging a battery in accordance with the

manufacturer’s instructions until its capacity has decreased to 80 % of the rated capacity, using the imbalance at
the end of the test.

L.13—Resistance to heat and fire

Thig clause is applicable except as follows:
L.13.1 Addition:

Thig subclause only applies when the tool is in the configuration where it/is-directly conneg¢ted
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 alcondition that results in the most unfavourable temperatures.

In addition, tools capable of charging the battery,and which may also be capablg of
performing its intended operation shall also be evaluated with battery power alone if this ay
create temperatures that are more unfavourable.<For the purposes of L.13.1, a part that is
enefrgized 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-metpllic
paris of a tool that contains an intégral battery supporting connections that carry a current
excgeding 0,2 A during charging<and non-metallic parts within a distance of 3 mm of Juch
conhections, 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
istanee. of 3 mm of these connections;

— [oldered 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.

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.
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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
the mains or to a non-isolated source.

L.17 Endurance

This clause applies to tools capable of continuous operation when they are supplied directly
from the mains or from a non-isolated source. Tools that are not capable of continuous
operation—shat—be—operated—under—batterypower—for—the—duration—of-the—test-but—shal be
evaluated for electric strength with their charger connected.

L.1B Abnormal operation

Thig clause, except L.18.8 and L.18.201 to L.18.204, only applies when'\the tool is in|the
configuration where it is directly connected to the mains or to a non-isolated source.

L.18.8 This subclause does not apply to lithium-ion charging.‘systems, since they |are
covered by L.18.202.

L.18.201 All tools when operating only 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.
Thel abnormal conditions a) to f) below shall.be applied.

The battery tool, battery pack and theccords of d) and e), as appropriate, are placed on a [soft
wodqd surface covered by two layers\of tissue paper; the sample is covered by one layer of
untreated 100 % cotton medical galize. For the tests b), ¢) and f), the tool is switched on jand
no additional mechanical load\is. applied. The test is conducted until failure or until the |test
sanple returns to within 5 K\ef’the ambient temperature or, if neither of these occurs, unfjl at
least 3 h has elapsed. A new sample may be used for each fault listed below. No explosgion
shall occur during or after-the test. There shall be adequate protection against electric sHock
as fefined in Clause~E;9. No charring or burning of the gauze or tissue paper shall result.
Venting of the cells:is permitted.

Charring is défined as a blackening of the gauze caused by combustion. Discolouration offthe
gauze caused by smoke is acceptable. The resistance for the short in items a), b), d), e) land
f) shall not exceed 10 m<. Charring or igniting of the tissue paper or gauze from the shointing
meansis'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
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.
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b)
c)
d)

e)
f)

L.18.202 Lithium-ion charging systems — abnormal conditions

Thig subclause applies only to lithium-ion batteries.

The charging system and battery of a lithium-ion system shall be so designed that the

of f
isp

Compliance is checked by the following test.

plaged on a soft wood surface covered by tWo layers of tissue paper; the sample is covq

b)
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Combinations of exposed terminals of a detachable battery pack are shorted so as to

produce the worst result. Battery pack terminals that can be contacted using either

test

probe B of IEC 61032:1997 or test probe 13 of IEC 61032:1997 are considered exposed.
The means of shorting shall be selected or positioned such that charring or ignition of the

tissue paper or gauze is not influenced.
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 be

shorted at the point likely to produce the most adverse effects.

14 Vi W i
broduce the most adverse effects.

A short is introduced between any two uninsulated parts of opposite polarify no

circuit analysis may be used to determine where a short shall or shall not be ‘applied.
test is not conducted on uninsulated parts that are encapsulated.

re and explosion as a result of abnormal operation during charging is obviated as fa
ractical.

ample containing the battery and the associated assemblies of the charging system

bne layer of untreated 100 % cotton medical gauze. The battery system is operateq
cified in L.8.14.2 e)1) with all of the-Gategories of abnormal conditions listed below in 3

Components in the charging system are faulted as in 18.6.1 b) to f), one at a time, if
outcome of such a faultcis uncertain based upon analysis. For each fault cond
introduced, the state of'the battery before charging is as follows:

- a series configured battery shall have a deliberate imbalance. The imbalanci
introduced inte-a*fully discharged battery by charging one cell to approximately 5
of full charge,-or

- if the test of L.12.201 is conducted with an imbalance of less than 50 %, a se
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.

f dhe’test of L.12.201 is conducted with an imbalance of less than 50 % due to

accordance with the spacings given in L.28.201 unless this has been evaluated-to 18.¢.

y to

The

risk
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function of circuit(s), and if a single fault of any component within that circuit(s) is sh

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 by

charging one cell to approximately 50 % of full charge.

c) For a battery with a series configuration, all cells are at approximately 50 % charge,

except for one which is shorted. The battery is then charged.

d) With a fully charged battery connected to the charger, a short is introduced to the

charging system across a component or between adjacent PCB tracks at a loca

tion

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.
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During the tests, each cell voltage is continuously monitored to determine if it has exceeded
the limit condition. Venting of the cells is permitted.

