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TOOLS AND LAWN AND GARDEN MACHINERY — SAFETY -

Part 4-6: Particular requirements for garden blowers,
garden vacuums and garden blower/vacuums

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEC is to prgmote internat
0-operation on all questions concerning standardization in the electrical and electronic fields~ To this end
h addition to other activities, IEC publishes International Standards, Technical Specificatiohs; Technical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC #Publication(s)”).
reparation is entrusted to technical committees; any IEC National Committee interested'in the subject dealt
hay participate in this preparatory work. International, governmental and non-governmental organizations lia
ith the IEC also participate in this preparation. IEC collaborates closely with the‘International Organizatio
tandardization (ISO) in accordance with conditions determined by agreement between the two organizatio

he formal decisions or agreements of IEC on technical matters expresssas nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical committee has representation fro
terested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are made to ensure that the technical content off
ublications is accurate, IEC cannot be held responsible{for' the way in which they are used or for
hisinterpretation by any end user.

h order to promote international uniformity, IEC National Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in their national and regional publications. Any divergence bet
ny IEC Publication and the corresponding national(or regional publication shall be clearly indicated in the |4

FC itself does not provide any attestation of conformity. Independent certification bodies provide confo

jssessment 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 havecthe latest edition of this publication.

o liability shall attach to IEC or «its_directors, employees, servants or agents including individual experts|
hembers of its technical committees and IEC National Committees for any personal injury, property damag
ther damage of any nature”whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the“publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to(the' Normative references cited in this publication. Use of the referenced publicatio
dispensable for the correct application of this publication.

ttention is drawnto the possibility that some of the elements of this IEC Publication may be the subject of p
ghts. IEC shall.not be held responsible for identifying any or all such patent rights.

prehensive content of the Standard.

sing
onal
and
orts,

Their

with
sing
h for
Ns.

onal
h all

onal
IEC
any

ions
een
tter.
mity
any

and
e or
and
IEC

s is

tent

:-F extended version (EXV) of the official IEC Standard provides the user wit

IEC 62841-4-6:2022 EXV includes the content of the references made to IEC 62841-1:2014.

Particular subclauses of IEC 62841-1:2014 are displayed in the content on a blue
background.
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022

IEC 62841-4-6 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

116/622/FDIS 116/637/RVD

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

the

Thel language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and_develope
brdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at Wwww.iec.ch/members_experts/refdocs. The main document types devéloped by IEC

acc

des

Thig Part 4-6 is to be used in conjunction with the first edition of IEC(62841-1:2014.

Thig Part 4-6 supplements or modifies the corresponding clauses in IEC 62841-1, so a

con
and

as
the

The following print types are used:

Thel terms defined in Clause”3 are printed in bold typeface.

Subclauses, notes,-tables and figures which are additional to those in Part 1 are numbsg
stanting from 101.

Sub

the

A ligt of all parts of the IEC 62841 series. under the general title: Electric motor-operated ha

Whre a particular subclause of Part 1 is not mentioned in this Part 4-6, that subclause apg

above table

cribed in greater detail at www.iec.ch/standardsdev/publications.

vert it into the IEC Standard: Particular requirements for.garden blowers, garden vacu
garden blower/vacuums.

ar as reasonable. Where this standard states _"addition", "modification" or "replaceme
relevant text in Part 1 is to be adapted accordingly.

requirements: in roman type;
fest specifications: in italic typé;

hotes: in small roman type.

main boedy of this Part 4-6 are numbered starting from 301.

d in

are

lies
nt",

red

clauses( notes, tables and figures in Annex K and Annex L which are additional to those in

nd-

held tools, transportable tools and lawn and garden machinery — Safety, can be found on the

IEC

website.

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

spe

cific document. At this date, the document will be

reconfirmed,

e withdrawn,

replaced by a revised edition, or

e amended.
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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
revised tests.

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

IMPORTANT - The ‘colour inside’ logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

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

Examples of standards dealing with non-safety aspects of hand-held tools, transportable
tools and lawn and garden machinery are

— standards dealing with EMC aspects;

prorooTrao ooty
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ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS, TRANSPORTABLE

1

TOOLS AND LAWN AND GARDEN MACHINERY - SAFETY -

Part 4-6: Particular requirements for garden blowers,
garden vacuums and garden blower/vacuums

Scope

Thig International Standard deals with the safety of electric motor-operated or magnetia
driven:

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

Thel above listed categories are hereinafter referred to as “tools” or. fmachines”.

Thel rated voltage is not more than 250 V for single-phase.a.¢. or d.c. tools, and 480 V/
thrge-phase a.c. tools. The rated input is not more than 3 Z00/W.

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

This

in the normal use and reasonably foreseeablexmisuse of the tools.

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

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

des

gned for the rated voltage'-of the tools, are given in Annex B. Requirements

rechargeable battery-powered-motor-operated or magnetically driven tools and the bat

pac
and

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

Harld-held electric taols, which can be mounted on a support or working stand for use as f

tool

combination ofsalhand-held tool and a support is considered to be a transportable tool
thug covered.by the relevant Part 3.

Thig standard does not apply to:

ally

for

standard deals with the hazards presented by tools which are encountered by all pergons

not
for
fery

ks for such tools are giyen-in Annex K. Requirements for such tools that are also operated

xed

s without any alferation of the tool itself, are within the scope of this standard and guch

and

ootsimtendedtobeused-imthe presence of exptosive atmosphere(dust, vapourorgas
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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NOTE 4 |EC 60204 series deals with electrical safety of machinery.

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

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

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

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

Thig document applies to hand-held and backpack

— parden blowers;
— parden vacuums; and
— parden blower/vacuums.

This document does not apply to
— alk-behind garden blowers, walk-behind garden vacuums,@nd walk-behind garfden
blower/vacuums;

— [fobotic garden blowers, robotic garden vacuums and rgbotic garden blower/vacuums;

— Yacuum cleaners intended primarily for use indoors, for water suction cleaning or anijmal
jrooming; and

— plowers intended primarily for use indoors, or animal grooming.

NOTE 101 Vacuum cleaners and water-suction cleaning appliances, including vacuum cleaners for animal groofning
are govered by IEC 60335-2-2.

NOTE 102 Vacuum cleaners for commercial use are\covered by IEC 60335-2-69.
2 |Normative references

Thel following documents, in whéle or in part, are normatively referenced in this document pnd
are |indispensable for its application. For dated references, only the edition cited applies.|For
undited references, the latest edition of the referenced document (including any amendmehts)
applies.

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

IEC|60065:2001, Audio, video and similar electronic apparatus — Safety requirements
Amindment 2:2010

Améndment 1:2005

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

IEC/TR 60083, Plugs and socket-outlets for domestic and similar general use standardized in
member countries of IEC

IEC 60085:2007, Electrical insulation — Thermal evaluation and designation

IEC 60127 (all parts), Miniature fuses

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

IEC 60238, Edison screw lampholders
IEC 60245 (all parts), Rubber insulated cables — Rated voltages up to and including 450/750 V

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

IEC aAN029N (11 ta) A | PPN / £, L hala i HEo |
UuUuoLU (4ail pdito ), APPNAarivcc COUUPICTO TUT TTUUOSTTIUIU diTu olTTIT

&at ycnclall pPttpoSes
IEC|60320-1, Appliance couplers for household and similar general purposes — Part 4> Gengeral
requirements

IEC|60335-1:2010, Household and similar electrical appliances — Safety — Part 1. Genjeral
requirements

IEC|60384-14, Fixed capacitors for use in electronic equipmentx— Part 14: Sectipnal
specification — Fixed capacitors for electromagnetic interference_Suppression and connedtion
to the supply mains

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

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

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

IEC|60664-3:2016, Insulation coordination for equipment within low-voltage systems — Paft 3:
Usq of coating, potting or moulding for protection against pollution

IEC|60664-4:2005, Insulation coordination for equipment within low-voltage systems — Paft 4:
Consideration of high=frequency voltage stress

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

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

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 11-10: Test flames — 50 W horizontal and
vertical flame test methods

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

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

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 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 purposes — Part
1: Plugs and socket-outlets 16 A 250 V a.c.

IEC 60990:1999, Methods of measurement of touch current and protective conductor current

IEC 60998-2-1, Connecting devices for low-voltage circuits for household and similar purposes
— Part 2-1: Particular requirements for connecting devices as separate entities with screw-type
clamping units

IEC|60998-2-2, Connecting devices for low-voltage circuits for household and similar purpdses
— Part 2-2: Particular requirements for connecting devices as separate entities with screwl¢ss-
type clamping units

IEC|60999-1:1999, Connecting devices — Electrical copper conductors — Safety requireménts
for screw-type and screwless-type clamping units — Part 1: General requiremeénts and particular
requirements for clamping units for conductors from 0,2 mm? up to 35 mm2 (included)

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

IEC|61000-4-3:2006, Electromagnetic compatibility (EMC) — Part 4-3: Testing land
megsurement techniques — Radiated, radio-frequency, eléctromagnetic field immunity test3
Ameéndment 1:2007
Ameéndment 2:2010

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

IEC|61000-4-5:2005, Electromagnetie>;>compatibility (EMC) - Part 4-5: Testing land
measurement techniques — Surge immunity test

IEC|61000-4-6:2008, Electromagnetic compatibility (EMC) — Part 4-6: Testing [and
megsurement techniques —Ilmmunity to conducted disturbances, induced by radio-frequgncy
fields

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

IEC|61032:4997, Protection of persons and equipment by enclosures — Probes for verificalLon

IEC|61056-1, General purpose lead-acid batteries (valve-requlated types) — Part 1: General
requirements, functional characteristics — Methods of test

IEC 61058-1:2016, Switches for appliances — Part 1: General requirements

IEC 61058-2-6:2018, Switches for appliances — Part 2-6: Particular requirements for switches
used in electric motor-operated hand-held tools, transportable tools and lawn and garden
machinery

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

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

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

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

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

IEC|61558-2-16, Safety of transformers, reactors, power supply units,and similar productg for
supply voltages up to 1 100 V — Part 2-16: Particular requirementstand 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 electrolytgs —
Portable sealed rechargeable single cells — Part 1: Nickel-cadmium

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

IEC|61960, Secondary cells and batteries containing alkaline or other non-acid electrolytg¢s —
Sedondary lithium cells and batteries for péertable applications

IEC|61984, Connectors — Safety requirements and tests

IEC|62133, Secondary cells apd-batteries containing alkaline or other non-acid 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
simjlar 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: Guiddnce
on mahufacturing requirements relating to non-laser optical radiation safety

IEC 62841-1:2014, Electric motor-operated hand-held tools, transportable tools and lawn and
garden machinery — Safety — Part 1. General requirements

ISO 354:2003, Acoustics — Measurement of sound absorption in a reverberation room

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

4 There exists a consolidated version (Edition 1.1:1999) which includes IEC 61540:1997 and its Amendment 1
(2001).
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ISO 2178, Non-magnetic coatings on magnetic substrates — Measurement of coating thickness
— Magnetic method

ISO 2768-1, General tolerances — Part 1: Tolerances for linear and angular dimensions without
individual tolerance indications

ISO 3744:2010, Acoustics — Determination of sound power levels and sound energy levels of
noise sources using sound pressure — Engineering methods for an essentially free field over a
reflecting plane

ISO 3864-2, Graphical symbols — Safety colours and safety signs — Part 2: Design principles
for product safety labels

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

1ISO[4871:1996, Acoustics — Declaration and verification of noise emission values of machimery
and| equipment

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

ISO|5349-1, Mechanical vibration — Measurement and evaluatioh of human exposure to hgnd-
tranismitted vibration — Part 1: General requirements

ISO|5349-2, Mechanical vibration — Measurement and évaluation of human exposure to hgnd-
trarismitted vibration — Part 2: Practical guidance for measurement in the workplace

ISO|7000:2012, Graphical symbols for use on equipment — Index and synopsis
ISO| 7010, Graphical symbols — Safety colours and safety signs — Registered safety signs

ISO| 7574-4, Acoustics — Statistical. methods for determining and verifying stated noise emis§ion
valyes of machinery and equipment— Part 4: Methods for stated values for batches of machines

ISO| 8041, Human response to vibration — Measuring instrumentation

ISO19772:2012, Cellular plastics — Determination of horizontal burning characteristics of sall
spegimens subjecteéd-to a small flame

ISO[ 11201:2040, Acoustics — Noise emitted by machinery and equipment — Determinatioh of
emission seund pressure levels at a work station and at other specified positions inl an
essentially free field over a reflecting plane with negligible environmental corrections

IS 1 1263, AUUUOL‘I'UO = lAV’UI'OC Cll”‘l‘tcd by lllabhl’llcly Cllld GL’UI’,JIHGllt— DGtGlHH’IlatI’UI! UfCIHI'O ‘ion
sound pressure levels at a work station and at other specified positions from the sound power
level

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

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

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

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

ISO 22868:2021, Forestry and gardening machinery — Noise test code for portable hand-held
machines with internal combustion engine — Engineering method (Grade 2 accuracy)

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

ASTM B 258, Standard specification for standard nominal diameters and cross-sectional areas
of AWG sizes of solid round wires used as electrical conductors

UL P69, Standard for marking and labeling systems

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

NOTE 2 In Canada, the following normative reference applies:

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

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

CR 1030-1, Hand-arm vibration — Guidelines for vibration hazards reduction 4 Part 1: Engineering methods by dgsign
of machinery

EN IBO 11688-1, Acoustics — Recommended practice for the design ofllow-noise machinery and equipment — P3rt 1:
Planping (ISO/TR 11688-1)

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

Where the terms voltage and current are used, they imply the r.m.s. values, unless otherwise
spegified.
Where in this standard the expressions “with the aid of a tool”, “without the aid of a tool”, jand
“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
confductive partior surface of insulating materials that can be touched by means of the ftest
prolbe B of IEC 61032:1997

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

3.3

adjustable guard

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

3.4

all-pole disconnection

disconnection of all supply conductors except the protective earthing (grounding) conductor by
a single initiating action
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3.5

attachment

device attached to the housing or other component of the tool and which may or may not be
attached to the output mechanism and does not modify the normal use of the tool within the
scope of this standard

3.6

basic insulation

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

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

3.8
class | tool
tooll 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 condudtive
accessible parts are connected to the protective earthing conductorin the fixed wiring off the
instpllation in such a way that conductive accessible parts cannatbecome live in the event of
a fajlure of the basic insulation

Notel 1 to entry: Also considered as class | tools are tools with double insulation and/or reinforced insuldtion
throyghout, but also having an earthing terminal or earthing contact,

3.9
class Il tool
tooll in which protection against electric shock*does not rely on basic insulation only, byt in
whi¢h additional safety precautions, such as‘double insulation or reinforced insulation,|are
proyided, there being no provision for protective earthing or reliance upon installation conditions

3.11

class lll tool
toollin which protection againstelectric shock relies on supply at safety extra-low voltage, pnd
in which voltages higher than:those of safety extra-low voltages are not generated

3.17
class Il construction
par{ of a tool for ‘which protection against electric shock relies upon double insulation or
reinforced insulation

class Ill construction
par{ of¢a tool for which protection against electric shock relies upon safety extra-low volt
and ) X _

3.13

clearance

shortest distance between two conductive parts, or between a conductive part and the outer
surface of the enclosure, considered as though metal foil were pressed into contact with
accessible surfaces of insulating material, measured through air

Note 1 to entry: Examples of clearances are given in Annex A.

3.14

control device

device used by the user to adjust and/or regulate an electrical or mechanical function of the
tool
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3.15
creepage distance

sho

rtest path between two conductive parts, or between a conductive part and the outer surface

of the enclosure, considered as though metal foil were pressed into contact with accessible
surfaces of insulating material, measured along the surface of the insulating material

Note

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

3.16
detachable part
part which can be removed or opened without the aid of a tool, or a part which is removed in

acc

ardance with the instruction for use except m(’rprnally accessible brush caps_even if

rem

Note

3.17
dou
insu

oval requires the use of a tool

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

4

ble insulation
lation system comprising both basic insulation and supplementary insulation

3.1

ele¢tronic circuit
circpit incorporating at least one electronic component

3.1

ele¢tronic component

par{ in which conduction is achieved principally by elec¢trons moving through a vacuum, gap or

Se

iconductor, with the exclusion of neon indicators

Notel 1 to entry: Examples of electronic components™are diodes, transistors, triacs and monolithic integrated

circuits. Resistors, capacitors and inductors are not considered electronic components.

3.2
ex
faily
exp

3.21
ext
volt
volf

3.22

losion
re that occurs, when an enclosure opens violently and major components are forgibly
elled in @ manner that could réesult in injury

a-low voltage
age supplied from%assource within the tool and, which, when the tool is supplied at r3ted
age, does not exceed 50 V between conductors and between conductors and earth

fix

d guard

gudrd affixed in such a manner (e.g. by screws, nuts, welding) that it can only be openeg or

removed.with the use of tools or by destruction of the affixing means

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

3.24

han
tool

d-held tool
intended to do mechanical work, with or without provisions for mounting on a support, and

so designed that the motor and the machine form an assembly which can easily be brought to

the
ope

Note

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

1to entry: Hand-held tools include tools provided with a flexible shaft, the motor being either fixed or portable.
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3.25

inherent operating cycle

repetitive operation of a tool designed in such a way that the complete cycle duration cannot
be altered by the operator

3.26
interconnection cord
external flexible cord provided for electrical connections between two parts of a tool

3.27
lawn and garden machinery
tool[for garden maintenance

3.28
liguid system
sysiem that employs water or a water-based liquid from an external or integral ‘stpply that is
usef to perform the intended function of the tool

3.29
livel part
any|conductor or conductive part intended to be energized in normal use, including a neytral
confductor

3.31

mean time to dangerous failure

MTTF4

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 releaged

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

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

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

3.36

power switch

device that electrically activates the primary function of the tool in the “on” position and
deactivates the same function of the tool in its “off” position
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3.37

protective device

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

3.38

protective impedance

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

3.39
ratgd current
curfent assigned to the tool by the manufacturer

3.4
rated frequency
frequency assigned to the tool by the manufacturer

d frequency range
frequency range assigned to the tool by the manufacturer, expressed by its lower and ugper

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

reinforced insulation
insylation-of five parts which provides a degree of protection against electric shock equivalent
to double insulation

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

3.47

residual current device

RCD

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

Note 1 to entry: Such a device is also known as portable residual current device (PRCD), ground fault circuit
interrupter (GFCI) or earth leakage circuit breaker (ELCB).
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3.48

safety critical function

SCF

function(s) required by this standard, the loss of which would cause the tool to function in such
a manner as to expose the user to a risk that is in excess of the risk that is permitted by this
standard under abnormal conditions

3.49

safety extra-low voltage
voltage not exceeding a peak value of 42,4 V between conductors and between conductors and
earth, the no-load voltage not exceeding a peak value of 50 V, in an electric circuit which has
galyamic—separatiomfromthe—supptyingetectric powersystemm by such—means—as a safety
isolating transformer or a converter with separate windings, the insulation of which comglies
with double insulation or reinforced insulation requirements

3.5
safety isolating transformer
transformer, the input winding of which is electrically separated from the output winding by an
insylation 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

has

tion

or
hen

n of

, , by
automatically opening the circuit, or by reducing the current, the setting of which cannot be
altered by the user

3.56
thermal link
thermal cut-out which operates only once, and then requires partial or complete replacement

3.57

thermostat

temperature-sensing device, the operating temperature of which may be either fixed or
adjustable; and which, during normal operation, keeps the temperature of the controlled part
between certain limits by automatically opening and closing a circuit
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3.58
transportable tool

tool

a)

b)

c)

that has the following characteristics:

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

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

used in a stationary position set up on a bench, table, floor or incorporating a device that
performs the function of a bench or table, with or without fixing, e.g. fast clamping devices,
bolting and the like, or mounted to the workpiece;

used under the control of an operator;

either the workpiece or the tool is fed or introduced manually;
not intended for continuous production or production line use;

if mains operated, supplied with a flexible supply cord and plug

3.5

typ
me

repl

me
the

3.61

3.6
type Y attachment

X attachment
od of attachment of the supply cord specified by the manufacturer so that it can easily be
ced

od of attachment of the supply cord such that any‘replacement is intended to be madé¢ by
manufacturer, its service agent or similar qualified’person

typ

Z attachment

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

destroying the tool

3.6
us

mai
the

3.6

wolrking voltage

ma
is s

ratgd current

r maintenance
ntenance operation(s) which are intended to be carried out by the user in accordance with
instruction manual

]

on

imum voltage, without the effect of transient voltages, to which the part under considerlaﬁ'
or

Lbjected-when the tool is supplied at its rated voltage and operating with rated inp

3.1

01

debris
organic material of vegetable origin such as leaves and grass clippings

3.102
debris collector
part or combination of parts that provides a means for collecting debris

3.103

direct opening action

achievement of contact separation as a direct result of a specified movement of the switch
actuator through non-resilient members (e.g. non-dependent upon springs)
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3.104
dirty fan construction
construction where the debris being vacuumed up comes into contact with the air-moving fan

3.105

functional earth

earthing of a point in equipment or in a system, which is necessary for a purpose other than
safety

Note 101 to entry: Examples of the purpose of a functional earth include the reduction of the build-up of static
electricity and the reduction of electromagnetic emissions.

3.106
gargden blower
maghine intended to blow debris

Notel 101 to entry: Garden blowers are also known as leaf blowers.

3.106.1

hand-held garden blower
garfen blower which is supported by hand, possibly assisted by whekgl(s), skids or a harngss,
etc.|and constructed such that it cannot maintain its operating positior’ without being held by an
opefrator

Notel 101 to entry: See Figure 101.

Notg 102 to entry:  Designs where the operator's hand can be optignally relieved of the machine weight by attaghing
the machine to a harness (e.g. a belt harness) are also consider€d\to be hand-held.

3.106.2

badkpack garden blower
garfen blower designed in such a way that@ portion of the machine weight is carried on|the
operator's back by means of a harness

Notel 101 to entry: A machine where only the separable battery pack is carried on the operator’s back by means of
a hafness is considered not to be a hand-held garden blower.

Notel 102 to entry: See Figure 102.

3.107
garfden blower/vacuum
maghine which can be-configured to operate either as a garden blower or as a garden vacyum

3.107.1

hand-held garden blower/vacuum
garfden blower/vacuum which is supported by hand, possibly assisted by wheel(s), skids pr a
harpess;-eic. and constructed such that it cannot maintain its operating position without bging
held by an operator

Note 101 to entry:  Designs where the operator's hand can be optionally relieved of the machine weight by attaching
the machine to a harness (e.g. a belt harness) are also considered to be hand-held.

3.107.2

backpack garden blower/vacuum

garden blower/vacuum designed in such a way that a portion of the machine weight, but not
solely the debris collector, is carried on the operator's back by means of a harness

Note 101 to entry: A machine where only the separable battery pack is carried on the operator’s back by means
of a harness is considered not to be a hand-held garden blower/vacuum.

3.108

garden vacuum

machine intended to collect debris by suction into a debris collector which can also have a
facility for shredding debris
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Note 101 to entry: Garden vacuums are also known as leaf collectors.

3.108.1

hand-held garden vacuum

garden vacuum which is supported by hand, possibly assisted by wheel(s), skids or a harness,
etc. and constructed such that it cannot maintain its operating position without being held by an
operator

Note 101 to entry: See Figure 103.

Note 102 to entry: Designs where the operator's hand can be optionally relieved of the machine weight by attaching
the machine to a harness (e.g. a belt harness) are also considered to be hand-held.

3.108.2

badkpack garden vacuum
garflen vacuum designed in such a way that a portion of the machine weight, but not sqlely
the |debris collector, is carried on the operator's back by means of a harness

Notel 101 to entry: A machine where only the separable battery pack is carried on the opérator’'s back by mgeans
of a harness is considered not to be a hand-held garden vacuum.

3.109
handle
par{ intended to be held by the hand for guiding the machine or nozzle in normal use

3.110
shredding means
devjce designed to cut debris into smaller pieces

IEC

Key
1 blower tube
power switch

handle

A 0N

auxiliary handle

Figure 101 — Example of a hand-held garden blower
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Key
lower tube

o

dower switch
Hackpack harness
E

A WO N -

uxiliary handle

Figure 102 — Example of a backpack.garden blower

IEC

Key

vacuum tube
handle

power switch
debris collector

a b~ W N -

auxiliary handle

Figure 103 — Example of a hand-held garden vacuum
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4 General requirements

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

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

Multifunction tools shall comply separately with the applicable part of IEC 62841-2, IEC 62841-

3 or IEC 62841-4 and shall take into account any other hazards due to the combination of
functions

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

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

5 |[General conditions for the tests

5.1 Tests according to this standard are type tests. General testconditions in Clause 5 apply
unlgss otherwise specified in this standard.

NOTE Annex F shows an example of routine tests.

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

Thel cumulative stress resulting from successive. tests on electronic circuits is to be avoiged.
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 Ifitis evident from the construction of the tool that a particular test is not applicable,|the

test|is not made.

5.4| The tests are cartried out with the machine, and/or any movable part of it, placed in|the
mogt unfavourable position or configuration in accordance with 8.14.2 that can occur in nonmal
use.

5.5| Tools~provided with controls or switching devices are tested with these control$ or
devjces adjusted to their most unfavourable settings, if the setting can be altered by the user.
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 whether
the setting can be altered by hand or with the aid of a tool. If the adjusting means is not
accessible without the aid of a tool, and if the setting is not intended to be altered by the user,
5.5 does not apply.

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

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

If the temperature attained by any part is limited by a temperature sensitive device, the ambient
temperature is, in case of doubt, maintained at (23 + 2) °C.
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5.7 The test conditions related to frequency and voltage are specified in 5.7.1 to 5.7.3.

5.71 Tools for a.c. only are tested with a.c. at rated frequency, if marked, and those for
a.c./d.c. are tested with the most unfavourable supply.

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

5.7[2 Machines are tested at rated voltage. Machines having more than one rated volfage
or Raving a rated voltage range are tested at the highest voltage.

5.7.3 For tests that require a value for rated current and with tools where there-js,no matked
rated current, the value of the rated current is substituted by the current measured when|the
tool is operated at rated input at the lowest rated voltage or the lower value of the rated
voltage range.

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

If different debris collectors can be mounted on the machine'in accordance with 8.14.2 a)jand
8.14.2 b), the debris collectors are regarded as attachments.

5.9 Tools are tested with the specified flexible supply cord connected to the tool.

5.10 If class I tools have accessible parts,which are not connected to an earthing terniinal
or darthing contact, and are not separated frem live parts by an intermediate metal part which
is cpnnected to an earthing terminal or earthing contact, such parts are checked for complidnce
with the appropriate requirements specified for class Il construction.

5.11 Ifclass I tools or class Il tools have parts operating at safety extra-low voltage, Juch
paris are checked for compliance with the appropriate requirements specified for class Ill topls.

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

5.13 If, in normal use, a heating element, if any, cannot be operated unless the motqr is
runhing, the element is tested with the motor running. If the heating element can be operated
witRout the (motor running, the element is tested with or without the motor running, whichgver
is the more-unfavourable. Heating elements incorporated in the tool are connected to a sepafate
supply tinless otherwise specified.

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

5.15 |If a torque is to be applied, the method of loading is chosen so as to avoid additional
stresses, such as those caused by side thrust. Additional loads necessary for the correct
operation of the tool are, however, taken into consideration.

If a brake is used for applying a load, it must be applied gradually to assure that the starting
current does not affect the test. Modification of output means for purpose of loading is permitted
for the connection to a brake.
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5.16 Tools intended to be operated at safety extra-low voltage are tested using a supply
transformer intended to be used with the tool.

5.17 Ifa requirement is based upon the mass of the tool, the mass shall be determined without
supply cord, if any, and without tool bits or accessories, but with all equipment and
attachments needed for normal use. Details of the required accessories, equipment and
attachments are given in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.

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

blower/vacuum includes the heaviest configuration in accordance with 8.14.2 a) 101);-with an

Thjvmass of a hand-held garden blower, hand-held garden vacuum or hand-held gar/tien
t
em

ty debris collector, if applicable, and excludes any shoulder harness.

Thel mass of a backpack garden blower, backpack garden vacuum or backpack garden
blower/vacuum includes the heaviest configuration in accordance with 8.14:2.a) 101), with an
empty debris collector, if applicable, and includes the shoulder harness.

5.18 Iflinear and angular dimensions are specified without a tolerance, ISO 2768-1, clas§ “c”
is applicable.

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

Instyuments 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 succesgive
temperature rise readings, taken at 3 min intervals, does not exceed 4 K. For induction mofors,
a measurement time of 1 h is considered sufficient.

For|motors, thermal equilibrium may. \be evaluated by measuring the temperature of the stptor
lamfnations.

5.1$1 The tests are carried-out on the machine as supplied. However, a machine constru¢ted
as & single machine but supplied in a number of units is tested after assembly in accordgnce
with 8.14.2.

5.102 Machines aré tested in each operating configuration as described in 8.14.2.

5.103 Tests\‘specified to be performed at no-load are conducted with the machine fully
assembled:for use in accordance with 8.14.2 a), but not blowing or vacuuming debris and ith
the |garden blower outlet or the garden vacuum inlet unobstructed.

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

Compliance is checked by the test, given in the relevant part of IEC 62841-2, IEC 62841-3 or
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 |[EC 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
solenoid motor. Therefore, a general measurement in accordance with IEC 62233 was regarded as not necessary.

6.2 If the tool is fitted with a laser to indicate a cutting line or the like, the laser class shall
be 2M or lower, according to IEC 60825-1:2007.
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In addition, the tool shall be marked with the symbol(s) as required by IEC 60825-1:2007 for
the relevant laser class.

Compliance is checked by inspection.

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

Depending on the type of light source, the requirements of 6.3.1, 6.3.2 or 6.3.3 apply.
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Compliance is checked by inspection.

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

Toagls emitting light from these sources shall be marked with one of)the following:

— [CAUTION Do not stare at operating lamp”, or
— Bymbol IEC 60417-6041 (2010-08).

The marking may be omitted, if it can be demonstrated that the emitted light presentq no
reagonable risk of harm.

The emitted light is considered to present no reasonable risk or harm, if either
— 1he light emission at a distance of 200 ‘mim along any direction of the tool is below 500 Lux;
Dr

— fhe 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
he methods of IEC 62471;-0r

— fhe tool itself is evaluated by the methods of IEC 62471 and found to be in Risk Group [l or
ower.

Compliance is chegked by measurement and by the methods specified in IEC 62471.

6.3.3 For light'derived by sources other than those mentioned in 6.3.2, the product shalll be
evaluated by)‘the methods of IEC 62471 and the markings shall be guided by 5.4 of
IEC/TR 6247 1-2:2009.

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

7 Classification

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

class Il or class Ill.

Compliance is checked by inspection and by the relevant tests.
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Tools shall have the appropriate degree of protection against harmful ingress of water
according to IEC 60529:2013. If a degree other than IPXO0 is required this shall be specified in

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:

— rated-voltage(s)or rated-votltage range; imvotts—Toots for star=deftaconmectionm—shat| be
Clearly marked with the two rated voltages (for example 230 A/ 400 Y). A tool that comglies
ith this standard for a voltage range, may also be marked with any single voltager smaller
voltage range within that range;

— pymbol for nature of supply, unless the rated frequency(ies) or rated frequency ranae 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 t¢ be
marked on the tool is the total maximum input or current that can’be drawn from extefnal
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 cerresponding to the highest
oading possible;

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

— |P number according to degree of protection againstingress of water other than IPX0. Iff the
first numeral for the IP numbering is omitted, theromitted numeral shall be replaced by|the
etter X, for example IPX5.

— the symbol IEC 60417-5018 (2011-07), for machines incorporating a functional earth gnly.
Class Il tools (machines) incorporating. @ functional earth may alternatively be marked
vith the symbol IEC 60417-6092 (2013%03).

NOTE 101 In the United States of America, theJaddition above is not applicable.

Compliance is checked by inspection.

8.1/11 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:

115230 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 tmwmmmhwwmwa@ww%mgﬁke.

This requirement is also applicable to tools with provision for connection to both single-phase

and multi-phase supplies.

Examples:

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-

pha

se operation and 400 V for three-phase operation.

Compliance is checked by inspection.
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022

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

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

Compliance is checked by inspection.

8.2
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Tools shall be marked with a safety warning in one of the following versions:

‘ﬂWARNING — To reduce the risk of injury, user must read instruction manual”, or
symbol M002 of ISO 7010, or

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

ed, the word “WARNING” shall be in capital letters not less than 2,4 mym high and shall
eparated from either the cautionary statement or the symbol ISO_7000-0434A or ISO 7(
1B (2004-01).

be used for the term “instruction manual”.

jditional symbols are used, they shall be in accerdance with ISO 7010 or be designe
prdance with 1ISO 3864-2 or ISO 3864-3.

tionary statements having the same signal’'word such as “B\NARNING" may be combi

EC 62841-1, markings required by .the relevant part of IEC 62841-2, |IEC 62841-3
62841-4 and then any optional markings.

hines shall be marked with safety information which shall be written in one of the off

uages of the country in which” the machine is to be sold or marked with the approprn
bol:

all machines:

'& WARNING. - Keep bystanders away" or the product safety label specifieg
Figure AA. 15

'& WARNING — Wear eye protection”, a relevant safety sign of ISO 7010 or one of
broduct safety labels specified in Figure AA.2.

or

not
00-

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

d in

hed

one paragraph under one signal word..Fhé order of statements shall be markings requjred

or

cial
iate

the

A ) .

uct

safety label specified in Figure AA.3. This marking may be omitted if the measured emission

sound pressure level at the operator’s ear in accordance with Annex | does not exc
85 db(A).

all machines with a degree of protection of less than IPX4:

"Do not expose to rain"; or

— the product safety label specified in Figure AA.4.

For

mains supplied machines:

"Remove plug from the mains immediately if the cable is damaged or cut"; or

— the product safety label specified in Figure AA.5.

eed
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A combination of ISO safety signs, such as eye and ear protection, is allowed. In addition, a
combination of product safety labels as specified in Figure AA.6 is allowed.

Compliance is checked by inspection and by measurement.

8.3 Tools shall be marked with additional information as follows:

— the business name and address of the manufacturer and, where applicable, his 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
Hesignation of the tool may be achieved by a code that is any combination of Iettkers,
humbers 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 1 An example of such code is “A123-B”.

— fesignation of series or type,
bllowing the technical identification of the product. This may be achieved by a combinatti
bf letters and/or numbers and may be combined with the designation of tool;

on

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 jend
iser, 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 agditional markings are used, they shall not give“rise to misunderstanding.
Compliance is checked by inspection.
8.4 Markings specified in 8.1 to 8.3 shall not be on a detachable part of the tool.

Markings specified in 8.2 and 8.3 &hall be clearly discernible from the outside of the tool.|For
markings other than symbols, this'may be achieved by the use of a fold-over label on pawer
cords of tools with type Y attachment or type Z attachment. Other markings on the tool may
be yisible after removal of a_cover, if necessary.

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

Compliance-is checked by inspection.

8.5« Ifsthe tool can be adjusted to suit different rated voltages, the voltage to which the ftool
is adjusted shatl be ciearly discernibie.

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

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

Compliance is checked by inspection.
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8.6  For units the following shall be used:
N volts
A amperes
AN ampere-hours
Hz .o hertz
WV e watts
KW e kilowatts
F o, farads
BE o microfarads
| litres
Lo IR grams
L (o TP kilograms
Bar .. bars
= pascals
PP hours
1 11 PP minutes
S seconds
L no-load speed
Jminor ..min=t.. revolutions orgeciprocations per minute (rpm)
For|symbols the following shall be used:
— — — [ TR [symbol, IEC 60417-5031 (2002-10)]
direct current
IS rac, e [symboll IEC 60417-5032 (2002-10)]
alternating current
3~ e R three-phase alternating current
BN T three-phase alternating current with neutral
——F—A e rated current of the appropriate fuse-link in amperesg
X O, time-lag miniature fuse-link where X is the symbol
—

the time/current characteristic, as given in IEC 6012

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

[symbol IEC 60417-5172 (2003-02)]

class Il tool

IP symbol

[symbol ISO 7000-0434A or 1ISO 7000-0434B (2004-

01)]
caution

[symbol M002 of ISO 7010]
read the instructions

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

for

NOTE The rated wattage of the lamp may be indicated in association with this symbol.
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....................... [symbol IEC 60417-6041 (2010-08)]
visible radiation, instructional safeguard

2 diameter

Li-lon L lithium-ion battery

NiCd nickel-cadmium battery
NiMH nickel-metal hydride battery

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

the

inctriintinng
HStHaGtoS-

Wheén other units are used, the units and their symbols shall be those of the intérnati

stan

Con

8.7
con

The
con

Con

8.8

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

be 1

Con

8.9
as t

Con

dardized system.

npliance is checked by inspection.

hection diagram, fixed to the tool, unless the terminals are clearly \identified.

hection, the wiring diagram shall show how the windings.are-to be connected.
npliance is checked by inspection.

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

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

emoved when conductors are being connected.
npliance is checked by ‘inspection.

Switches whichymay give rise to a hazard when operated shall be marked or so pla
p indicate cleatlyywhich part of the tool they control.

npliance-is{Checked by inspection.

8.1
be

The “off” position of a multi-stable power switch shall be indicated; the indication S
he<figure O, as given by symbol IEC 60417-5008 (2002-10). A momentary power sw

Terminals for functional earth shall-be indicated by symbol IEC 60417-5018 (2011-07}).

bnal

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

earthing conductor is not considered to be a supply conduetor. For tools for star-delta

ight

ced

hall
tch

which can be locked in the ‘on’ position IS not considered as a multi-stable switch.

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

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

NOT

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

For transportable tools, a power switch actuator or its cover shall not have a colour in a
combination of yellow and red as specified for an emergency stop in accordance with

ISO

13850.
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When a flap/cover is provided and covers only the start button, the colour of the flap/cover shall
not be black, red or yellow.

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

8.11 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
req lirement

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,
input, speed, etc.

The| indication for the different positions of the operating means of,@ control device shal] be
plaged on the device itself, or adjacent to the operating means.

Compliance is checked by inspection.

8.12 Markings required by this document shall be legible and durable. Signs or product saffety
labgls shall be in contrast such as colour, texture{r-relief to their background, such that|the
information or instructions provided by the signs.or product safety labels are clearly legible
whgn viewed with normal vision from a distanee of (500 £ 50) mm. Signs or product saffety
labgls need not be in accordance with the calour requirements of ISO 3864-2. If markings|are
embossed, stamped, etched, engraved or‘moulded, contrasting colours are not required.

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

Aftdr 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 account.
Thus, for example,)marking by means of paint or enamel other than vitreous enamel{ on
confainers that«are'likely to be cleaned frequently is not considered to be durable.

The petroleum spirit to be used for the test shall be a reagent grade hexane with a minimum of
85 ¥ as n-hexane.

NOTE The designation “n-hexane” is the chemical nomenclature for a “normal” or straight chain hydrocarbon. An
example of this petroleum spirit is also known as a certified ACS (American Chemical Society) reagent grade hexane
(CAS #110-54-3).

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

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

— Three labels applied to the tools or a panel of the test surface material are placed in an
oven for a minimum of 24 h with the oven is maintained at a temperature of (120 + 2) °C, or
alternatively for a minimum of 200 h at the temperature that the label is exposed to during
the test of Clause 12.
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— Six additional 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 minimum
45 % for at least 24 h. After this conditioning, immerse three labels in water and the other
three labels in IRM 903 oil at a temperature of 21 °C to 30 °C for 48 h.

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

After these conditionings, it shall not be easy to remove the label by scraping across the 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.

8.1 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 manked
on the link, or in a place that it is clearly visible after the link has failed, when the 160l has been
dismantled to the extent necessary for replacing the link.

Thig requirement does not apply to links which can only be replaced together‘with a part of{ the
tool

Compliance is checked by inspection.

8.14 An instruction manual and safety instructions shallbe provided with the tool jand
packaged in such a way that is noticed by the user when the:.tool is removed from the packagjing.
An e¢xplanation of the symbols required by this standard and used on the tool shall be provided
in ejther the instruction manual or the safety instructions.

Thely 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 additiefial’ requirement applies:

The |words "Original instructions" shall appearson the language version(s) verified by the manufacturer of his
authprised representative. Where no "Originalsinstructions” 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
reprg¢sentative or by the person bringing‘the' tool into the language area in question. The translations shall beaf the
words "Translation of the original instrugtions”, and they shall be accompanied by a copy of the "Original instructigns".

his [authorised repfesentative. Any address shall be sufficient to ensure contact. Country or

shall.include the designation of the tool and series or type as required by 8.3, includling

destription of machine such as “drill”, “planer” etc.

8.141 re—stbiects ety—rstrac TS—are—tne Teta oW afetyWarnigs’ of
Part 1 as given in 8.14.1.1, the specific tool safety warnings of the relevant part of IEC 62841-
2, IEC 62841-3 or IEC 62841-4 and any additional safety warning statements deemed
necessary by the manufacturer. The “General Power Tool Safety Warnings” and the specific
tool safety warnings, if in English, shall be verbatim and in any other official language to be
equivalent. The numbering of the safety instructions, as given below, is not mandatory and may
be omitted or replaced by other sorting means such as bullets. The “General Power Tool Safety
Warnings” may be separate from the instruction manual.