The test is conducted until the sample under test experiences a failure, returns to within 5 K
of the ambient temperature or, if neither of these, until at least 7 h or twice the normal charge
period has elapsed, whichever is longer.

Tests 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 resulted. Charring is defined &s 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 thé’ shornting
means is not considered a failure.

— [The cells shall not have exceeded the upper limit charging voltage'\by more than
150 mV or, if they have, then the charging system shall be permanently disabled ffom
recharging the battery. To determine if recharging is disabled, the ‘battery shall be
ischarged by using the tool tested (in the case of an integral system) or by using a hew
sample of the tool (in the case of a detachable battery system)xto approximately 50 %
charge, followed by an attempt to recharge the battery normally. There shall bel no
charging current after 10 min or after 25 % of the nominal capacity has been delivefed,
Wwhichever occurs first.

— [|There shall be no evidence of damage to the cell “vent to impair compliance With
Subclause L.21.202.
L.18.203 Lithium-ion battery short circuit

Thig subclause applies only to lithium-ion batteries.

There shall be no risk of fire or explosion:when the main discharge connections of a sefies
configured integral battery, detachabletbattery pack or separable battery pack are shofted
under conditions of extreme imbalance;

Compliance is checked by the following test.

The test is conducted with”all the cells of the battery fully charged and one cell fully
dis¢harged.

A detachable battery pack or separable battery pack is placed on a soft wood surface
covered by twe-layers of tissue paper and the sample is then covered by one layel of
untreated 100<% cotton medical gauze.

A tqol containing an integral battery is placed on a soft wood surface covered by two layers
of fissue paper and the sample is then covered by one layer of untreated 100 % cofton
medfical 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
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
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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
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.

L.1J§.204 Batteries other than lithium-ion — overcharging

Batteries comprised of cells other than the lithium-ion type shall withstandVabugive
ovefcharging without risk of fire or explosion.

Compliance is checked by the following test.

The battery is placed on a soft wood surface covered by two layers\of tissue paper and|the
sanjple is then covered by one layer of untreated 100 % cotton medical gauze and charged at
a rdte of 10 times the Cy rate for the battery for 1,25 h. There shall be no explosion ang no
charring or burning of the gauze or tissue paper. Charring is(defined as a blackening of|the
gauge caused by combustion. Discolouration of the gauze’¢aused by smoke is acceptaple.
Venting of the cells is acceptable.

L.1®D Mechanical hazards

L.19.201 It shall not be possible to install 'a detachable battery pack or a separgble
battery pack in reverse polarity.

Compliance is checked by inspection;

L.19.202 Lithium-ion enclosure-pressure test

Thig subclause applies only to'lithium-ion batteries.

An enclosure for lithium=ion batteries shall be designed such that it will safely release gagses
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) he enclosure shall be tested as follows

A total of 21 ml + 10 % of air shall be delivered at an initial pressure of 2 070 kPa + 10 %
through a (2,87 +0,05) mm diameter orifice to the enclosure of a tool with integral
battery or the enclosure of a detachable battery pack or separable battery pack. The
pressure within the enclosure shall drop below 70 kPa in 30 s. There shall be no rupturing
that would cause the enclosure to fail to meet the requirements of this standard. An
additional volume, not to exceed 3 ml, is allowed to be added to the enclosure volume as
may be required for test fittings.

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.
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L.20.201 With the battery connected, 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 L.20.202.

Following the test, the battery tool and battery pack shall not catch fire or explode and shall
meet the requirements of Clauses L.9, L.19, L.28.1 and either L.18.201 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 measyred
fmmediately prior to the test;

— [he battery shall demonstrate normal discharging and recharging after the test,

— there shall be no damage to the cell vent that impairs compliance with L.27.202.

L.20.202 For hand-held battery tools, L.20.202.1 applies. For transportable battery tqgols,
L.20.202.2 applies.

L.20.202.1 A hand-held battery tool with any detachable battery pack attached, dhall
withstand being dropped three times on a concrete surface from a height of 1 m. For these
three drops, the sample is tested in the three most unfavoufable positions the lowest point of
the |tool being 1 m above the concrete surface. For the test, separable accessories are|not
modgnted.

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.

In gddition for detachable battery packs or separable battery packs the test is repeated
thrde more times on the battery packsiSeparately.

If aftachments 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 [fool
sample with a detachable battery pack or separable battery pack installed.

L.20.202.2 A battery-operated transportable tool with any detachable battery pjack
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 fropn above, the sphere is dropped from a rest position to strike the compongnt.
Otherwise, the sphere is suspended by a cord and is allowed to fall from a rest position &s 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.

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.
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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

This clause, except L.21.201 and L.21.202, only applies when the tool is in the configuration
where it is directly connected to the mains or to a non-isolated source.