As the term "power tool” or “tool” is not appropriate for lawn and garden machinery, for these
products an appropriate term such as “machine” may be used.

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


https://iecnorm.com/api/?name=1df1510f2b588fc70aec4f79f54a9b80

- 36 - IEC 62841-4-6:2022 EXV © |[EC 2022

Format of all safety warnings must differentiate, by font, highlighting or similar means, the
context 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.

The additional safety instructions as specified in 8.14.1.101 shall be given. This part may be
printed separately from the "General Machine Safety Warnings".

NOTE 101 "General Machine Safety Warnings" are referred to as "General Power Tool Safety Warnings" in
IEC 62841-1:2014.

8.1

.1.1  General power tool safety warnings

ﬂ ARNING Read all safety warnings, instructions, illustrations and specificatipns
projided with this power tool. Failure to follow all instructions listed below~may result in

elegtric shock, fire and/or serious injury.

Save all warnings and instructions for future reference.

Th

batfery-operated (cordless) power tool.

1)

2)

3)

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

ork area safety
a) Keep work area clean and well lit. Cluttered or dark areas invite accidents.

b) Do not operate power tools in explosive atmospheres, such as in the presencg of
flammable liquids, gases or dust. Power. to0ls create sparks which may ignite the flust
or fumes.

c) Keep children and bystanders away’while operating a power tool. Distractions|can
cause you to lose control.
NOTE 101 The warning in item a) aboVe can be optionally omitted.
Electrical safety

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

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

c) Do notyexpose power tools to rain or wet conditions. Water entering a power [tool
will jnerease the risk of electric shock.

d) Do.not abuse the cord. Never use the cord for carrying, pulling or unplugging|the
power tool. Keep cord away from heat, oil, sharp edges or moving parts. Damajged

or entangled cords increase the risk of electric shock

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

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

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

Personal safety

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

c)

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.

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

h)

4) Power tool use and care

)
b)

C)

e Il L il e Jr e L e e
Corrtror or e POwer tOUNTT UuricxXpeulecu sSitudtivrs.

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’calight
in moving parts.

If devices are provided for the connection of dust extraction-and collection
facilities, ensure these are connected and properly used. Use of@ust collection|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 severe
injury within a fraction of a second.

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

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.source and/or remove the battery pack, if
detachable, from the power toolobefore making any adjustments, chanding
accessories, or storing power toals. Such preventive safety measures reduce the|risk
of starting the power tool accidentally.

Store idle power tools out\of the reach 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 the hands of untrained users.

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

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

Usel the power tool, accessories and tool bits etc. in accordance with thlese
instructions, taking into account the working conditions and the work to| be
performed. Use of the power tool for operations different from those intended could
result in a hazardous situation.

h)

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

5) Service

a)

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

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

A) The IEC 62841-1 warnings are followed by the relevant part of IEC 62841-2, IEC 62841-3
or I[EC 62841-4 warnings. The order of the warnings within IEC 62841-1 and the IEC 62841-
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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
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 15t 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
nstructions.

he sections of the safety warnings shall be presented in the related topic of the instruction
anual.

he instruction manual section titles for IEC 62841-1 warnings shall have aformat:

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 warnings
shall have a format:

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

xample:

A Circular Saw Safety Warnings — Cutting Pfocedures

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

C) Any additional warnings deemed necessary by the manufacturer, shall not be inserted within
Any of the IEC 62841-1 or IEC(62841-2, IEC 62841-3 or IEC 62841-4 warnings. They may
be either appended to the section(s) of the IEC 62841-1 or IEC 62841-2, IEC 62841-8 or
EC 62841-4 in accordance-with the topic of the safety warnings or located in any other part
bf the instruction manual.

8.14.1.3 If the safetylinstructions are separate from the instruction manual, then the following
warhings shall be jineluded in the instruction manual. These warnings, if in English, shal| be
verlatim and in any-other official language to be equivalent.

WARNING Read all safety warnings, instructions, illustrations and specificatipns
rovided with this power tool. Failure to follow all instructions listed below may resujt in
lectric shock, fire and/or serious injury.

8.14.1.101 Garden blower, garden vacuum and garden blower/vacuum safety warnings

In the safety warnings below, the term "machine" may be replaced by alternate wording (e.g.
"garden blower", "garden vacuum", "garden blower/vacuum", "leaf blower" or "leaf
collector").

a) Do not use the machine in bad weather conditions, especially when there is a risk of
lightning. This decreases the risk of being struck by lightning.

b) Before use, check the supply cord and any extension cord for signs of damage or
aging. Do not touch the cord before disconnecting the supply. Do not use the machine
if the cord is damaged or worn. A damaged supply cord may result in electric shock, fire
and/or serious injury.
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c)

f)

k)

Check the debris collector frequently for wear or deterioration. A worn or damaged
debris collector may increase the risk of personal injury.

NOTE 101 The warning in item c) above is omitted if the machine only operates as a garden blower.

Wear eye protection and ear protection. Adequate protective equipment will reduce the
risk of personal injury.

NOTE 102 The ear protection portion of the warning in item d) above can be optionally omitted if the measured
emission sound pressure level at the operator’s ear in accordance with Annex | does not exceed 85 dB(A).

While operating the machine, always wear non-slip and protective footwear. Do not

operate the machine when barefoot or wearing open sandals. This reduces the risk of
'nJiury to the feet

Do not wear loose fitting clothing or articles such as scarves, strings, chains;-tjes,
ptc., that could get drawn into the air inlets. Tie back or cover long hair to make qure
t does not get drawn into the air inlets. /f any of these items are drawn into the air injets,
t can increase the risk of personal injury.

Keep bystanders away while operating the machine. Thrown debris .can increase|the
risk of personal injury.

Do not use in vacuum mode without the debris collector in place. Thrown objects |can
ncrease the risk of personal injury.
NOTE 103 The warning in item h) above is omitted if the machine only operates as a garden blower.

Never point the blower nozzle in the direction of people-or pets or in the direction of
windows. Use extra caution when blowing debris near solid objects, such as tre¢es,
putomobiles and walls that can cause debris to,ricochet. Thrown objects can damage
broperty and increase the risk of personal injury.

NOTE 104 The warning initem i) above is omitted for machines that can only be operated as a garden vacgum.
Do not use the machine to pick up or blow’anything that is burning or smoking, such
ps cigarettes, matches or hot ashes. Thése ignition sources may increase the risk of fire.

NOTE 105 The words "pick up or" in item j) above are omitted for machines that can only operate as a gafden
blower. The words "or blow" in item j) above are omitted for machines that can only operate as a gafden
bacuum.

Do not vacuum water or other liquids or immerse any part of the machine in liqpid.
Water entering the machine \may increase the risk of electric shock.

NOTE 106 The warning in item k) above is omitted if the machine only operates as a garden blower.
Do not vacuum stones, gravel, metal or broken glass. The fan wheel can get damaged
and may increase the risk of personal injury.

NOTE 107 The\warning in item |) above is omitted if the machine only operates as a garden blower.

Do not touch the fan while still in motion. Turn off the machine, wait until the fan stpps
and unplug the machine, before removing any part that may give access to the fan.
Thiscreduces the risk of injury from moving parts.

When clearing jammed material or servicing the machine, make sure the power swjtch
s off and the power cord is disconnected. Unexpected actuation of the machine while
clearing jammed material or servicing may increase the risk of personal injury.

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

a)

Instructions 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
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connection has to be altered to operate at a voltage other than that for which it was
connected when shipped from the factory;

lllustrated description of functions;
Limitations on ambient conditions;
Fitting and adjusting of guards required by 19.1;

Information about disassembly and reassembly if applicable for transportation and/or
use.

101) Instructions on how to configure the machine, including any blower tube, vacuum

tube, debris collector and shredding means and |nstruct|on to do this with the
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B)

102) Instructions for the proper operating position of the machine;

Dperating instructions

101) Recommendation for the use of a residual current device with a tripping current pf

106) Adviceito inspect machine for damage if there appears to be excessive vibration

108),” Instructions on how to clear blockages or jammed material in the machine;

ato
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103) Instruction for selection and use of protective equipment for eyes, ears and bréathjing,

as applicable.

Setting and testing;

Tool changing;

Clamping of the workpiece;

Limits on size of workpiece and type of material;

General instructions for use;

Identification of handle(s) and grasping surface(s)tequired by 19.4;

For tools with electronic speed or load regulatefs which do not immediately restart|the
tool after a stalling: a warning that the tool will\restart automatically if stalled;

For transportable tools only: instruction-on lifting and transportation.

30 mA or less;

102) Advice that the machine is intended to be used by the operator at ground level fand

not on ladders or any unstable support;

103) Instructions for the uséj adjustment, release or removal of any shoulder harnes, if

provided;

104) Instructions not fo simultaneously wear multiple belt harnesses or multiple shoujder

harnesses;

105) Instructionsythat when wearing a harness, no other wearable interferes with|the

release @nd removal of the harness;

107) For 'machines that incorporate a functional earth, information that the machine

incorporates an earth connection for functional purposes only;

109) Identification of gripping surfaces of handle(s) required by 19.102.

Maintenance and servicing instructions

User maintenance, such as cleaning, sharpening, lubricating, servicing and/or replacing
of parts;

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

For power tools with type X attachment: instruction that, if the supply cord of this
power tool is damaged, it must be replaced by a specially prepared supply cord
available through the service organization;
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6)

7)

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

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) Advice to keep any ventilation openings clear of debris;

102) Recommendations for cleaning and maintenance before storage.

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

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

— the use of the liquid and the use of attachments to comply with 14.3 in orderto
— 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;

P) 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 theRCD before starting wprk,
unless the RCD is of a self-checking type;

B) For tools for use in combination with an isolating transformer: warning never to use|the
tool without the transformer delivered with the toohoer of the type as specified in these
instructions;

1) 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;

b) Instruction to keep liquid clear of the parts of the tool and away from persons in|the
working area.

NOTE In Europe (EN IEC 62841-4-6), the following additional requirements apply:
Emigsions

) The noise emission, measured,intaccordance with Clause 1.2, as follows:

— A-weighted emission seund pressure level LpA and its uncertainty KpA, where LpA exceeds 70 dB(A).
Where LpA does not'exceed 70 dB(A), this fact shall be indicated;
- the A-weighted.guaranteed sound power levels Ly ,;

P) Recommendation-for the operator to wear hearing protection.

B) The vibration, total value and its uncertainty measured in accordance with Clause 1.3. When the vibration
total valle.does not exceed 2,5 m/sz, this shall be stated. When the vibration total value exceeds 2,5 m/sz,
its value shall be given in the instructions.

1) Thefollowing information:
~ ~ that the declared vibration total value(s) and the declared noise emission value(s) has been measjured

in accordance with a standard test method and may be used for comparing one machine with ano?ﬁer;
— that the declared vibration total value(s) and the declared noise emission value(s) may also be used in
a preliminary assessment of exposure.
5) A warning:
— that the vibration and noise emissions during actual use of the machine can differ from the declared
total value depending on the ways in which the machine 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 machine is switched off and when it is running idle in addition to the trigger time).
8.14.3 If information about the mass or weight of the machine is provided, it shall be the mass

of the machine in its heaviest configuration in accordance with 8.14.2 a) 101), including the
shoulder harness for backpack garden blowers, backpack garden vacuums or backpack
garden blower/vacuums and the empty debris collector, if any, but excluding optional
attachments (e.g. wheels or skids for garden vacuums or nozzles for garden blowers).
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Compliance is checked by inspection.

9

9.1

Protection against access to live parts

022

Tools shall be so constructed and enclosed that there is adequate protection against
accidental contact with live parts. The requirement applies for all positions of the tool, even
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

or

[ An accesstblie partis not considered to be five if:

he part is supplied with safety extra-low voltage

he part is separated from live parts by protective impedance.

In the case of protective impedance, the current between the part and,the supply source ghall

not

Con
med
mej

The
indt

recorded on the voltage/time graph without taking voltage polarity into account.

NOT

9.3

isol
insq
con

This
acc

Tes
eve

exceed 2 mA for d.c., and its peak value shall not exceed 0,7 mA for'a.c., and moreovg

shall not exceed 0,1 uF;

hot exceed 45 nuC.

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

quantity of electricity in the dischargexis measured using a resistor having a nominal 1
ctive resistance of 2 000 Q. The quaitity of electricity is calculated from the sum of all af

E Details of a suitable circuit for medsuring the current are given in Figure C.3.

Lamps located behind a detachable cover are not removed, provided the tool can
hted from the supply by means of a plug or an all-pole disconnection. However, du
rtion or removal of-lamps which are located behind a detachable cover, protection agg
fact with live parts of the lamp cap shall be ensured.

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

{ probe B of IEC 61032:1997 is applied with a force not exceeding 5 N, the tool bein

r.

for voltages having a peak value over 42,4 V up to and inclading 450 V, the capacitance

for voltages having a peak value over 450 V up to and.including 15 kV, the discharge shall

are
are

on-
eas

be
ying
inst

are

g in
ass

ry\possible position except that tools normally used on the floor and having a ni

exceeding 40 kg are not tilted. Through openings, the test probe is applied to any depth that
the probe will permit, and it is rotated or angled before, during, and after insertion to any
position.

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

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

NOTE Lacquer, enamel, ordinary paper, cotton, oxide film on metal parts, beads and sealing compound, except
self-hardening resins, are not considered to give the required protection against contact with live parts.
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9.4 Test probe 13 of IEC 61032:1997 is applied with a force not exceeding 5 N through
openings in class Il tools and class Il constructions, except for those giving access to lamp
caps and live parts in socket-outlets.

The test probe is also applied through openings in earthed metal enclosures having a non-
conductive 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

sepprated from live parts by basic insulation only.

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

Thig requirement applies for all positions of the tool, even after removal of detachable pargs.

Compliance is checked by inspection and by applying the test probe B. of IEC 61032:1997] as
desgribed in 9.3.

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

Compliance is checked by starting the tool 10 times“at no-load in succession at a voltage equal
to 0,85 times the lowest rated voltage or 0,85 times the lower limit of the rated voltage range,
corltrol devices other than speed controls, ifany, being set as in normal use.

Todls shall in addition be started 10 timés in succession at a voltage equal to 1,1 times rgted
voltage.

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

In ajl cases, the tool shall operate and overload protection devices incorporated in the tool ghall
not|activate. Centrifdgal and other automatic starting switches, if any, shall operate relidbly,
anad| without contact chattering.

10.2 Tools-shall not draw excessive input current during starting that could lead to nuisgnce
operation 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 power input shall not exceed the rated input by more than 15 % or 60 W, whichever is
greater.

If the rated current is marked instead of the rated input, the current shall not exceed the rated
current by more than 15 % or 0,3 A, whichever is greater.
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Compliance is checked by measurement, when the machine is operated at rated voltage or the
upper limit of the rated voltage range, and under the load conditions specified in 12.2.1.

12 Heating
12.1 Machines shall not attain excessive temperatures.

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

12.2 For machines with one or more rated voltages: The machine is operated at each rJted
voltage, under the load conditions specified in 12.2.1. The voltage is then a@justed to
0,94 times the rated voltage and 1,06 times the rated voltage.

The temperatures are measured at the most unfavourable of the two voltage settings. |[The
temperatures that are measured by means of thermocouples are taken while the maching is
opefating.

Forlmachines with a rated voltage range: The machine is operated

— Rt the lower limit of the rated voltage range, under the lgad’/conditions specified in 12.2.1.
The voltage is then adjusted to 0,94 times the lower limit\of the rated voltage range;

and

— Bt the upper limit of the rated voltage range, under the load conditions specified in 12.2.1.
The voltage is then adjusted to 1,06 times the upper limit of the rated voltage range.

Thel temperatures are measured at the meSt unfavourable of the two voltage settings. |[The
temperatures that are measured by means- of thermocouples are taken while the maching is
opeyating.

12.2.1 The load conditions for the’ heating test of 12.2 are as follows.
— |The machine is operated-at-no-load continuously until thermal equilibrium is reached.

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

12.3.1 Heating\elements, if any, are operated under the conditions specified in Clause 1|1 of
IEC|60335-1:2010, when the tool is operated at a voltage equal to 1,06 times the rated voltage.

12.3.2 (For tools provided with an automatic cord reel, one third of the total length of the ¢ord
is upreeled. The temperature rise of the cord sheath is determined as near as possible to|the
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For cord storage devices, other than automatic cord reels, which are intended to accommodate
the supply cord partially while the tool is in operation, 50 cm of the cord is unwound. The
temperature rise of the stored part of the cord is determined at the most unfavourable place.

12.4 Temperature rises, other than those of windings, are determined by means of fine-wire
thermocouples so chosen and positioned that they have the minimum effect on the temperature
of the part under test.

The temperature rise of electrical insulation, other than that of windings, is determined on the
surface of insulation, at places where failure could cause a short circuit, contact between live
parts and accessible parts, bridging of insulation, or reduction of creepage distances or
clearances below the values specified in 28.1.
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Temperature rises of windings are determined by the resistance method, unless the windings
are non-uniform, or the method involves severe complications to make the necessary
connections for the resistance measurement. In that case, the measurement is made by
thermocouples.

In determining the temperature rises of handles, knobs, grips and the like, consideration is
given to all parts which are gripped in normal use, and, if of insulating material, to those parts
in contact with hot metal.

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

NOTE 2 The point of separation of the cores of a multicore cord is an example of a place where thermocouple$ are
posifioned.

NOTE 3 Thermocouples having wires with a diameter not exceeding 0,3 mm are considered to) be finejwire
thermocouples.

12.% During the test, protective devices shall not operate and sealing compounhd, 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 2, if the insulation system is
— class 105 75 (65)
— class 120 90 (80)
Windings 2, if the insulation system according to IEC 60085:2007 is
— class 130 95 (8%)
— class 155 115
— | class 180 =0
— | class 200 160
— | class 220 180
— | class 250 210
Pinfs of appliance inlets:
— | for hot conditions 9%
— | for cold conditions 40
Ambient of switches, temperature limiters b:
— | 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 (T) T-25
Coxd 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
Lampholders 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
windings d
— | impregnated or varnished textile, paper or press board 70
— | laminates bonded with:
. melaminé-formaldehyde; phenol-formaldehyde or
phenbol-furfural resins 85 (175)
. urea-formaldehyde resin 65 (150)
— | Printed circuit boards bonded with epoxy resin 120
— —moulding of:
. phenol-formaldehyde with cellulose fillers 85 (175)
. phenol-formaldehyde with mineral fillers 100 (200)
. melamine-formaldehyde 75 (175)
. urea-formaldehyde 65 (150)
—  polyester with glass-fibre reinforcement 110
—  silicone rubber 145
—  polytetrafluoroethylene 265
—  pure mica and tightly sintered ceramic material when such
materials are used as supplementary insulation or reinforced
insulation 400
—  thermoplastic material © -
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Table 1 (2 of 2)

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

without marking of maximum operating temperature:
. small ceramic capacitors for radio and television

interference suppression 50
« capacitors complying with IEC 60384-14 or 14.2 of
IEC 60065:2011 50
. other capacitors 9 20
Paifts in contact with oil having a flash-point of t °C t-50
a8 |To allow for the fact that the average temperature of windings of universal motors, relaysssolenoids, 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 parentheses agply
in both cases. For motors constructed so that the circulation of the air between the inside and the outsidg of
the case is prevented, but not necessarily sufficiently enclosed to be called airtight; the temperature rise limits
may be increased by 5 K.
b T signifies the maximum operating temperature.
The ambient temperature of switches, thermostats and temperaturédimiters 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 complying.with the relevant IEC standards; for others, it may| be
different. While no limit applies to connectors, it is. recognized that these limits for wiring apply to intefqnal
wiring at the point where it is terminated in a connector.
d |The values in parentheses apply, if the materiakis used for handles, knobs, grips and the like, and is in confact
with hot metal.
€ |There is no specific limit for thermoplasti¢\naterial, which has to withstand the tests of 13.1, for which purp¢se
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 thantthose mentioned in the table are used, they are not to be subjected to temperature$ in
excess of their thermal capabilities 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, =t )
R,
whete
At is 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;
t is the ambient temperature at the beginning of the test;
t, is the ambient temperature at the end of the test.
At the beginning of the test, the windings are to be at ambient temperature. It is recommended that the
resistance of windings at the end of the test be determined by taking resistance measurements as soon as
possible after switching off, and then at short intervals so that a curve of resistance against time can be plotted

for ascertaining the resistance at the instant of switching off.
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Table 2 — Maximum outside surface temperature rises

022

onl

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

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

of metal 30
of porcelain or vitreous material 40
of moulded material, rubber or wood 50

/ (e . switches):
=3 7

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

12.¢ The following tests shall be conducted when the temperature rises of the armature an

fielq
tem

Thri
a)

b)

c)
d)

NOTE The use of a growler is one method to detectvinterturn short circuits.

Faults which may occur in insulation, \which did not show an excessive temperature rise du

the

12.¢.

13

13.1
cau

windings exceed the values in Table 1 or when there is doubt with*regards to
perature classification of the insulation system.

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

Windings are kept for 10 days (240 h) in a heating cabin€t, the temperature of whic
80 +2) °C in excess of the temperature rise of the windings determined according to 1
Then the samples shall be gradually cooled to ambient temperature without introdu
thermal shock.

After this treatment, no interturn short circuit shall_ occur.
The samples are then subjected to a humidity.treatment as specified in 14.1.
mmediately after this treatment, they shall withstand the tests of Annex D.

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

Resistance to heat and fire

se the tool toyfail'to comply with this standard:

barts of thermoplastic material provided as an enclosure to comply with Clause 9;
barts.ef‘thermoplastic material supporting current carrying parts;

barts ™ of thermoplastic material providing supplementary insulation or reinfor

H/or
the

h is
0.4,
Cing

ying
s of

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

ced

ihsulation-

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.


https://iecnorm.com/api/?name=1df1510f2b588fc70aec4f79f54a9b80

IEC 62841-4-6:2022 EXV © IEC 2022 —49 -

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

Cov

erings, 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:

(75 + 2) °C, for parts provided as an enclosure to comply with Clause 9 and for p
providing supplementary insulation or reinforced insulation;

arts

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

nternal parts that are more than 13,0 mm from an arcing part su¢ch as a commutg
inenclosed switch contacts, and the like;

bus bar, a connecting strap, a terminal, enamelled wire, and the like;

nternal parts that are 1,0 mm or less from connections ot‘econductors carrying 0,2 A or
during normal operation or from a low power-circuit as.described in Annex H;

he insulation of wires;

fuel to fire;
ceramic materials;

commutators;
small parts, the plastic content of*which 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, ‘tolthe glow-wire test of IEC 60695-2-11:2000, which is carried out at 550

the materija/Nis classified at least HB according to IEC 60695-11-10:2013 provided thaf]
fest sample was no thicker than the relevant part;

the material has a glow wire ignition temperature of at least 575 °C according to IEC 606
P-13:2010 provided that the test sample was no thicker than the relevant part.

H of

tor,

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

eSS

jears, cams, belts, bearings, fans, decorative trims, knobs which would contribute negligible

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

side

the
OC,'
the

95-

Parts for which the above cannot be carried out, such as those made of soft or foamy material,
shall meet the requirements specified in ISO 9772:2012 for category HBF material, the test
sample being no thicker than the relevant part.

14

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
are removed and subjected, if necessary, to the humidity test with the main part.

022

tool

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 conven

ient

value t between 20 °C and 30 °C. In order to achieve the specified conditions within the cabinet,

it is necessary to ensure constant circulation of the air within and, in general, to use a cab
which is thermally insulated.

inet

Before being placed in the humidity cabinet, the sample is brought to a temperature between

tand (t + 4) °C. The tool is considered to be brought to the specified temperature by keepi
at this temperature for at least 4 h before the humidity treatment.

The tool is kept in the cabinet for 48 h.

g it

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

Then the tool shall withstand the test of Annex D in the humidity cabinet)or in the room in w
the [tool was brought to the prescribed temperature after reassembly,of those parts which
been removed.

dition a test of Clause D.2 is applied between accessiblenietal parts and the supply ¢
whigh is wrapped with metal foil where it is located in an inlet bushing, a cord guard or a (
anchorage, any clamping screws being tightened to the torque specified in Table 11. The
voltage is 1 250 V for class I tools and 1 750 V for elass Il tools.

14.2 The enclosure of the tool shall provide the degree of protection against moistur
accprdance with the classification of the tool.

Compliance is checked by the appropriate.treatment specified in 14.2.2, with the tool condit

.1 The machine is not connected to the supply.

in the most unifavourable position.

NO Examples of self-restoring covers include those that are spring loaded or close by gravity.

Air filters are not removed.

hich
may

ord
ord
test

AY%
5.

ons

hen

the
ced

14.2.2 Tools other than IPXO0 are subjected to tests of IEC 60529:2013 as follows:

IPX1 tools are subjected to the test described in 14.2.1;
IPX2 tools are subjected to the test described in 14.2.2;
IPX3 tools are subjected to the test described in 14.2.3a;
IPX4 tools are subjected to the test described in 14.2.4a;
IPX5 tools are subjected to the test described in 14.2.5;
IPX6 tools are subjected to the test described in 14.2.6;
IPX7 tools are subjected to the test described in 14.2.7.

For this last test, the tool is immersed in water containing approximately 1,0 % NaCl.
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Immediately after the appropriate treatment, the machine shall withstand the electric strength
test of Annex D between live parts and accessible parts, the test voltage being 2 500 V. Then
the machine is connected to the supply. It shall not start with the power switch in the "off"
position.

Afterwards, having carefully wiped the external enclosure to remove any surplus water,
inspection shall show that there is no trace of water on insulation which could result in a
reduction of creepage distances between bare conductors of different potential below the
values specified in 28.1. For all instances where creepage distances could be reduced below
the values specified in 28.1, a short circuit is introduced between adjacent conductors. Water
drops on an appliance inlet, plug or other connector are not considered.

Thel machine is then evaluated for

— the risk of fire in accordance with item a) of 18.6.1; and
— the loss of any SCF, unless the machine is rendered into a safe state.

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

Compliance is checked by the following test:

Theg 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, ex¢ept
those fulfilling the test of 21.22.

The tool is prepared with approximately 1,0 % NaCl<solution in the following modes if applicable:
— las described in 8.14.2;

— [he liquid container of the tool is completely filled, and a further quantity, equal to 15 % of
the capacity of the container, or 0,25\, Whichever is the greater, is poured in steadily ¢ver

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

— |a detachable liquid containeris_filled completely and mounted and dismounted 10 time$ on
the tool.

In €lach applicable preparation, the tool is operated at rated voltage in each position consistent
with the relevant part.of. IEC 62841-2, IEC 62841-3 or IEC 62841-4 and the instructions
accprding to 8.14.2 b)for 1 min while monitoring the leakage current as in Clause C.3. Dufing
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 land
accessible parts after being allowed to dry for 24 h at ambient temperature.

14.4 Liquid systems shall not subject the user to an increased risk of electrical shock by
components not capable of withstanding the pressure during operation.

Compliance is checked by the following test.
The residual current device, if any, shall be disabled during the test.

The liquid system is closed and an approximately 1,0 % NaCl solution at a hydrostatic pressure
equal to twice the pressure stated in 8.14.2 d) 1) is applied for 1 h.
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The tool is then placed for 1 min, in all positions consistent with the relevant part of IEC 62841-
2, IEC 62841-3 or IEC 62841-4 and the instructions according to 8.14.2 b) 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 | 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.

14.5 Residual current devices used to provide protection from shock in the case of failure of
the [iquid system shall comply with [EC 61540: 1999 and shall meet the following requirements
a) tp c):

a) [The RCD shall disconnect both mains conductors, but not the earth conductor-if provided,
Wwhen 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 addifjon,
Huring 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
conditions of simulated leakage as in a) above during conditions of locked rotor of the [tool
for 50 cycles. The residual current device shall operate correctly for all cycles.

c) [fhe RCD shall be installed such that it is unlikely to be“removed during use or nofmal
maintenance.

This requirement is considered fulfilled if the residual current device is fixed to the togl 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
pttachment or Type Z attachment _for connection with the supply cord Jand
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
releivant part of IEC 62844-2, IEC 62841-3 or IEC 62841-4 shall be adequately prote¢ted
agajnst rusting.

Compliance is checKed by the following test.

All grease is~temoved from the parts to be tested by immersing them in a suitable degreasing
agent for 10 min.

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

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

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

After the parts have been dried for 10 min in a heating cabinet at a temperature of (100 + 5) °C,
their surfaces shall show no signs of rust when viewed with normal vision from a distance of
(600 + 50) mm.

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

16 Overload protection of transformers and associated circuits

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

Exalmples of short-circuits which are likely to occur are the short-circuiting of bard or
inadequately insulated conductors of safety extra-low voltage circuits which are accessiple,
and| the internal short-circuiting of lamp filaments.

A fdilure of insulation complying with the requirements specified for basic insulation of clgss |
or glass Il construction is not, for the purpose of this requirement, considered as likely to
occpr.

Compliance is checked by applying the most unfavourable shortccircuit or overload which is
likely to occur in normal use, the tool being operated as follows:

or

o

— for tools with rated voltage(s), the tool is operated at @’voltage equal to 1,06 time
D,94 times rated voltage, whichever is the more unfayourable;

— for tools with a rated voltage range, the tool is opérated at a voltage equal to 1,06 tilmes
the upper limit of the rated voltage range or ata'voltage equal to 0,94 times the lower |imit
bf the rated voltage range, whichever is the.more unfavourable.

Thel temperature rise of the insulation of the gonductors of safety extra-low voltage circuits is
dete¢rmined, and shall not exceed the relevant value specified in Table 1 by more than 15 K.

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

NOTE Protection of transformer windings can be, for example, obtained by the inherent impedance of the winging,
or by means of fuses, automatic(switches, thermal cut-outs or similar devices incorporated in the transformdgr, or
similpr devices located inside the tool only accessible with the aid of a tool.

17 |Endurance

17.1 Tools shall be so constructed that there will be no electrical or mechanical failure fhat
might impair compliance with this standard. The insulation shall not be damaged and contacts
and| conneetions shall not work loose as a result of heating, vibrations, etc.

Morneaver, overload protection devices incorporated in the tool shall not activate under noimal

running conditions.

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

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

17.2 Machines are operated at no-load for 15 h 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 15 h at a
supply voltage equal to 0,9 times the lowest rated voltage or 0,9 times the lower limit of the
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rated voltage range. The machine may be operated for a number of periods in order to achieve
the 15 h operating time. For machines that can be operated in various orientations in
accordance with 8.14.2, the test is conducted in any single orientation for the 15 h test duration
or in various orientations for approximately equal portions of the 15 h test duration.

During this test, replacement of the carbon brushes is allowed. If mechanical failure occurs and
does not impair compliance with this document, the part that failed may be replaced.

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

Any rest period(s) shall be excluded from the specified operating time.
Duning these tests, overload protection devices incorporated in the machine shall\not activate.
Thel machine is operated in its most unfavourable configuration in accordance ‘with 8.14.2 ).

17.3 Tools provided with a centrifugal or other automatic starting switch are stafted
10 Q00 times at rated input or rated current, and at a voltage equal to 0,9 times the lowest
rated voltage or 0,9 times the lower limit of the rated voltage range€, the operating cycle being
that specified in 17.2.

18 |Abnormal operation

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

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

18.1.1 During the tests, the toal 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 temperatyre,
compliance with Clause\9 shall be maintained and the tool shall withstand the electric strepgth
testl of Annex D between live parts and accessible parts.

If the tool can/still operate at the conclusion of the test, it shall continue to comply with 19.1| but
witHout repeating the tests of Clause 20.

18.2 Fuses, non-self-resetting-thermal cut-outs, overcurrent protection devices or the like,
incqrporated 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 as in 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.

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.
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18.3 Machines incorporating a series motor are operated without accessories at a voltage
equal to 1,3 times rated voltage for 1 min at no-load.

The test shall be conducted with the impeller and removable shredding means, if any, fitted.

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

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

18. Foots l'nuutl,/u: at:'uy mulltl'phaoc rectiorrotors—are opet atcd, stat tl'ny froft uu:’d,
— [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 while operated @t -rated voltage
or the mean value of the rated voltage range with rated input or rated cufkrent.

At the end of the test period specified, or at the instant of operation of fuses, thermal cut-outs,
mofor protection devices, and the like, the temperature of the windings shall not exceed|the
valdes 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 andcfire shall not be impaired when a class Il {ool
chine) is subjected to overload conditiens.

pliance is checked by the test 0f\18.5.3.
.1 IEC 62841-1:2014, Subclause 18.5.1 is not applicable.
.2 |EC 62841-1:2014,-Subclause 18.5.2 is not applicable.

5.3 This test is\applicable for machines with dirty fan construction and/or a shredding
means, and with. either

This test iscapplicable for machines with dirty fan construction and/or a shredding means,
and| with_either

momentary power switch with a lock-on device; or

— a power switch other than a momentary power switch.
This test is not applicable for machines with any of the following:

— electronically commutated motors; or
— a momentary power switch with no provision for being locked in the "on" position.

The machine is connected to a minimum 12 kVA circuit and is operated under stalled conditions
and under the conditions in 18.2 by locking the impeller and/or the shredding means, as
applicable.

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

Machines are operated starting from cold.
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Machines 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
repeated with the capacitors short-circuited one at a time unless they are of class S2 or S3 of
IEC 60252-1.

Machines are supplied at rated voltage for a period of 30 s.

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

18.5.4 |EC 62841-1:2014, Subclause 18.5.4 is not applicable

18.6 Electronic circuits shall be so designed and applied so that a fault condition will|not
rendler the tool unsafe with regard to electric shock, fire hazard or accessibility to moving p4rts.

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

The tool containing the circuit is to be placed on a soft wood surface lcovered by two layens of
tissyie paper; the sample is to be covered by one layer of untreated 100 % cotton medical gatize.
The tool is operated at rated voltage. A new sample can be used\for each fault listed in 18.6.1.

No [charring or burning of the gauze or tissue paper shall>result. Charring is defined 4s a
blag¢kening of the gauze caused by combustion. Discolouration of the gauze caused by smoke
is agceptable. Charring or igniting of the tissue paper @r gauze from the means that is usep to
credte the short is not regarded as a failure.

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

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

If a|circuit fulfils the requirements‘of a low power circuit as described in Annex H and thefe is
no fisk of electric shock or theMess of a safety critical function as defined in 18.8, then |this
evaluation is not performed.

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

NOTE 1 In_general, encapsulation effectively limits the likelihood of the spread of fire within the encapsulated
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 orlany
component(s) or conductor(s) that interrupt the current may operate during the above tests,
provided at least any of the following is fulfilled:

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

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

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

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

— any loosened conductor does not reduce the creepage distances or clearances between
live parts and accessible conductive parts below the values specified in Clause 28;
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— 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 samples,
providing each test opens the conductor at the same point.

NOTE 2 Examination of the tool and its circuit diagram will reveal the fault conditions which have to be simulated
through circuit analysis, so that testing can be limited to those cases which may be expected to give the most
unfavourable result.

18.6.1 The following fault conditions are considered and, if necessary, applied one at a time,
consequential faults being taken into consideration:

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;

b) pbpen-circuit at the terminal of any component;
c) EBhort-circuit of capacitors, unless they comply with IEC 60384-14;

d) khort-circuit of any two terminals of an electronic component, other tharn’ a monollthic
ntegrated circuit. This fault is not applied between the two circuits of anfeptocoupler;

e) [failure of triacs in the diode mode;

f) [failure of a monolithic integrated circuit or other circuits that cannetibe assessed by the fault
conditions a) to e). In this case the possible hazardous situations’of the tool are assedsed
fo ensure that safety does not rely on the correct functioning of such a component] All
bossible output signals are considered under fault conditions'within the integrated circuljt. If
t can be shown that a particular output signal is unlikely\te occur, then the relevant fadlt is
hot considered.

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

Positive temperature coefficient resistors (PTG:s)rare not short-circuited if they are used within
their manufacturer’s declared specification.

For|simulation of the conditions, the toel'is operated at no-load adjusted to maximum ougput
spekgd.

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

— for mains-operated tools,)the tool no longer draws supply current; or
— PBteady conditions are.established; or

— the test samples'return to within 5 K of the ambient temperature; or
— B test period 0f-3 h has elapsed.

18.6.2 If the safety of the tool depends upon the operation of a miniature fuse-link complying
with IEC.60127 during any of the fault conditions specified in 18.6.1, the test results of 18,6.1
are|acceptable, provided the test is repeated but with the miniature fuse-link replaced by an
ammeter. If the current measured

— does not exceed 2,1 times the rated current of the fuse-link, the circuit is not considered to
be adequately protected and the test is carried out with the fuse-link short-circuited;

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

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

o for the relevant period or for 30 min, whichever is the shorter, for quick acting fuse-links;

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

In case of doubt, the maximum resistance of the fuse-link has to be taken into account when
determining the current.
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NOTE The verification whether the fuse-link acts as a protecting device is based on the fusing characteristics
specified in IEC 60127-3, which also gives the information necessary to calculate the maximum resistance of the
fuse-link.

18.7 Switches or other devices for motor reversal shall withstand the stresses occurring when
the sense of rotation is reversed under running conditions where such a reversal is possible.

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 speed.

The direction of the rotation is then reversed, without the device resting in an intermediate, [off"
posjtion.

This operation sequence is performed 25 times.

Aftdr 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 haveg no
meghanical or electrical failure.

18.8 Electronic circuits providing safety critical functions

18.8.1 General
Ele¢tronic circuits that provide safety critical functions shall be

— reliable
and

— ot susceptible to loss of safety critical function due to exposure to electromagnetic
environmental stresses encountered in anticipated environments.

Compliance is checked by exposing-these electronic circuits to the immunity tests described
in

— [18.8.2 to 18.8.6 for electronic circuits with no internal clock frequency or oscillator
frequency higher than 15)MHz;

— [18.8.2 to 18.8.7 for all other electronic circuits;

whigh shall be passed without a loss of the safety critical function. The tests are carried|out
with the tool supplied at rated voltage or the mean value of the rated voltage range, unless
the |difference between the upper and lower limit of the rated voltage range is greater than
20 % of thelmean value of the range, in which case the test is conducted at both the upperjand
lower limits*of the rated voltage range.

In addition these electronic circuits shall he evaluated lleing the fault conditions of 18.6 1 but

shall not result in a loss of any safety critical function or shall place and maintain the tool into
a safe state while the fault condition is present. If the concept of 18.6.1 is not appropriate due
to the design of the electronic circuit (e.g. in the case of a single channel design), then its
reliability shall be evaluated by the methods of ISO 13849-1. Required performance levels for
applicable safety critical functions are specified by the relevant part of IEC 62841-2,
IEC 62841-3 or IEC 62841-4. Typical safety critical functions are indicated in Table 4.

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

Table 4 — Required performance levels

Type and purpose of SCF Minimum performance level (PL)

Power switch — prevent unwanted switch-on Not an SCF
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Power switch — provide desired switch-off Not an SCF
Starting current limitation as in 10.2 Not an SCF
Prevent exceeding thermal limits as in 18.4 and 18.5.3 a
Function to de-energize dangerous moving parts as in 19.101.1, for a

machines that incorporate a momentary power switch with no provision
for being locked in the "on" position

Function to de-energize dangerous moving parts as in 19.101.1, for c
machines that incorporate a power switch other than a momentary
power switch with no provision for being locked in the "on" position

Prevent self-resetting as required in 23.3 Not an SCF

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

* Rerformance levels are to be specified in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.

If oply MTTF 4 is applied to achieve the required PL, the required minimum MTTFEy" for each PL
levgl shall be as follows:

— PL =a: MTTF4 = 5 years;
— PL =b: MTTF4 = 20 years;
— PL=c: MTTF4 = 50 years.

For|safety critical functions not listed in Table 4 and provided by electronic circuits, thg PL
valyes shall be determined using the methods of ISO 13849-1.

NOT[E 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 ahd'NOTE 3 are not applicable.

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

H.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 eategory 1 in accordance with ISO 13849-1, is based upon their fulfilment of the requirements
of H{11.12.3 of IEG.60730-1:2010.

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

18.8 e tool | 1 o—elec jc—dischargesin—accordance—with C61000-4-
2:2008, test level 4 being applicable for air discharge and test level 3 being applicable for
contact discharge. Ten discharges having a positive polarity and ten discharges having a
negative 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 accordance
with I[EC 61000-4-5:2005, five positive impulses and five negative impulses being applied at the
selected points. Test level 3 is applicable for the line-to-line coupling mode, a generator having
a source impedance of 2 Q2 being used. Test level 4 is applicable for the line-to-earth coupling
mode, a generator having a source impedance of 12 Q being used.
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For tools having surge arresters incorporating spark gaps, the test is repeated at a level that is
95 % of the flashover voltage.

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

18.8.6 The tool is subjected to the Class 3 voltage dips and interruptions in accordance with
IEC 61000-4-11:2004. The values specified in Table 1 and Table 2 of IEC 61000-4-11:2004 are

app

lied at zero crossing of the supply voltage.