NOTE301 In Furope (FN IEC 67R41-7-7) the fnllnwing additional subclause applies:

| .21.18.2101 Isolation and disabling device

Tools with an integral battery shall be equipped

- with an isolation device to prevent the risk of injury from mechanical hazards duringrservicing 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;

- be equipped with an unambiguous indication of the state of the disconfiection device which correspongs 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 battéries

hat can be disconnected for servicing or user maintenancéy’or an electromechanical power switch wjth a
Hirect mechanical link between the actuator and the contact:

NOTE 2 The risk of accidental reconnection for a’\power switch is addressed by the requirement of
P1.18.1.2. 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:

- a self-restoring or non-self-restoring lo¢k-off device where two separate and dissimilar actions| are
necessary before the motor is switchedson (e.g. a power switch which has to be pushed in before if can
be moved laterally to close the contacts to start the motor). It shall not be possible to achieve thesq two
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 for the tool tp be
operated when either applied-or removed.

Compliance is checked by inspection and by manual test.

L.21.201 Tools shall*not readily accept general purpose batteries (either primary or
rechargeable) as anjenergy source for their primary function.

Complianceris‘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.

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
means 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;

— phone plugs with a diameter of 3,5 mm or less.

Compliance is checked by inspection.
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L.22 Internal wiring

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.23 Components

L.23.1.10 This subclause applies only to power switches of tools capable of performing

thei

r intended operation when connected to the mains or to a non-isolated source.

For

L.2]
ade|

Con
the

per
lead

Afte
ope
no

L.21
with

thenqmal stresses occurring in the tool.

Con
bre
Swit
sha
meq
the

L.2]
IEC

NOT]

L.2]
met

spray guns, reed-switches are allowed as power switches.

8.1.10.201 Power switches, other than those of tools described in L.23.1.40shall h
quate breaking capacity.

npliance is checked by subjecting a switch to 50 operation cycles of making and brea
locked output mechanism current of the fully charged battery-opetrated tool, each
od having a duration of not more than 0,5 s and each “off” perio@~having a duration d
t10s.

r this test the power switch shall have no electrical of ;méchanical failure. If the sw
rates properly in the “on” and “off” positions at the end. of the test, it is considered to H
mechanical or electrical failure.

stand, without excessive wear or other harmful effect, the mechanical, electrical,

hpliance is checked by subjecting .a Switch to 6 000 cycles of operation making
bking the current encountered in.the fully charged battery tool operated at no-load.
ch is operated at a uniform rate-of 30 operations per minute. During the test the sw
| operate correctly. After this test, the power switch shall have no electrica
hanical failure. If the switch-operates properly in the “on” and “off” positions at the en
test, it is considered to fiave no mechanical or electrical failure.

8.201 Cells employed in tools or cells employed in battery packs shall comply
62133.

E The above“requirement for testing according to IEC 62133 does not include the battery pack itself.

8.202 -Rechargeable cells employed in tools or in battery packs shall not be of lithi
al type.
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Tpfance s checked by frspection.

E 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

the

tool.

and

L.24.3 This subclause also applies to a flexible cord between a non-isolated source and

the

tool.
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L.24.4 This subclause applies, except a flexible cord provided between a non-isolated
source and the tool shall not be provided with a plug that can be connected directly to the
mains.

L.24.5 This subclause does not apply to a flexible cord provided between a non-isolated
source and the tool.

L.24.20 This subclause applies, except a flexible cord provided between a non-isolated
source and the tool shall not be provided with an appliance inlet that can be connected
directly to the mains.

L.24.201 For battery tools with separable battery packs, the external flexible cablelor‘¢ord
shall have anchorages such that the conductors are relieved from strain, including/twisfing,
whgre they are connected within the tool, and protected from abrasion.

Compliance is checked by inspection.

L.2b Terminals for external conductors

Thig clause does not apply to interconnection cords.

L.26 Provision for earthing

Thig clause only applies when the tool is in the configuration where it is directly connectef to
the [mains or to a non-isolated source.

L.2B Creepage distances, clearances-and distances through insulation
Thig clause is applicable except as faollows:
L.28.1 Addition:

Thig subclause only applies.when the tool is in the configuration where it is directly conneg¢ted
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.

Betfveen parts‘ef 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.

The values specified in Table 12 do not apply to reed-switches.

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
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 II;

— a material group llI;
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— 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

are 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 by the requirements of 18.1.

Table L.1 — Minimum creepage distances and clearances
between parts of opposite polarity

Dimepnsions in millimgtres

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 HEC 60664-1. Creepage distanges
between live parts of different polarity (functional insulation) aresonly associated to fire hazard, not| to
electric shock hazard. As products in the scope of IEC 62841 are products supervised during normal uge,
lower distances are justified.

For| parts having a hazardous voltage between them, the sum total of the measyred
distances between each of these parts and theirnearest accessible surface shall not be less
than 1,5 mm clearance and 2,0 mm creepage distance.

NOTE 2 Figure L.1 provides clarification on the méasurement method.

Compliance is checked by measurement.
Theg way in which creepage distances and clearances are measured is indicated in Annex A.

Distances through slots orf.openings in external parts of insulating material are measuref 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 is not pressed into openings.

Theg sum total of.distances measured between parts operating at hazardous voltage [and
accessible suffaces is determined by measuring the distance from each part to the accesgible
surface. The distances are to be added together to determine the sum total. See Figure |L.1.
For|the jptirpose of this determination, one of the distances shall be 1,0 mm or greater. See
Anrlex’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.

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.
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