18.8.7 The tool is subjected to radiated fields in accordance with IEC 61000-4-3:2010,

leve

NOT
asa

19

19.1

| 3 being applicable. The frequency ranges tested shall be 80 MHz to 1 000 MHz,

E  The dwell time for each frequency is to be sufficient to observe a possible malfunction of the circuit prov
ety critical function.

Mechanical hazards

All power-driven hazardous parts (e.g. gears), other than the<impeller and shredd

means, which are separately covered by 19.101, shall be so positioned or enclosed to pro

ade
as d

Pro
for
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The
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Corn
pro
pro
not
for
acc

19.]
fun

quate protection. The requirements of this subclause apply to all operating configurat
escribed in 8.14.2.

ective enclosures, covers, guards and the like shall*have adequate mechanical stren
heir intended purpose. They shall not be removable* without the aid of a tool.

en used as protection of the working element; an adjustable guard shall have an ez
bssible means of accurate adjustment with the objective of minimizing access to
gerous parts.

use and adjustment of a guard shall not create other dangers, for example by reducin

ards.

npliance is checked by_inspection, by the tests of Clause 20 and by means of the
pe B of IEC 61032:1997 with a force not exceeding 5 N. Prior to the application of the
e any soft materials (elastomers), such as soft grip coverings, shall be removed. It s

dust collection openings with the dust collection devices removed, as they are teste
brdance with:19.3.

P Toofs shall have no ragged or sharp edges, other than those necessary for
tioning of the tool, which could create a hazard for the user.

test
ding
ing

ide
ons

gth

sily
the

0 or

fructing the operator's view, by-transferring heat, or causing other reasonably foreseeable

test
test
hall

be possible to totich dangerous moving parts with this test probe. This test is not applicable

o in

the

Compliance is checked by inspection.

19.3 |IEC 62841-1:2014, Subclause 19.3 is not applicable.

19.4 |EC 62841-1:2014, Subclause 19.4 is not applicable.

19.5 |EC 62841-1:2014, Subclause 19.5 is not applicable.

19.6 |IEC 62841-1:2014, Subclause 19.6 is not applicable.

19.7 |IEC 62841-1:2014, Subclause 19.7 is not applicable.
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19.8 |IEC 62841-1:2014, Subclause 19.8 is not applicable.

19.9 |If, in accordance with 8.14.2, the user is instructed to remove a fixed guard, such as for
maintenance, to convert the tool or to change the accessory, then the fastenings shall remain
attached to the guard or to the machinery. If a fastening need not be completely removed for
removing the guard, it shall be considered as still attached.

Compliance is checked by inspection and manual test.

19.101 Protection against access to the impeller and shredding means

19.101.1 Parts that also function as guards to prevent access to the impeller or the shredding

means, if any, such as the debris collector, vacuum tube or blower tube shall either

— ot be capable of being opened or removed without the aid of a tool; or

— Wwhen opened or removed without the aid of a tool, de-energize the impeller prthe shredding
means, if any, by one of the following methods:

p an electronic circuit; or
p electromechanical means; or

p a combination of an electronic circuit and electromechanical means.

Ele¢tronic circuits which are employed to fulfil the reqdirements of this subclause |are
congidered to be safety critical functions and shall have. asminimum performance level (PL)
in agcordance with Table 4.

Ele¢tromechanical means that are switches/ ¢onforming to IEC 61058-1:2016| or
IEC|61058-2-6:2018 shall comply with 23.1.10 and be classified

— for machines with a momentary power switch with no provision for being locked in the fon
bosition, for 10 000 operating cycles; or

— for machines that incorporate a momentary power switch with a lock-on device or a power
switch other than a momentary-power switch, for 50 000 operating cycles, unless [two
switches are used in series where each one is classified for 10 000 operating cycles.

Ele¢tromechanical means_sthat are not switches conforming to IEC 61058-1:2016| or
IEC|61058-2-6:2018 shall be’direct opening action contact mechanisms.

NOTE 101 An example of'a~direct opening action contact mechanism is a jumper.

Compliance is checked by inspection and for other electromechanical means that are|not
swilches conforming to IEC 61058-1:2016 or IEC 61058-2-6:2018, by making and breaking| the
confact(s) 1000 times at a rate of 2 cycles per minute, under the electrical load conditlons
encpuntered in the machine. There shall be no failure of the electromechanical means dufing
or dfter'the test.

19.101.2 If a switch(es) is used to comply with 19.101.1, it shall not be possible to actuate the
relevant switch(es) with the test finger of test probe B of IEC 61032:1997 when parts, such as
the debris collector, vacuum tube or blower tube that prevent access to the impeller or
shredding means are opened or removed.

If electromechanical means other than switches conforming to IEC 61058-1:2016 or
IEC 61058-2-6:2018 are used to comply with 19.101.1, it shall not be possible to override the
electromechanical means with test probe B of IEC 61032:1997.

Compliance is checked by inspection and by manual tests using the test finger of test probe B
of IEC 61032:1997 with a force not exceeding 5 N.
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19.101.3 The impeller or shredding means, if any, shall not be accessible by means of any
of the arm probes shown in Figure 104 and Figure 105, for any operating configuration in
accordance with 8.14.2 a).

Compliance is checked by inspection, by measurement and, if applicable, by the following test.

Prior to conducting the test, the debris collector and all detachable parts are removed from
the machine, unless they comply with the de-energizing requirements of the impeller or
shredding means in accordance with 19.101.1. If, however, a debris collector

— complies with the de-energizing requirements of the impeller or shredding means in

then the resealable opening(s) of the debris collector is opened prior to conducting the te

The

means, if any, when they are inserted, in turn, into any

up f
to €
pro
Ead

Ead
app
sec
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Wh
any

accordance with 19.107.7, and

ncorporates a resealable opening(s) that does not require the use of tools to allow,empt)
bf the debris collector,

arm probes shown in Figure 104 and Figure 105 shall not contact the impeller or shredg

blower tube; or
yacuum tube; or
Hebris collector tube

o the entire length of each arm probe. The articulations-0f each probe shall be manufactt
nable a rotation of £ 90° about the articulation axis: The movements of the joints of &
pe shall be free enough to allow easy articulatién as the probe is inserted into the open|
h probe shall be applied with a force not exceeding 20 N.

h arm probe shall be twisted and meved in any direction allowed by the joints w
roaching the impeller or shredding means. If necessary, for visibility purposes, one or n
ions of the machine may be cut away to allow the probe to be configured such th
etrates as far as possible towards-the impeller or shredding means. If a section is remo
shall not allow the probe to pénetrate further than it would have done before the rem
e section(s).

bn the test is conducted-with the debris collector in place, it shall not be possible to p
part of the debris.collector into the impeller and shredding means, if any.
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Dimensions in millimetres
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— Young adult arm probe
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Figure
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Dimensions in millimetres

850

550

180

IEC

Key
1 axis of rotation of "elbow" joint
2 axis of rotation of "wrist" joint

3 axes of rotation of "finger" joints

NOTE 101 This figure is not to scale.

Figure 105 — Adult arm probe
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19.102 Handle
19.102.1 General

Garden blowers, garden vacuums and garden blower/vacuums shall have at least one
handle.

If a part containing the motor complies with the dimensions for a handle, it may be considered
to be a handle if identified in accordance with 8.14.2 b) 109).

The gripping length L of any handle required by this document shall be at least 100 mm. This
reqyiremmentis ot appticabte for auxitiary ranmdtesthatare mot Tequired by thisdocumeTt

NOTE 101 Examples of auxiliary handles that are not required by this document are shown in Figure{¥01, Figure
102 gnd Figure 103.

Thel handle shall be designed in such a way that it can be grasped with one hand) The gripping
length of the handle shall be suitably shaped to be grasped securely and hdve a perimetér P
betyveen 63 mm and 170 mm as illustrated in Figure 106 a), Figure 106\b), Figure 106 c) or
Fig:l:re 106 d). The perimeter P is determined by a chain measurement with the power switch,
if any, fully depressed.

If there are finger grips or similar superimposed profiles, the handle gripping length shall|not
be measured along the surface, but only the arc or straight liné distance of the gripping surface,
as gpplicable, shall be taken into account.

The gripping length L shall be measured in accordance'with 19.102.3 to 19.102.6, as applicaple.
Compliance is checked by inspection and by measurement.

19.102.2 Handle that incorporates the power switch

If a handle incorporates the power switch, there shall be a minimum radial clearance of 25 |mm
arolind the power switch with the' power switch actuator not depressed as shown in
Figdre 107.

Compliance is checked by (inspection and by measurement.
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Dimensions in millimetres

Region X

Region Y
Region Y

N
e
k / IEC
Key
A dripping length in region X
B tfansition radius length in region Y
L maximum gripping length
P gerimeter
a) Measurement of gripping length of-a'bail or closed handle
v
v
- X L
L 3 .

IEC

Key

P perimeter of handle (not including the support)
X part of gripping length

Y part of gripping length

Z complete length

b) Measurement of gripping length of a handle supported centrally (i.e. T type)
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Dimensions in millimetres

Region Y

IEC
Key
A dripping length in region X
B tfansition radius length in region Y
L maximum gripping length
P pgerimeter
c) Measurement of gripping length.of an inline handle
Region Y Region X
\ \ ANAN ANAN
IEC
Key

gripping length in region X
transition radius length in region Y
maximum gripping length

T L >

perimeter

d) Measurement of gripping length of a stick-type handle

Figure 106 — Measurement of handle dimensions
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Dimensions in millimetres

19.1

NI -

Figure 107 — Minimum radial clearance around the power switch

02.3 Dimensions of bail or closed handles

On pail or closed handles (U-shaped handles), the gripping length is nelated to the inner length

of th
leng

If a
usin

Compliance is checked by inspection and by/~measurement.

19.1
If th

25 mm around the gripping.lehgth. The gripping length shall be calculated as follows
Figdre 106 b)):

Con

19.

100 mm, but each length B cannot exceed 4Qymm in each region Y of the gripping surfg

102.5 Dimensions of inline handles

e gripping surface. There shall be a minimum radial clearance of25 mm around the grip
th.

bail or closed handle is used, the gripping length L in’Eigure 106 a) shall be meast
g lengths A and B as follows:

he length A is measured within region X where thé radius is at least 100 mm;

bing

red

he length(s) B are measured within region(s) Y where the transition radius is less than

02.4 Dimensions of handles supported centrally (T-type)

e handle is supported centrally’(i.e. T-type), there shall be a minimum radial clearanc

ce.

e of
see

for a handle with a_perimeter P (not including the support) of less than 80 mm, the gripping

ength is the sumof*the two parts of the gripping length X + Y on either side of the supq

ort;

for a handle with a perimeter P (not including the support) of 80 mm or more, the gripping

ength is théteomplete length Z from end to end.

npliance-is checked by inspection and by measurement.

For inline handles, the gripping length is related to the inner length of the gripping surface.

The

re shall be a minimum radial clearance of 25 mm around the gripping length.

If an inline handle is used, the gripping length L in Figure 106 c) shall be measured using the
length A and B as follows:

— the length A is measured within region X where the radius is at least 100 mm;

— the length(s) B are measured within region(s) Y where the transition radius is less than
100 mm, but each length B cannot exceed 10 mm in each region Y of the gripping surface.

Compliance is checked by inspection and by measurement.
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19.102.6 Dimensions of stick-type handles

For stick-type handles, the gripping length is related to the inner length of the gripping surface.

The

re shall be a minimum radial clearance of 25 mm around the gripping length.

If a stick-type handle is used, the gripping length L in Figure 106 d) shall be measured using

the

length A and B as follows:

— the length A is measured within region X where the radius is at least 100 mm;

— the length(s) B are measured within region(s) Y where the transition radius is less than
100 mm, but each length B cannot exceed 10 mm in each region Y of the gripping surface.

Con

20

20.1
with

Con

Imnpediately after the tests, the tool shall withstand the electri¢c strength test as specifie

Ann
acc

Darn

npliance is checked by inspection and by measurement.

Mechanical strength

stand rough handling that may be expected.

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

ex D between live parts and accessible parts, and lveé parts shall not have bec
bssible, as specified in Clause 9.

nage to the finish, small dents and cracks which/do not reduce creepage distance

Tools shall have adequate mechanical strength, and shall be so cohstructed that fhey

0 in
bme

5 Or

clearances below the values specified in 28.1,<0r 'small chips which do not adversely affect

pro

The

If a
whd

20.1
acc

The
in T

ection against shock or moisture are neglected.
mechanical safety of the tool as required by this standard shall not be impaired.

decorative cover is backed by an-inner cover, a fracture of the decorative cover is negle
n the inner cover withstands the test after removal of the decorative cover.

brding to Clause 5 of IEC 60068-2-75:1997.

spring is so adjusted that it causes the hammer to strike with an impact energy as sh
able 5.

Table 5 — Impact energies

bted

P Blows are applied te-the tool by means of the spring-operated impact test apparatus

Dwn

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

The tool is rigidly supported and three blows are applied to each point of the enclosure which
is likely to be weak.

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

20.3 Requirements for machines are given in 20.3.1.
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20.3.1 Hand-held garden blowers and hand-held garden blower/vacuums that are
configured as a hand-held garden blower in accordance with 8.14.2 a) 101) are dropped once
from each of the four orientations shown in Figure 108 on a concrete surface. The machine is
placed and held on the concrete surface for each orientation. The machine is then lifted
vertically by 1 m, while maintaining the machine orientation, before being allowed to drop onto
the concrete surface. For the orientation shown in Figure 108 c), the machine is rotated 90°
from the upright position on the side considered to be the most unfavourable. Secondary
impacts shall be avoided.

Hand-held garden vacuums and hand-held garden blower/vacuums that are configured as
a hand-held garden vacuum in accordance with 8.14.2 a) 101) are dropped once from each
of tire—fourorfentationsshownimFigure—t68onaconcretesurface T he-machine s ptacethand
held on the concrete surface for each orientation. The machine is then lifted vertically bys1 m,
while maintaining the machine orientation, before being allowed to drop onto the’conclete
surfface. For the orientation shown in Figure 109 c), the machine is rotated 90° fromythé upright
posftion on the side considered to be the most unfavourable. Secondary impacts shall be
avofded.

NOTE 1 For the orientation shown in Figure 109 a), it is possible that the debris collegtor, if any, will beqome
compressed prior to lifting the machine.

Bagkpack garden blowers, backpack garden blower/vacuums-’and backpack gargden
vacljuums are dropped once from the orientation shown in Figuré>110 on a concrete surface.
The machine is placed and held on the concrete surface in the ‘arientation shown in Figure 110.
Theg machine is then lifted vertically by 750 mm, while maintaining the machine orientation,
before being allowed to drop onto the concrete surface. Secondary impacts shall be avoidgd.

NOTE 2 A method for avoiding secondary impacts is tethering:

If attachments are provided as specified and,mounted in accordance with 8.14.2, the te$t is
repeated, with each attachment or combination of attachments mounted to a sepafate
maghine sample.

Eagh drop shall be conducted on a separate sample, unless a single sample can be subje¢ted
to multiple drops without failure. If a*sample has been subjected to multiple drops and fails,
then the drop in the orientation that resulted in the failure is repeated using a new sample. If
the lnew sample passes the test-for the drop in that orientation, then the requirements for|the
drop in that orientation arecconsidered to be fulfilled. The test is continued in this manner yntil
all drops in each of the four-orientations are completed.

In gddition, backpack' garden blowers, backpack garden blower/vacuums and backpack
garfen vacuums are placed in the orientation shown in Figure 110 and impacted with a smgoth
steel sphere having a diameter of (60 £ 2) mm and weighing (0,55 * 0,03) kg once on dach
surface that-s. likely to be weak. If a part of the machine can be impacted from above,|the
sphere is_dropped from a rest position to strike the component. Otherwise, the spherg is
suspended by a cord and is allowed to fall from a rest position as a pendulum to strike the grea
of theMnachine to be tested. In either case, the vertical travel of the sphere is (1,3 £ 0,1)

It is not required that the machine still can operate after the test.
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IEC

a) Hand-held garden blower horizontal and in an upright position

— -

1

IEC

b) Hand-held garden blower horizontal and in an inverted position

[ ;_"‘

IEC

c) Hand-held garden blower horizontal and‘rotated 90° from an upright position

IEC

d) Hand-held garden blower in a vertical position

Figure 108 — Hand-held garden blower positions for drop test
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a) Hand-held garden vacuum horizontal and in an upright position

IEC

b) Hand-held garden vacuum horizontal and in an/inverted position

1 1

| i

IEC

c) Hand-held garden vacuum horizontal and rotated 90° from an upright position

IEC

d) Hand-held garden vacuum in a vertical position

Figure 109 — Hand-held garden vacuum positions for drop test
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20.3.2 A transportable tool, placed in its normal operating position, is impacted) wil
smqoth steel sphere having a diameter of (60 +2) mm and weighing (0,55 + 0,03)kg.” If a
of the tool can be impacted from above, the sphere is dropped from a rest positien to strike
ponent. Otherwise, the sphere is suspended by a cord and is allowed té)fall from a fest

con
pos
trav

Ad
pro

Deft
sha

Darn
is in

20.4

Con
bru

ition as a pendulum to strike the area of the tool to be tested. In eitheliecase, the ver
el of the sphere is (1,3 +0,1) m.

uard that becomes disassembled is acceptable, if it can bei{reassembled to fung
berly.

brmation of a guard or other part is acceptable, if the part can be restored to its orig
pe.

hage to the tool or a portion of the drive systemyother than a guard is acceptable, if the
capable of normal operation.

} Accessible caps of brush holders shallhave adequate mechanical strength.

npliance is checked by inspectioncand, in case of doubt, by removing and replacing
bhes 10 times, the torque applied-when tightening the cap being as shown in Table 6.

Table 6 — Test torques

h a

part

the

ical

tion

inal

tool/

the

Blade width of test screwdriver Torque

mm Nm
Up to and.including 2,8 0,4
Ovefi2,8 up to and including 3,0 0,5
Over 3,0 up to and including 4,1 0,6
Over 4,1 up to and including 4,7 0,9
Over 4,7 up to and including 5,3 1,0
Over 5.3 1.25

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

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

20.5 |EC 62841-1:2014, Subclause 20.5 is not applicable.
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20.101 Structural integrity of vacuums

20.101.1 Requirement

022

The machine shall have sufficient structural integrity to withstand the rigours of normal use.

Compliance is checked by the test of 20.101.2.

20.101.2 Structural integrity test

A structural integrity test is carried out on all garden vacuums by vacuuming ceramic prisms
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m shall be (0,4 £ 0,1) g.

E 101 The ceramic prisms are commonly used in mass surface finishing processes.

machine is conditioned for at least 3 h at an ambient temperature of (5 = 2),°C and the
| be completed within 5 min if the machine is removed from the conditioning environmg

e machine is specified to be used with or without a shredding means in accordance
[.2, the test is conducted with the shredding means installed @ad on a separate san
the shredding means not installed.

o0-load.

E 102 It is important to take precautions to protect the opégrator during this test.

pantity of ceramic prisms weighing (20 £ 1)3g- is introduced into the vacuum inlet of
hine at the same time. The machine is then allowed to run for at least 10 s be
bducing a second quantity of ceramic priSths weighing (20 = 1) g, followed by allowing
hine to run for at least 10 s. The cycle is‘repeated so that a total of ten quantities of cerg
ms are introduced into the machine-After the last quantity of ceramic prisms are introdu
machine is run for 30 s.

Ims that caused the japiis’ not counted as part of the total of ten quantities of pri
bduced into the machine-

r the test, no pdrt)of the machine shall have become detached (e.g. fan blades) and
osure surrounding moving parts and the debris collector shall meet the requirement
. Abrasion er chipping of parts is ignored.

ne

test
nt.

ith
ple

machine is inverted such that the vacuum inlet is facing*dp. The machine is then operated

the
fore
the
mic
bed,

jam occurs during the test,"the machine is stopped and the jam is cleared. The quantitly of

U

the
s of
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Dimensions in millimetres

IEC

Figure 111 — Test piece

21 |Construction

21.7

Tools which can be adjusted to suit different voltagesy.or to different speeds, shall bT SO

conptructed that accidental changing of the setting is unlikely to occur, if such a change m

resyl

It 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 devi

is uplikely to occur.

Compliance is checked by manual test.

21.3
agaj

ight

Ices

It shall not be possible tocremove parts which ensure the required degree of protegtion

nst moisture without the'aid of a tool.

Compliance is checked-by manual test.

21.4
con

If handlesy Knobs and the like are used to indicate the position of switches or sinpilar

ponents, it shall not be possible to fix them in a wrong position if this might result

hazprd.

Compfiance is checked by inspection and by manual test.

n a

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

Compliance is checked by inspection and by manual test.

21.6 Wood, cotton, silk, ordinary paper and similar fibrous or hygroscopic material shall not

be u

sed as insulation, unless impregnated.

Insulating material is considered to be impregnated if the interstices between the fibres of the
material are substantially filled with a suitable insulant.
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Compliance is checked by inspection.
21.7 Driving belts shall not be relied upon to provide the required level of insulation.

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

Compliance is checked by inspection.

21.8 Insulating barriers of class Il tools, and parts of class Il tools which serve as

Ay on—o nfo d—insttation—and—w Atg be—o ec—cring

reassembly after user maintenance, shall either:

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

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

Compliance is checked by inspection and by manual test.

This requirement is met if the barrier is so fixed that it can only beyremoved by breaking or
cuttyng.

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

Fixing by means of an adhesive is only allowed if the'mechanical strength of the joint is at Ig¢ast
equijal to that of the barrier.

An adequate internal lining of insulation matérial, or an adequate internal insulating coatin% on
mefal enclosures, is considered to be an“insulating barrier provided that the coating camnot
easfly be removed by scraping.

For|class Il tools, a sleeve on annsulated internal conductor, other than the core of an extefnal
flex[ble cable or cord, is considered to be an adequate insulating barrier, if it can only be
remioved by breaking or cutting; or if it is clamped at both ends.

Ora
pap

inary lacquering on_ the'inside of metal enclosures, varnished cambric, flexible resin-bonded
r, or the like are hot considered to be insulating barriers.

The insutation of the inner conductors of a flexible cable or cord used as wiring within
the fool is considered as basic insulation. No additional insulation is required in areas of clgss |
truction—When these conductors are used in areas of class Il construction, they shall be

g = cord-itself—prc s-sheath-ishe uhrdue-thermal
stress, clamping against accessible metal or other mechanical stress (e.g. pressure or
tension) that could cause damage to the sheath; or

— a sleeve, tubing 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 Clause 12.

21.10 Air intake of motor enclosures shall not enable the ingress of foreign bodies that could
impair safety.

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

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

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

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

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

It is| not 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 adequatg for
preyenting the loosening of the parts.

Wirgs are considered as likely to become free from terminals_or soldered connections, un|ess
they are held in place near to the terminal or termination, independent of the terminal connegtion
or solder.

Shart rigid wires are not regarded as liable to come away from a terminal, if they remaip in
posjtion when the terminal screw is loosened.

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

21.12 Supplementary insulation and\reinforced insulation shall be so designed or prote¢ted
thafl they are not likely to be impaired by deposition of dirt, or by dust resulting from wegr of
paris within the tool, to such an_extent that creepage distances or clearances are reduced
belgw the values specified in':28.1.

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

Elagtomer, natural or synthetic rubber parts used as supplementary insulation anf/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 ocgur.

Insulating material in which heating conductors are embedded serves as basic insulation, jand
shatmotbeused as reinforced-insutation:

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

Elastomer and rubber parts are aged at a temperature of (100 +2) °C for 70 h. After the test,
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 parts may be tested individually or reassembled
in the tool. If a part is tested reassembled in the tool, the test shall only be conducted between
live parts and accessible parts.

NOTE In case of doubt with regard to materials other than rubber, special tests may be made.
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In case of doubt, the following test is carried out to determine, if ceramic material is tightly
sintered.

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

The

The

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

freshly broken surfaces are examined and shall not show any trace of dve visible

ith

nori

21.1
the

If the construction necessitates that insulation be exposed to oil or grease of@imilar substa

as i

mal vision.

3 Tools shall be so constructed that internal wiring, windings, commutators, slip rings
like, and insulation in general, are not exposed to oil, grease or similar substances.

N gears and the like, the oil or grease or substance shall have adequateiinsulating prope

and

ce,
ties

ped

so that compliance with the standard is not impaired, and shall have noeffect on insulatior].
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, whef tightening, two surfaces are clam
together.

Brugh-holders, which retain the brushes in position by means of a locking device, shall b¢ so
desjgned that the locking does not depend-Upon the brush-spring tension, if the loosenin

the

Scr

sur

Con

21.1
due]

Too

locking device might make accessible parts live.

ce of the tool.

npliance is checked by ‘inspection.

5 Tools employing liquid systems shall protect the user against the increased risk of sh
to the presence of liquid under faults of the liquid system.

Is employing liquid systems shall be either:

of class Ill construction; or
pf.class | or class Il construction and be provided with a residual current device

bw-type brush-caps, which are accessible from the outside of the tool, shall be of insulaj:ing
matrial, or be covered with insulating material; they shall not project beyond the surroun

y of

ing

ock

and

comply with 14.3, 14.4 and 14.5; or

of class | or class Il construction and be designed for use in combination with an isola
transformer and comply with 14.3 and 14.4.

Compliance is checked by inspection.

ting

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

Compliance is checked by inspection and by manual test.
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21.17 Tools shall be fitted with a power switch to control the motor. The actuating member 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
env

Con

system shall be designed to ensure sufficient durability to withstand abuse
ironmental conditions to prevent activation of the tool by the switch trigger alone.

npliance is checked by inspection and by the tests of 21.17.1.1 and, for lock-off devices

and

hat

are

21.1
hou

Afte
sys

21.1
hou
defi

7)
2)
3)

The
as
the

NOT

21.1
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self-restoring to the lock-off position, additionally by the tests of 21.17.1.2.

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

r the sample has returned to within 5 K of the ambient temperature, \the switch loch
em shall then comply with the test of 21.17.1.3.

7.1.2 A sample of the switch and its lock-off system assembled into the relevant
sing is operated for the number of cycles in accordance with 23/1.10.2, where one cyc
hed as follows:

the lock-off device is actuated;

fhe switch is actuated;

the lock-off device or the switch is released as{required to restore the switch to the lod
state.

switch actuations shall be conducted at azrate of 10 to 20 per min. Following the operat

tool need not be connected to the supply.

E  The above test can be performed inyconjunction with 23.1.10.2.

7.1.3 A push force as specified in Table 7 is applied to the most unfavourable point of
ch actuating member inm the direction of the switch actuation for a period of 10 s with
r actuation of the lock-off device. The switch shall not actuate during the application of
cified force. The switeh and its lock-off system shall operate as designed after the app
e is terminated.

Table 7 — Switch trigger force

Trigger type Force
N

Single finger trigger

tool/

-off

tool/

e is

ked

ons

$pecified above, the sample shall then<ecomply with the test of 21.17.1.3. During this fest,

the
out
the
lied

100

(trigger length < 30 mm)

Multi finger trigger

(trigger length > 30 mm) =

21.18 Requirements for power switches for all machines are specified in 21.18.1.

21.18.1 The power switch required by 21.17 may be a momentary power switch, with or
without a lock-on device, or a power switch other than momentary power switch.

Compliance is checked by inspection and by manual test.
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21.18.1.1 When a momentary power switch has a separate action to lock it in the
"on“ position, the switch shall unlock automatically with a single actuation motion without
releasing the grasp on the tool. For tools supplied with more than one switch of which any can
be locked on, the lock-on switch(es) shall be within the grasping zone necessary to control the
tool, and any one of these switches shall unlock or make ineffective all remaining lock-on
devices automatically with a single actuation motion without releasing the grasp on the tool.

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

Compliance is checked by inspection and by manual test.

21.7

21.1
acty
as S

Corn

21

recovery following an interruption of the supply shall not give risejto a hazard. The relevant

of |

Con

21.1

stralight-line motion.

Wh¢
pus

Con

21.1
mo

It s
(10

or

the

8.1.2 IEC 62841-1:2014, Subclause 21.18.1.2 is not applicable.

8.2 Fortransportable tools, the power switch required by 21.17 shall be able,to be ed

sily

ated “on” or “off” without any reasonably foreseeable hazard from the operator's position

pecified in the instruction manual in accordance with 8.14.2.

hpliance is checked by inspection.

FC 62841-3 specifies if this subclause applies and gives.specific requirements.

npliance is checked by inspection.

.18.2.1 Unless transportable tools are equipped with a momentary power switch, voltage

part

8.2.2 An “on”’/’off” control shall be capable af.being turned off by the operator with a sipgle

en a flap/cover is provided and covers-the stop button it shall do so in a way such
hing the flap actuates the stop.

npliance is checked by manual\test.

8.2.3 A power switech\shall be located, designed or guarded so that unintenti
ement to the “on” position is unlikely.

hall either not-be’ possible to start the tool when a rigid sphere with a diametef

D + 1) mm is applied to the power switch in any direction with a single linear motion;

power switch shall have two separate and dissimilar actions before the motor is switc

that

bnal

of

hed

on

(e-g—a power switch which has to be pushed in hefore it can be moved laterally to cl

ose

the contacts to start the motor). It shall not be possible to achieve these two actions with a
single grasping or a straight line motion.

Compliance is checked by inspection and by manual test.

21.18.2.4 A push-pull switch shall be turned off by an inward push.

Compliance is checked by inspection.

21.19 Tools shall be so designed that the protection against electric shock is not affected when
screws removed during user maintenance are incorrectly replaced during reassembly.
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Compliance is checked by removing screws required by each user maintenance operation as
specified in 8.14.2 and attempting to install them into the improper screw locations of the same
or larger diameter during reassembly, using the torque from Table 11, after which creepage
distances and clearances between live parts and accessible metal parts shall not have been
reduced below the values specified in 28.1.

21.20 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.

21.21 Tools shall be so designed that there is no risk of electric shock from charged capacitors
whgn touching the pins of the plug. Capacitors, having a rated capacitance less than-er-equal
to 0,1 uF, are not considered to entail a risk of electric shock even if connected to the supply
sidg of the switch. This requirement does not apply to capacitors complying with [the
reqliirements 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.

Thel power switch is then moved to the "off" position and the jtool is disconnected from|the
supply by means of the plug.

Ong second after disconnection, the voltage between the pins of the plug is measured with an
instrument which does not appreciably affect the valtie'to be measured.

The voltage shall not exceed 34 V.

21.22 Non-detachable parts, which provide‘the necessary degree of protection against ele¢tric
shofk, moisture, or contact with movingsparts, shall either require removal with the aid of atool
or be fixed in a reliable manner.

Snap-in devices used for fixing:such parts shall have an obvious locked position. The fixing
properties of snap-in devices\used in parts which are likely to be removed shall not deteriorjate.

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 |test
is carried out,

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

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

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

— push force 50 N;
— pull force
a) if the shape of the part is such that the fingertips cannot easily slip off 50 N;
b) if the projection of the part which is gripped is less than 10 mm in the 30 N.

direction of removal
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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.

If the shape of the part is such that an axial pull is unlikely, no pull force is applied, but the
fingernail shown in Figure 1 is inserted in any aperture or joint with a force of 10 N, and.js, {
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 detajled belo
applied at the same time as the pull or push force:
— | for major dimensions up to and including 50 mm 2
— | for major dimensions over 50 mm 4
Thi$ 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 reduce

50
Par
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21.4
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21.4
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s shall not become detached, and they shall remain in the locked position.

not work loose, if loosening might result in,a hazard.

or lever applying, for 1 min, a 30\N-axial force either pushing or pulling.

npliance is checked by inspection.

25 Current-carrying parts and other parts, the corrosion of which might result in a haz
| be resistant te-corrosion under normal conditions of use.

npliance’iss\checked by verifying that, after the tests of Clause 15, the relevant parts s

$ign of-corrosion. Stainless steel and similar corrosion-resistant alloys and plated steel

sidered to be satisfactory for the purpose of this requirement.

test

v is

Nm;
Nm.

d to

?3 Handles, knobs, grips, levers and the like.shall be fixed in a reliable manner so that fhey

npliance is checked by inspection, by-manual test, and by trying to remove the handle, kgob,

P4 Storage hooks and similaf.devices for flexible cords shall be smooth and well round¢d.

ard,

how
are

NOT

E Examples of causes of corrosion are the incompatibility of materials and effects of heating.

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

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

21.27 Parts separated by protective impedance shall comply with the requirements for double
insulation or reinforced insulation.

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

21.29 For constructions other than those of class |ll, 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
insylating material, or their accessible parts shall be separated from their shafts or fixing$ by
insylation.

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
religbly connected to an earthing terminal or earthing contact or separatedcfrom live parts by
earihed 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 IEC 62841-1:2014, Subclause 21.30 is not applicable.

21.31 For class Il tools, capacitors shall not be connected to accessible metal parts, and their
cas|ngs, if of metal, shall be separated from accessible metal parts by supplementary
insulation.

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‘arnd by the tests specified for supplementary insulatjon.
21.32 Capacitors shall not be ¢cdnnected 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 impedgnce
of which-is unlikely to change significantly during the lifetime of the tool. If any one of|the
components is short-circuited or apen-circuited, the values specified in 9.2 shall nofl be

exceeded.

Resistors complying 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.


https://iecnorm.com/api/?name=1df1510f2b588fc70aec4f79f54a9b80

-84 - IEC 62841-4-6:2022 EXV © IEC 2

21.35 IEC 62841-1:2014, Subclause 21.35 is not applicable.

21.101

022

Class Il tools (machines) and class lll construction used in class Il tools (machines)

that incorporate parts connected to a functional earth shall have at least double insulation
or reinforced insulation between live parts and the parts connected to functional earth. The
requirements specified in Clause 26 and Clause 27 for protective earthing do not apply to
functional earth.

21.102 Hand-held garden blowers, hand-held garden vacuums and hand-held garden
blower/vacuums with a mass of more than 7 kg shall be equipped with a single or double
shoulder harness.

Bag

kpack garden blowers, backpack garden vacuums and backpack _gar

blower/vacuums shall be equipped with a double shoulder harness.
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22.1

shoulder harness provided with the machine shall be adjustable to the size ©f the opera
peration shall be in accordance with 8.14.2 b) 103) and it shall be

Hesigned in a way for easy removal; or

bquipped with a quick release mechanism that ensures that the-machine can be remg
br released quickly from the operator.

lick release mechanism, if provided, shall be positioned €ither at the connection betw|
machine and harness or between the harness and operator. The quick release mechan
| only allow separation by deliberate action of the operator.

quick release mechanism is provided, it shall be,possible to open it while under the we

ts.

E 101 An example of a release point is a buckle that requires squeezing between a thumb and finger b4
sing, e.g. side release buckles.

E 102 Examples of shoulder harnesses.that are designed in a way for easy removal include

b single shoulder harness; or

b double shoulder harness where the left and right shoulder straps are not connected to each other in fro
he operator's body; or

h double shoulder harness with a strap(s) connecting the left and right shoulder straps that can be rele
inder the load of the machine by using one hand and has no more than two release points.

npliance is checked by inspection, by measurement and by functional test using the heay
hine configuration as identified in 8.14.2.

Internal’ wiring

den

tor,

ved

een
sm
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ne machine. It shall require the use of only one*hand and have no more than two relefase

fore

ht of

hsed

iest

Wireways shall be smooth and free from sharp edges.

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

Holes in metal through which insulated wires pass shall be provided with bushings or, unless
required otherwise in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4, shall have
smooth, well-rounded edges. A radius of 1,5 mm is considered to be well rounded.

Wiri

ng shall be effectively prevented from coming into contact with moving parts.

Compliance is checked by inspection.
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22.2 Internal wiring shall be either so rigid and so fixed or insulated that creepage distances
and clearances cannot be reduced below the values specified in 28.1.

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

When sleeving is used as supplementary insulation on internal wiring, it shall be retained in
position by positive means. A sleeve is considered to be fixed by positive means if it can only
be removed by breaking or cutting, or if it is clamped at both ends.

Compliance is checked by inspection and by manual test.

22.3 Conductors identified by the colour combination green or green/yellow shall -nef be
conphected to terminals other than earthing terminals.

Compliance is checked by inspection.

22.4 Aluminium wires shall not be used for internal wiring. Windings, ofYa motor are|not
conpidered as internal wiring.

Connections to aluminium windings shall consider the effects of (passible corrosion between
aluminium and other metals 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 |are
subjected to contact pressure, unless the clamping/means is so designed that there is no|risk
of blad contact due to cold flow of the solder.

Consolidation of a stranded conductor by éad-tin soldering is allowed if spring terminals|are
usef; securing the clamping screws along iS not considered adequate.

Soldlering of the tip of a stranded conductor is allowed.
Compliance is checked by inspection.

22.¢ Different parts ofta tool that can move relative to each other

a) n normal use;

b) Huring adjustment operations,
Dr

c) furing-user maintenance
sha|l'net cause undue stress to electrical connections and internal conductors, including those
providing earthing continuity. Flexible metallic tubes shall not cause damage to the insulation
of the conductors contained within them. Open-coil springs shall not be used to protect the

wiring. If a coiled spring, the turns of which touch one another, is used for this purpose, there
shall be an adequate insulating lining in addition to the insulation of the conductors.

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

NOTE Examples of an adequate insulating lining are flexible cords complying with IEC 60227 or IEC 60245.

Compliance is checked by inspection and by the following test.

If flexing occurs in normal use, the tool is placed in the normal position of use.
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With no power applied, the movable part is moved backwards and forwards, so that the
conductor is flexed through the largest angle allowed by the construction, the rate of flexing
being a minimum of 6 per minute. The number of flexings is

— 10 000, for conductors/connections flexed during normal use;
— 2000, for conductors/connections flexed during adjustments;

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

A flexing is one movement, either backwards or forwards.

Aftgrttretest, thretoot stratt-withrstardthreefectric strengtir test of Anmex D-betweerr five parts
and| accessible parts and live parts shall not have become accessible, as specified in
Clalise 9.

23 [Components

23.1 Components referenced in this standard shall comply with the \safety requiremgnts
specgified in the referenced IEC standards, as far as they reasonably apply.

Bat{eries are not regarded as components, but as part of the took,They shall comply with|the
applicable requirements as specified in Annexes K and L.

If components are marked with their operating characteristies, the conditions under which fhey
are|used in the tool shall be in accordance with these markings, unless a specific exceptiogn is
made.

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

Unlgss otherwise specified, the requirements of Clause 28 of this standard apply between |ive
parts of components and accessible \parts of the tool.

Unless components have beenlpreviously tested and found to comply with the relevant [|[EC
stanpdard for the number of\eycles specified, they are tested in accordance with 23.1.f to
23.1.11.

23.1.1 Capacitors (inyauxiliary windings of motors shall be marked with their rated voltage
and|their rated capacitance.

Compliance-is‘checked by inspection.

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.

23.1.4 Isolating transformers or safety isolating transformers, except incorporated
transformers as defined in IEC 61558-1, shall comply with IEC 61558-2-4 or IEC 61558-2-6,
respectively. Switch mode power supply units and transformers for switch mode power supply
units shall comply with IEC 61558-2-16.
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Compliance is checked by inspection.

Incorporated transformers shall comply with IEC 61558-2-4 or IEC 61558-2-6 except for
marking requirements.

Compliance is checked by the relevant tests of IEC 61558-2-4 or IEC 61558-2-6. These tests
shall be performed in the tool.

23.1.5 Appliance couplers shall either comply with IEC 60320 or the manufacturer shall inform
the user in the instructions for use to connect the tool only by means of the appropriate
conpector specified by the manufacturer

Compliance is checked by inspection.

11°
5.

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

Compliance is checked by evaluating the endurance of a cycling control according to Claus¢ 17
of IEC 60730-1:2010 under the conditions occurring in the tool. Thexnumber of cycles tq be
usep 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.opéeration;
— for a voltage-maintained non self-resetting thermal cut-out, 1 000 cycles of operatiorn;
— 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
usef in accordance with their marking, are:censidered to meet the requirements of this standard

(thg term "marking" includes documentation and declaration as specified in Clause [ of
IEC|60730-1:2010).

Thel tests of Clause 17 of IEC.60730-1:2010 are not carried out on automatic controls which
opeyate 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
madle in Note b) of Table 1 of Clause 12.

23.1.7 Thedesting of components which have to comply with other standards is, in gengral,
carfied out 'separately, according to the relevant standard as follows.

If tHe‘eomponent is marked and used in accordance with its marking, it is tested in accorddnce

'tl— it paoeliin o~ 4 arma-baraf-eamoalac-bainathat raciiirad b, +h ralaviant aftanolo sl
W’ o TITATNITTY, triC TTUTriiver UT odITIDIC oS UTITITY tUrat 1CyYuircu Uy Ure 1o varit starirudiru.

In particular, components not mentioned in Table 1 of Clause 12 are tested as a part of that
tool.

23.1.8 Components that have not been separately tested and found to comply with the
component standards as references in 23.1 or components that are not marked or not used in
accordance with their marking, are tested in accordance with the referenced relevant standard
under the conditions occurring in the tool.

When an IEC standard for a component is not referenced in 23.1, there are no additional tests
specified.
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23.1.9 For capacitors connected in series with a motor winding, the voltage across the
capacitor shall not exceed 1,1 times the rated voltage of the capacitor, when the tool is operated
at a voltage equal to 1,1 times rated voltage and under no-load.

23.1.10 Switches shall be so constructed that there will be no failure that might impair
compliance with this document.

Compliance is checked by the following.

Switches, if separately tested and found to comply with IEC 61058-1:2016 or

ch incorporates a mechanical linkage to an electrical switch, one sample of the mechariical
linkgge and switch combination is tested as in 23.1.10.2 without the specified electricalloald.

Swifches which have not been separately tested and found to comply with IEC 61058-1:2016
or lEC 61058-2-6:2018, or do not meet the requirements of 23.1.10.1, are tested'as in 23.1.10.2
to 23.1.10.3. If a power switch incorporates a mechanical linkage to an elgetrical switch, lone
sanple of the mechanical linkage is tested in combination with the switch\

Trigger caps and elastomeric switch covers are not considered to bé}nechanical linkages.
23.1.10.1 Switches shall be rated and classified as follows,

Power switches shall be rated as follows:

— for a voltage not less than the rated voltage of the)machine;
— for a current not less than the rated current of the machine;
— for AC, if the machine is rated for AC;
— for DC, if the machine is rated for DC.

The electromechanical portion of electronic power switches shall, as a minimum, be classified
for ¢ontinuous duty in accordance with IEC 61058-1:2016 or IEC 61058-2-6:2018.

Power switches shall further be classified with respect to load:

— Bpwitches for motor-operdted tools and motor-operated lawn and garden machinery: for
resistive  and motor load in accordance with [EC 61058-1:2016, 7.2.2 | or
EC 61058-2-6:2018, 7.2.2, if the switch would encounter this load in normal use;

— plternatively,sswitches may be regarded as switches for a declared specific loadq in
hccordance “with IEC 61058-1:2016, 7.2.5 or IEC 61058-2-6:2018, 7.2.5 and may| be
Classified~based upon the load conditions encountered in the machine in normal use.

Rat|ngs(and load classifications for switches other than power switches shall be based on|the
confditions encountered in the machine.

Switches shall further be classified as follows with respect to endurance:

— power switches for lawn and garden machinery: for 10 000 operating cycles;

— power switches which possess series electronics shall also endure 1 000 operating cycles
with the electronics bypassed;

NOTE 1 Switches without any declared endurance with the electronics bypassed have been tested, by default, to
1 000 operating cycles in accordance with IEC 61058-1:2016 or IEC 61058-2-6:2018.

— switches other than power switches, such as speed selector switches, which are likely to
be switched under electrical load: for 1 000 operating cycles. However, this test is not
required, if the requirements of this document are met with the switch short-circuited;

— switches other than power switches that either
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are intended for operation without electrical load, and which can be operated only with
the aid of a tool or are interlocked so that they cannot be operated under electrical load;

or

e provide a motor direction reversing function; or

e are switches for 20 mA load as classified in IEC 61058-1:2016, 7.2.6 or
IEC 61058-2-6:2018, 7.2.6

are not required to possess any particular endurance characteristic.
NOTE 2 Motor reversing endurance is tested in 18.7.
Corq’nlinnr'n is checked hy incppnfinn of the mnrkingc an the switch and hy the documentation
and| certificate provided with the switch.
23.1.10.2 The endurance properties of switches shall be adequate.
Compliance is checked by submitting three samples of the switch to the accélerated clcle
endurance test of IEC 61058-1:2016, 17.5.4 or IEC 61058-2-6:2018, 17.6)4, but with foad

congitions as specified in either 23.1.10.2.1 or 23.1.10.2.2 and with the \number of operdfting

cycles as specified below.
Power switches for lawn and garden machinery are tested for'\10°000 operating cycles.

If B power switch s an electronic switch as (defihed in |EC 61058-1:2016
IEC|61058-2-6:2018 where the circuitry provides a protective function by reducing the cur
during switch operation, then:

— bn three additional samples, the electronic circuitry shall be bypassed and the test reped
for at least 1 000 operating cycles; or

— the protective function shall be consideredto be a safety critical function and comply
the greater of the performance levels for-power switches in 18.8.

Swifches other than power switches;'Such as speed selector switches, which are likely tq
swijched while energized, are tested as described above, but for 1 000 operating cycles
for the load conditions encounteréd’in normal use.

Swifches, other than power switches, intended for operation without electrical load, and w

or
rent

ted

With

be
bnly

hich

can|be operated only with .the aid of a tool or are interlocked so that they cannot be operated

under electrical loady>are not subjected to the tests of IEC 61058-1:2016, 17.5.4
IEC|61058-2-6:2018,-17.5.4.

ReVerse switeches are not subjected to the tests of IEC 61058-1:2016, 17.5.4
IEC|610568-2-6:2018, 17.5.4, as they are tested in 18.7.

Swilchesfor 20 mA load as classified in IEC 61058-1:2016, 7.2.6 or IEC 61058-2-6:2018, 7

or

or

2.6

arelalso_naot Quhjnr*fnd to the tests of [EC 61058-1:2016_17. 54 or [EC 61058-2-6:2018 17

5.4.

After completion of the above tests, the switch shall be able to be turned on and off and comply
with the insulating compliance (TE3) of IEC 61058-1:2016, 17.6.3 or IEC 61058-2-6:2018,

17.6.3 for basic insulation.

23.1.10.2.1 For switches tested with an external load, the load conditions are as follows:

Power switches for motor-operated lawn and garden machinery are regarded as classi

to IEC 61058-1:2016, 7.2.2 or IEC 61058-2-6:2018, 7.2.2. They are tested with 6 times
making current and a power factor 0,6 + 0,05, and with I-M breaking current and a power fa
20,9, the I-M current being the rated current of the machine.

fied
I-M
ctor
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Switches other than power switches, but which would encounter the same load conditions as
power switches in normal use, shall be tested with the corresponding load conditions above.

23.1.10.2.2 For switches tested utilizing the motor encountered in the machine, the switch is
tested at rated voltage for the required number of operating cycles, each cycle composed as
follows:

1) With the machine at rest, the switch is closed without any mechanical load applied to the
machine.

2) The switch is opened with the machine operating under no-load conditions.

The[ operating cycles need not meet the requirements of IEC 61058-1.2076, 17.4.3 or
IEC|61058-2-6:2018, 17.4.5, but shall be conducted as quickly as convenient for the test sefup.

23.1.10.3 The breaking capacity of power switches of motor-operated lawn-and gargden
magc¢hinery shall be adequate.

Compliance is checked by the locked-rotor test (TC9) of IEC 61058-1-1:2016, 17.5.5,
IEC|61058-1-2:2016, 17.5.9, or IEC 61058-2-6:2018, 17.5.5 or 17.5.9, as applicable, with a
curfent of 6 x [-M. Alternatively, the test is performed with the switch incorporated in|the
madghine with the motor locked, each "on" period being not more\than 0,5 s, and each [off"
perfod being not less than 10 s. The test voltage shall be not less\than the rated voltage of the
maghine.

Aftdr this test, the power switch shall have no electrical)or mechanical failure. If the swjitch
opefates properly in the "on" and "off" positions at the énd of the test, it is considered to Rave
no mechanical or electrical failures.

23.1.11 Electronic power switches, without series mechanical contact separation (air gpp),
are |allowed, provided the requirements of 186 and 18.8 are met.

NOTE Electronic power switches are considered to provide a safety critical function.
23.2 Tools shall not be fitted with
— pwitches or automatic controls in flexible cords, however protective devices such as R€Ds

are allowed:;

— fevices, except for earthing conductors, which are intended to cause the protection deyice

n 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/ehecked by inspection.

23.3 |EG'62841-1:2014, Subclause 23.3 is not applicable.

23.4 Plugs and socket-ouilets for extra-low voltage circuits, and those used as terminal
devices for heating elements, shall not be interchangeable with mains plugs and socket-outlets
listed in IEC 60884, IEC/TR 60083 or IEC 60906-1 or with connectors and appliance inlets
complying with the standard sheets of IEC 60320-1.

Compliance is checked by inspection.

23.5 Motors connected to the supply mains, and having basic insulation which is inadequate
for the rated voltage of the tool, shall comply with the requirements of Annex B.

Compliance is checked by the tests of Annex B.
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Supply connection and external flexible cords

24.1 Machines shall be provided with one of the following means of connection to the sup

— a supply cord with a minimum length of 10 m and plug; or

ply:

— an appliance inlet having at least the same degree of protection against moisture as marked

n accordance with 8.1 for the machine; or

— 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 marked in
accordance with 8.1 for the machine.

Plul;s, connectors and inlets shall be suitable for the ratings of the machine.

Compliance is checked by inspection and by measurement.
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cord is measured from where it exits the machine to where it enters the plug or conneq

cluded in the measurement when determining the length of the cord.

E In Canada and the United States of America, the following additional conditions apply.

appliance inlet or the attachment plug on the supply cord shall be copstructed so that, when inserted if
ector of an extension cord, the blades will not be energized until theyare-inaccessible to contact.

bliance is checked by the following test.

receptacle shall be connected to the extension cord of the test‘assembly illustrated in Figure 112 with the
ted in the receptacle as far as possible. The plug shall bé)withdrawn not more than the distance necessal
it the test probe to be inserted between the plug body.and-the extension cord receptacle. The test probe
serted with a force of 18 N (4,1 Ib) or less, until the probé contacts one blade of the plug. While the probe
hct with the blade, the electrical continuity shall be determined by an ohmmeter or similar instrument bet
ontacts of the extension cord receptacle and the testiprobe. The test probe shall not contact any current-car
b of the attachment plug while the plug is conduetively connected to the connector of the extension cord.
hall be repeated for the other blade of the attachment plug.

Dimensions in millim

3 >35,1
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length of a cord guard projecting from the body of the machine or from thé body of the plug
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plug
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Khall
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A W N

GH (grounding open)
extension cord receptacle (three wire grounded)
continuity tester

test probe made of 1,5 mm thick metal

Figure 112 — Test assembly for accessibility of attachment plug blades

24.2 Supply cords shall be assembled to the tool by one of the following methods:

— type X attachment;

— type Y attachment;
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— 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.

A type Z attachment is allowed.

Compliance is checked by inspection and, if necessary, by manual test.

24.3 Plugs shall not be fitted with more than one flexible cord.

Corn

24.

Poly
the

NOT

Sup
with

Atta
NOT

Sup
with

Con

244
Tab

npliance is checked by inspection.

} Supply cords shall be not lighter than:

brdinary rubber sheathed flexible cord (code designation 60245 IEC 58); or
brdinary polyvinyl chloride sheathed flexible cord (code designation 60227 IEC 53).

vinyl chloride insulated flexible cords shall not be used for toots.having external metal p3
temperature rise of which exceeds 75 K during the test of Clause 12.

E 1 Inthe United States of America, the following conditions apply:

bly cords shall be not lighter than type SJIOW, SJTW, or the-equivalent that is weather resistant in accord
the National Electrical Code, ANSI/NFPA 70.

hment plugs and cords shall be equal to or greater that\the rating of the machine.
E 2 In Canada, the following conditions apply:

bly cords shall be not lighter than type SJIOW.,\ SJTW, or the equivalent that is weather resistant in accord
ICSA C22.1-18.

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

rts,

Bnce

hnce

Rated current of the tool Nominal cross-sectional area AWG size *°

A mm?2

Up|to and«including 6 0,75

Over 8 up-to and including 10 1 18

Over—+6-uptoand-inctuding—+2 47

Over 12 up to and including 13 1,5 16

Over 13 up to and including 16

Over 16 up to and including 18 1

Over 18 up to and including 25 29 12

AWG stands for American Wire Gauge as defined in ASTM B 258-02

Compliance is checked by inspection of the markings on the supply cord.
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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

of a bad contact due to cold flow of the solder.

Compliance is checked by inspection

Thel requirement may be met by using spring terminals. Securing the clamping screws alorle is

not

considered adequate.

24.8 For all types of attachment, moulding together the supply cord to the enclosure or part

of iff shall not affect the insulation of the cord.

Compliance is checked by inspection.

pro

Thig shall be achieved by either:

Compliance is checked by inspection.

24.

Compliance is cheCked by inspection and by manual test.

24.? Tools provided with a supply cord shall be constructed{so that the supply corgd is
e

10 Cord inlets and bushings shall:

cted against damage where it enters the tool.

h flexible cord guard; or
b cord inlet; or
A bushing.

be so shaped as to prevent-damage to the supply cord;
be reliably fixed;
hot be removable without the aid of a tool.

24.11 Tools, Other than transportable tools, provided with a supply cord that is flexed while

in o

whdgre it-enters the tool.

Co
a)

peration.shall be constructed so that the supply cord is protected against excessive flexing

L H Ia L N N £all H 4 4 Y ol _f)
TPNarict 15 LCITCTUATU Uy UIC TUNTOWITTY (Tolo a) allu U)j.

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 10 000 flexings, the
sample is turned through 90° about the centre line of the supply cord entry and the final
10 000 flexings are conducted.
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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;

— hrnnl(ngn ofmore than 10 % of the strands of any condictor.

NOTE Conductors include earthing conductors.

24.12 Supply cords of tools, other than transportable tools, that are flexed while i operatt
shall be protected against excessive bending at the inlet opening of the tool.

on

Thel cord guard, if any, shall be fixed in a reliable manner, and shall be 6f’such a design that
they project outside the tool for a distance beyond the inlet opening of\at least five times|the
ovefall 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 theyhorizontal when the supply cord is free from
stress.

A mass equal to 10 Dc? g is then attachedto the free end of the supply cord. Dc is the exteynal
diameter of the supply cord supplied\with the tool in mm.

Imnpediately 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 anchorage
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
par{s of theteol, 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

ars. et v, e eapprec—<ar O1¢ a ot e TO1Mg1tta ity praceca oy jore

24.14 Cord anchorages shall either be so arranged that they are only accessiblefwjth the| aid
of g tool, or be so designed that the cord can only be fitted with the aid of a took:

Compliance is checked by inspection.

24.15 Cord anchorages shall be so designed or located that:

— the cord cannot touch the clamping screws of the cord anchorage, if these screws|are
hccessible, unless they are separated from accessibles métal parts by supplementary
nsulation;

— the cord is not clamped by a metal screw which bears\directly on the cord;
— plands are not used as cord anchorages;

— for class | tools, if an insulation fault on the:cord could make accessible metal parts live,
hey are of insulating material or are provided with an insulating lining complying with|the
requirements for basic insulation. The sheath of the cord is considered adequate for [this
Durpose;

— for class Il tools, they are of insulating material or are insulated from accessible metal pprts
by insulation complying with the.requirements for supplementary insulation. The sheath
bf the cord alone is not considered to fulfil this requirement.

Compliance is checked by inspection.

24.16 For type X attachments, cord anchorages shall be designed or located that:

— feplacement of/the’cord is easily possible;
— |tis clear hew'the relief from strain and the prevention of twisting are to be obtained;

— Bcrews,if\any, which have to be operated when replacing the cord, do not serve to fix jany
bther .component, unless, when omitted or incorrectly mounted, they render the [tool
noperative or clearly incomplete, or unless the parts intended to be fastened by them canpnot
be'femoved without the aid of a tool during the replacement of the cord;

— in the case of labyrinths, these labyrinths cannot be bypassed in such a way that the 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:

— Bs to permit checking, before fitting the cover, if any, that the conductors are corrgctly
connected and positioned;

— fhat covers, if any, can be fitted without risk of damage to the supply conduc¢tors or their
nsulation;

— that the uninsulated end of the conductor, should it become free from)a terminal, canpnot
come into contact with accessible parts, unless the cord is provided with terminations that
Are unlikely to slip free of the conductor.

Compliance is checked by inspection and, for type X attachment, by the following additipnal
test

Forlpillar terminals where the conductors are not separately clamped at a distance of 30 mm or
lesq from the terminal, and for other terminals with screw cfamping, the clamping screws or puts
are [loosened in turn. Without removing the conductof from the conductor space, a force of|2 N
is gpplied to the wire in any direction and adjacent to the terminal, screw or stud. |[The
unifsulated end of the conductor shall not then ¢come into contact with accessible metal plarts
or dny other metal part connected thereto.

For|pillar terminals, where the conductors are separately clamped at a distance of 30 mm or
lesq from the terminal, the tool is considéered 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:

— Dpe so located or enclosed that live parts are not accessible during insertion or removal of

he connector;

— pe so placed that.the connector can be inserted without difficulty;
— pe so placed that, after insertion of the connector, the tool is not supported by the conneftor
Wwhen 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
tesflprobe 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.

NOTE The maximum current carried by the conductor during the test of Clause 12 is not necessarily the rated
current of the tool.
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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.

25

25.
ext

Terminals for external conductors

1 Tools shall be provided with terminals or equally effective devices for the connection of

érnal conductors. The terminals shall only be accessible with the aid of a tool.

Screws and nuts shall not serve to fix any other component, except that they may. also cl
intefnal conductors, if these are so arranged that they are unlikely to be displaced when fi

the

supply conductors.

Compliance is checked by inspection and by manual test.

mp
ing

For|tools with type X attachment, soldered connections may be.tsed for the connectiop of

extq

plaged upon the soldering alone to maintain the conductor jin,position, unless barriers

pro

can

becpme free at the soldered joint.

For| type Y attachment and type Z attachment, soldered, welded, crimped and si
conhections may be used for the connection, of external conductors; moreover, for cla
too|s, the conductor shall be so positioned or fixed that reliance is not placed upon
soldering, crimping, or welding alone to maintain the conductor in position, unless barriers|are

pro

can

becpme free at the soldered or welded"joint, or slip out of the crimped connection.

It is|not to be expected that twe'independent fixings will become loose at the same time.

Cor

held in place near tosthe termination, independently of the solder; but "hooking in" be
soldering is, in general, considered to be a suitable means for maintaining the conductors
power supply cord-other than a tinsel cord in position, provided the hole through which
confductor is passed is not unduly large.

Thel terminals of a component (such as a switch) built into the tool may be used as termi
interded for external conductors.

rnal conductors, provided that the conductor is so positioned-of fixed that reliance is|not

are

ided so that creepage distances and clearances betweén live parts and other metal pgrts
not be reduced to less than 50 % of the values spegified in 28.1, should the conduftor

ilar
s Il
the

ided so that creepage distances and.clearances between live parts and other metal pjarts
hot be reduced to less than 50 %of the values specified in 28.1, should the conduftor

ductors connected by soldering are not considered to be adequately fixed, unless they|are

fore
pf a
the

hals

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.

After the test, the connections shall show no damage which could impair compliance with this
standard.
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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 one
screw in a recess, so that there is no appreciable play, or by other suitable means.

The requirement for fixation of terminals does not preclude the provision of supply terminals on
swilches, or similar device in a recess if, after connection of the supply cord, and-aftel re-
posftioning of the switch or similar device in its recess, it can be verified by inspection that tHese
components and the supply cord are, after reassembly of the tool, in the correct-position.

Covering with sealing compound without other means of locking is not(:cohsidered to be
icient. Self-hardening resins may, however, be used to lock terminals which are not subfject
to torsion in normal use.

25.4 For tools with type X attachment, terminals shall be so designed that they clamp|the
conductor between metal surfaces with sufficient contact pressure, and without damage to|the
conguctor.

Compliance is checked by inspection of the terminals and of the conductors after the [test
of 25.3.

25.% Terminals of the pillar type shall be so‘\constructed and located that the end if a
confductor introduced into the hole is visible, or can pass beyond the threaded hole for a
distance at least equal to half the nominal.diameter of the screw but at least 2,5 mm.

Compliance is checked by inspection.aid by measurement.

25.¢ For type X attachment,.the“terminals shall be clearly recognizable and accessible gfter
opeping the tool. All terminals‘shall be located behind one cover, or one part of the enclosure.

Compliance is checkedthy inspection.

25.T7 Terminal devices of tools with type X attachment shall be so located or shielded fhat
shopld a wire of.a stranded conductor escape when the conductors are fitted, there is no [risk
of gccidentaliconnection between live parts and accessible metal parts and, in the casg¢ of
class Il tools, between live parts and metal parts separated from accessible metal part$ by
qupIementary insulation only.

Compfrarnce s thecked by the fotfowing test.

An 8 mm length of insulation is removed from the end of a flexible conductor having a nominal
cross-sectional area as specified in 24.5.

One wire of the stranded conductor is left free, and the other wires are fully inserted into and
clamped in the terminal.

The free wire is bent, without tearing the insulation back, in every possible direction, but 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
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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

26.1 Accessible parts of class | tools, which may become live in the event of an insulation
fault, shall be permanently and reliably connected to an earthing terminal or termination within
the tool, or to the earthing contact of the tool inlet.

The printed conductors of printed circuit boards shall not be used to provide continuity of the
profective earthing circuit.

Earthing terminals and earthing contacts shall not be electrically connected to thé neutral
terminal.

Clags 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 connectefd to
the learthing terminal or termination, or to the earthing contact, theya@re 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 the bearing surfaces for earthing purposes.

Acdessible parts, which are separated from live parts by double insulation or by reinforced
insulation, are not considered likely to become livelin the event of an insulation fault.

Meftl parts behind a decorative cover which, does not withstand the test of Clause 20 |are
conpidered to be accessible parts.

Compliance is checked by inspection:

26.2 The clamping means of earthing terminals shall be adequately locked against accidental
loogening, and it shall not belpessible 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.

For|specifically prépared cords, terminals complying with IEC 61210 and the specification|s in
Tablle 10 are considered to comply with the requirements of 26.2. The connector materigl of
quigk connect terminals, if steel, shall comply with the requirements of Clause 15.

Table 10 — Quick-connect terminals for earthing conductors

gt I S I i “matoria
mm?2 mm
0,75 t0 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 become taut before the earthing conductor, if the cord slips 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 external;genductors ghall
be $uch that there is no risk of corrosion resulting from contact between thesé parts and|the
copper of the earthing conductor, or any other metal in contact with theselparts.

Parfs which may transmit current in the event of an insulation fault, ©ther than parts of a meetal
frarIe or enclosure, shall be of coated or uncoated metal having adequate resistancg to
corjosion. If such parts are of steel, they shall be providedsat 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 confact
pregsure, shall be adequately protected against rusting.

If the body of the earthing terminal is a part of @ frame or enclosure of aluminium or aluminjium
alloy, precautions shall be taken to avoid thesrisk of corrosion resulting from contact betwgeen
copper and aluminium or its alloys.

Parts of copper alloys containing at least 58 % copper for parts that are worked cold, anf at
leagt 50 % copper for other parts, and parts of stainless steel containing at least 13 % chrome,
are|considered to be sufficiently, resistant to corrosion. Parts subjected to a treatment such as
chrgmate conversion coating are in general not considered to be adequately protected agginst
corijosion, but they may be(used to provide or to transmit contact pressure.

Thel essential areas ofisteel 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 finto
accpunt. In casevof-doubt, the thickness of the coating is measured as described in ISO 2(178
orim 1ISO 1463;

Compliance*is checked by inspection, by measurement, by manual test, and by the test of 15.1.

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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In no case shall the resistance exceed 0,1 Q.

In case of doubt, the test is carried out until steady conditions have been established.

The resistance of the flexible cord is not included in the resistance measurement.

Care is taken that the contact resistance between the tip of the measuring probe and the metal
part under test does not influence the test results.

27

Screws and connections

27.1 Fixings, and electrical connections, the failure of which may impair compliance Wwith

stan
occ

Scr

irring.

bws used for this purpose shall not be of metal which is soft or liable to €reep, such as

or dluminium.

Sud
sha

Scr

Scr

| not be used for any electrical connection or connections proyviding earthing continuity
bws transmitting electrical contact pressure shall screw inte metal.

pws shall not be of insulating material if their replacement by a metal screw could im

supplementary insulation or reinforced insulation:

Scr
whe
am

bws which may be removed when replacing<a’supply cord having a type X attachmen

etal screw could impair basic insulation.

Compliance is checked by inspectioniand by the following test.

Scr

pws and nuts are tested if they are

sed for electrical connections;

ised for connections'providing earthing continuity;
ikely to be tightened

p during user maintenance;

b when heplacing a supply cord having a type X attachment;

TheLsecrews or nuts are fighfnnnrl and loosened. M/ifhnufjnrl(ing'

p during installation/assembly in accordance with the information required in 8.14.2 a).

this

dard, and connections providing earthing continuity shall withstand mechanical\stredses

inc

h screws, when of insulating material, shall have a nominal diameter of at least 3 mm; they

pair

, Or

n undertaking user maintenance, shall ot be of insulating material if their replacemenit by

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
reinserted 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.

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:
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Column | is applicable for metal screws without heads if the screw does not protrude from the
hole when tightened.

Column Il is applicable

— for other metal screws and for nuts;
— for screws of insulating material

e having a hexagonal head with the dimension across flats exceeding the overall thread
diameter, or

e with a cylindrical head and a socket for a key, the socket having a cross-corner
dimension exceeding the overall thread diameter, or

p  with a head having a slot or cross-slots, the length of which exceeds 1,5 times therovérall
thread diameter.

Column 1l is applicable for other screws of insulating material.

Durfng the test, no damage impairing the further use of the fixing or electrical connections dhall
occr.

Table 11 — Torque for testing screws and. nuts

Torque
Nominal diameter of screw Nm
mm
I 1 1l
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 Electrical 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 sufficient
resiliency in the metallic parts to compensate for any possible shrinkage or distortion of|the
insylating material:~€eramic material is not liable to shrink or to distort.

Compliance’ischecked by inspection.

27.3 (Space-threaded (sheet metal) screws shall not be used for the connection of currgnt-
carnying parts, unless they clamp these parts directly in contact with each other, andlare
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.

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.
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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 subject to torsion 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
suffjcient 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 mormal use, shall preyent
disqonnection in normal use.

Compliance is checked by the following test.

Connectors that terminate a wire shall withstand a pull.of 5 N applied through the wire in|the
opplosite direction from the force used to apply thé) eonnector. Neither the connector nor|the
wirg shall become disconnected. In the case where the direction of the application is not in|line
with the exit direction of the wire, then the fofcershall be applied in both directions, one gt a
time.

Connectors investigated to their relevant |IEC standards (IEC 61210, I|EC 60998-P-1,
IEC|60998-2-2, IEC 60999-1:1999, IEC 61984) for retention, are considered to have met|the
reqliirements of 27.5.

27.%.1 Conductors shall bexsecured by more than one means or shall not impair safety in|the
evept of detachment.

Compliance is checKed by inspection and, if applicable, by the following test.

If tHere is onlysene 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 clearanices
canpobe reduced to less than 50 % of the values specified in 28.1. n|C

NOTE Examples of more than one means of securing conductors include connectors that are designed to crimp
both the insulation and the inner conductor of the wire.

28 Creepage distances, clearances and distances through insulation

28.1 Creepage distances and clearances shall not be less than the values in millimetres
shown in Table 12. The values specified in Table 12 do not apply to cross-over points of motor
windings.

The values in Table 12 are equal or larger than the values required by IEC 60664-1, when all
the following:

— an overvoltage category II;
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a pollution degree 3 for other parts;
inhomogeneous electric field;
transient overvoltages originating in the equipment not exceeding 4 000 V

applied.

ection against deposition of dirt may be achieved through the use of

022

a pollution degree 1 for parts protected against deposition of dirt and for lacquered or

bncapsulation with a minimum thickness of 0,5 mm; or

brotective coatings that prevent the combined deposition of fine particles and moisturg
surfaces between conductors. Requirements for these types of protectivel coatings
Hescribed in IEC 60664-3:2016; or

bnclosures that prevent the ingress of dust by means of filters or seals))provided tha
Hust is generated within the enclosure itself.

E 1 An example of encapsulation is potting.

Fesonance voltage occurs between the point where a winding and a capacitor are conne
ther, and metal parts which are separated from live parts-by basic insulation only,

voltage imposed by the resonance, these values being increased by 4 mm in the cas
forced insulation.

npliance is checked by measurement.

machines provided with an appliance inlet’the measurements are made with an approp
nector inserted. For other machines, they are made on the machine as delivered.

machines provided with belts, thesmeasurements are made with the belts in place, and
fces intended for varying the belt tension adjusted to the most unfavourable position w
r 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 towbe tightened in the most unfavourable position.

clearances\between terminals and accessible metal parts are also measured with

o of thesvalue shown in Table 12.

on
are

no

cted
the

page distance and clearance shall not be less than thewalues specified for the valug of

b of

jate

the
thin

lar

the

ws or nuts,unscrewed as far as possible, but the clearances shall then be not less than
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Table 12 — Minimum creepage distances and clearances

Dimensions in millimetres

Other machines

Class II! tools Working voltage Working
(machines) <130V voltage > 130 V and

Distances <280V

Working
voltage > 280 V and
<480V

Creepage | Clear- | Creepage | Clear- | Creepage | Clear-
distance ance distance ance distance ance

Creepage | Clear-
distance ance

Between parts of

different potential 2.

lacquered or
namelled windings or
protected against
eposition of dirt 1,0 1,0 1,0 1,0 2,0 2,0

— if not protected
dgainst deposition of
dirt 2,0°¢ 1,5 2,0° 1,5 3,0° 2,5

i
[z
i
q

2,0 2|0

8,0°¢ 3]0

Betyveen live parts and
othgr metal parts over
basjc insulation:

i{ the live parts are
lacquered or
gnamelled windings 4
dr if protected against
deposition of dirt - - 1,0 1,0 2,0 2,0
— if not protected

dgainst deposition of
dirt - - 24°¢ 15 4,0° 3,0

2,0 2|0

8,0° 3]0

Betyveen live parts and
othgr metal parts over
reiffforced insulation:

if the live parts are

lacquered or

gnamelled windings or

drotected against

deposition of dirt - - 5,0 5,0 6,0 6,0
f

.

q

br other live parts
ot protected against
eposition of dirt - - 5,0 5,0 8,0 8,0

10,0 © 6]0

16,0 © 8|0

Betyveen metal parts
sepprated by
surlplementary
insyilation - - 2,5 2,5 4.0 4.0

8,0° 410

a8 The clearances\specified do not apply to the air gap between the contacts of thermal
Hevices, switches of micro-gap construction, and the like, or to the air gap between
members of\Such devices where the clearance varies with the movement of the contacts.

controls, protective
the current-carrying

These creepage distances are slightly lower than suggested by IEC 60664-1. Creepage distances between
barts\ofjdifferent potential (functional insulation) are only associated to fire hazard, not to electric shock hazprd.
As‘products in the scope of IEC 62841 are products supervised during normal use, lower distances are justified.

are of material group Il or lower.

metal foil in contact with the surface of the insulation.

enamelled windings.

¢ These creepage distances are valid for frequencies up to 30 kHz. For higher frequencies,

> 130 V and = 280 V".

¢ hese creepage distances may be reduced to values in accordance with TEC 60664-T, if the insulation parts

4 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

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

creepage distances

shall be in accordance with IEC 60664-4:2005. Creepage distances and clearances can be reduced in
accordance with IEC 60664-1 if the insulation parts are of material group Il or lower and/or for working
voltages < 400 V, however they shall not be lower than the values required in the column "Working voltage
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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:

— PN Tfor internal wiring and bare conductors and for uninsulated capillary tubeg of
fhermostats and similar devices;

— PBO N for enclosures.

Thel way in which creepage distances and clearances are measured is indicated’in Annek A.

Forlmachines having parts with double insulation where there is no metal between basic
insylation and supplementary insulation, the measurements are made as though a metal foil
werg present between the two insulations.

Means provided for fixing the machine to a support are considered’to be accessible.

Creepage distances and clearances within optocouplers. are not measured if the indiviglual
insylations are adequately sealed, and if air is excluded between individual layers of|the
matferial.

For|parts of different potential, including conductive patterns on printed circuit boards, exg¢ept
for external mains connection, creepage distances and clearances smaller than the minimum
valdes specified

— [n Table 12; or
— for conductive patterns on printed circuit boards as specified below

are|allowed, provided

— the requirements of Clause 18 are met if these creepage distances and clearances|are
Khort-circuited in turn; or

— for electronic circuits, they comply with 18.6 and 18.8.
For|conductivepatterns on printed circuit boards, except at their edges, the minimum creeplage

distances and-clearances in Table 12 between parts of different potential may be reduceaq, as
long as the'peak value of the voltage stress does not exceed:

— [180 Vper mm with a minimum value of 0,2 mm, if protected against the deposition of djrt;

— 100 Y permmmwitta o vatue of 0,5 T, 1f ot protected against the deposition of

dirt.

When the limits mentioned above lead to higher values than those of Table 12, the values of
Table 12 apply.

NOTE 2 The above values are equal to or larger than the values required by IEC 60664-3:2016.
28.2 Depending on the working voltage, the distance through insulation shall be as follows:

— For working voltages up to and including 130 V, the distance through insulation between
metal parts shall not be less than 1,0 mm, if they are separated by supplementary
insulation, and not be less than 1,5 mm, if they are separated by reinforced insulation.
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— For working voltages over 130 V, the distance through insulation between metal parts shall
not be less than 1,0 mm, if they are separated by supplementary insulation, and not be
less than 2,0 mm, if they are separated by reinforced insulation.

— For all working voltages, the distance through reinforced insulation used between
enamelled or lacquered windings and accessible metal shall not be less than 1,0 mm.

The required distance through insulation may be achieved through several thicknesses of solid
insulation layers that may have intervening air between the layers such that the sum of the
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; pnd
Consists:

- for supplementary insulation, of at least two layers, provided that any ong,of the layers
withstands the electric strength test prescribed for supplementary insulation;

- for reinforced insulation, of at least three layers, provided that, when any two of|the
layers are placed in contact, they withstand the electric strengthx<test prescribed| for
reinforced insulation.

The test voltage is applied between the outer surfaces of the layer, or of the two layers), as
applicable.

b) [The supplementary insulation or the reinforced insulation’is inaccessible and meets|the
following condition:

The insulation, after having been conditioned for sever’days (168 h) in an oven maintained
At a temperature equal to 50 K greater than thesmaximum temperature rise determined
Huring the test of Clause 12 withstands an eleCtric strength test as specified in Annex D,
his test being made on the insulation both atithe temperature occurring in the oven, and at
hpproximately room temperature.

Compliance is checked by inspection and by measurement.

Forloptocouplers, the conditioning procedure is carried out at a temperature of 50 K in exdgess
of the maximum temperature rise. fmeasured on the optocoupler during the tests of Clausg 12
and| Clause 18, the optocoupler.being operated under the most onerous conditions which o¢cur
during these tests.
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S1
o _ ot 4
L1 1 2
S
m 2 L3
3
L4
L2
o 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:

q groove may have parallel, converging, or diverging sides;

1,5 mm, and a width at the bottom equal to or greater than 1 mm, is regarded as an air
hcross which no creepage path exists (case 8);

any corner including an angle less than 80° is assumed to be bridged with an insulating
bf 1 mm width (0,25 mm for dirt-free situations), moved into thé most unfavourable pos
case 3);

more, no creepage distance exists across the air gap{case 2);

creepage distances and clearances measured between parts moving relative to each o

fhe total clearance.

I - : | ’ trreatation.

any groove having diverging sides, a minimum width exceeding 0,25 mma dépth exceedling

gap

link
tion

Wwhere the distance over the top of a groove is 1 mm (0;25 mm for dirt-free situations) or

ther

hre measured when these parts are placed in their/most unfavourable stationary positiqns;
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
[

oo, L

IEC 0289/14

Condition: Path under consideration includes a parallel or converging sided groove of any depth with a width less
than 1 mm.
Rule Creepage distance and clearance are measured directly across the groove as shown.
Case 1
>1 mm
IEC” 0290/14
Condition: Path under consideration includes a parallel sided grooveof any depth equal to or more than 14 mm
wide.
Rule Clearance is the "line of sight" distance. Creepagé)path follows the contour of the groove.
Case'2
IEC 0291/14
Condlition: Path under ¢onsideration 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
ciretits" the bottom of the groove by 1 mm link (0,25 mm for dirt-free situations).
Case 3
Clearance smnmmnnm Creepage distance

Figure A.1 — Clearance gap for parallel sided and V-shaped groove
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LS
NSt ]
00000000000"0"0"0"0"0"010"0"0"
pletetelatolatetotetoleteletelate’s
pletelelettoteloletolele’

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

II;J.
Case 4
<1 mm <1 mm
h L | L |
IEC 0293/14

Condition: Path under consideration includes an uncemented jéint with grooves less than 1 mm wide on either|side
(0,25 mm for dirt-free situations).

Rule Creepage distance and clearance is the “lihe.of sight” distance shown.
Case 5
21 mm >1 mm

|| -

| -

| -

| NN l. .l AEEEN

IEC 0294/14

Condlition;_ JPath 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 smmmmmnm Creepage distance

Figure A.2 — Clearance gap for rib and uncemented joint with groove
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>1 mm <1 mm
LI
L
L
L
IEC 0295/14
Con ii.iUlI. Fdi.il ull\jvl L;Ullbiddld;.;ull illbiuddb all LJIIK.,UIIISII;.U\.JI jUiIIi. Wli.il d BIUUVC UIT OIS b;dc iUbb “Idll AI LLLLLL N|de
and the groove on the other side equal to or more than 1 mm wide.
Rule) Clearance and creepage path are as shown.
Case 7
>0,25 mm
D R o St
Patetetaetete et tete
L, R, R S
€ o Rl
€ L e
b
© SR
iy Gy
A RS,
taletets!
Wele%Y
>1«anm
A IEC 0296/14
Condlition: Path under consideration includes a diverging-sided groove equal to or greater than 1,5 mm deep and
greater than 0,25 mm wide at the narrowest part and equal to or greater than 1 mm at the bottom
Rule Clearance is the "line of sight!'distance. Creepage path follows the contour of the groove.
Casg¢ 3 also applies to the internal corners-if they are less than 80°.
Case 8
Clearance smnmmnnm Creepage distance
Figure A.3. —Clearance gap for uncemented joint and diverging-sided groove
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K
e Tatetets

IEC 0297/14

between head of screw and wall of recess too narrow to be taken into account(

Case 9

>1 mm

AEEN

>1 mm

IEC 0298/14

between head of screw and wall of recess wide enough to be taken into account.

Case 10

Clearance

smmnmnmn 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

Scope

B.1
42 .4
rate

All

B.9

B.9

| V, not isolated from the supply mains, and having basic insulation not designed, for
d voltage of the tool.

Protection against access to live parts

2

Mefal parts of the motor are considered to be bare live parts.

B.1

B.1
rise

B.1

2 Heating

P.4 The temperature rise of the body of the motor‘is determined instead of the tempera
of the windings.

matferial, shall not exceed the values showrr in Table 1 for the relevant insulating material.

B.1

B.1

8 Abnormal operation

B.1 The test of 18.3 is,Anot made.

Todls are also subjected\to the test of B.18.201.

B.1

B.201 The teol+s operated at rated voltage with each of the following fault conditions

Figlire B.1):

Short cireuit of the terminals of the motor, including any capacitor incorporated in the m
Circyit;

lauses of this standard apply to these motors, unless otherwise specified in this annex|.

1 This annex applies to motors having a working voltage not exceeding a peak valuge of

the

fure

P.5 The temperature rise of the body.of-the motor, where it is in contact with insulafting

Ssee

Dtor

bpen 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.2

B.2

1 Construction

1.201

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
* (& L *
| |
| C= | C=
| NGB |
| Ne |
| |
| |
Al . -|Q- 3 Al
| |
| Cp== |
| o—— T |
’ ? Y
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

General

For battery-operated tools in accordance with Annex L, this annex only applies when the to

in the configuration where it is directly connected to the mains or to a non-isolated source.

The leakage current, when required by other clauses, shall be measured by the following
under one of the conditions of Clause C.2 or Clause C.3, both with the tool switeh S in
cloged position.

The leakage current test is made with a.c. unless the tool is for d.c. only, in<which case the

isn

Dt made.

Projtective impedance is disconnected from live parts before carrying out the tests.

Itis
be

recommended that the tool be supplied through an isolating transformer; otherwise, it s
nsulated from earth.

The leakage current (weighted touch current) is measured by means of the circuit of Figure
betWeen any pole of the supply and accessible. metal parts and metal foil in contact

acc

bssible surfaces of insulating material, connected together.

NOTE 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.
IEC|160990:1999.

If the leakage current exceeds(the specified limit due to capacitance effects, then metal foil
an grea not exceeding 20 cmyx 10 cm shall be used. If its area is smaller than the surface ur
test) it is moved to make_sure all parts of the surface are tested. The heat dissipation of the

sha

I, however, not beSaffected by the metal foil in areas such as ventilation openings.

Thel leakage cufrent to accessible metal parts and metal foil shall not exceed the folloy
valyes, unless)otherwise specified in the relevant clause of this standard:

C.2

for class | tools 0,75 mA;
for class Il tools 0,25 mA.

022

ol is

test
the

test

hall

C.3
With

3 of

With
der
tool

ing

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 p

For

arallel. The selector switch shown in Figure C.1 may be in any of the positions 1 and 2.

three-phase tools not suitable for single-phase supply:
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a in Figure C.2 in the closed position, b and ¢ in open position.

C.3 Measurement of an operating tool

The tool is operated and the test is made at rated voltage unless otherwise specified in the
relevant clause of this standard, under the conditions defined in Clause C.1 and is measured
within 10 s when tested as follows:

For single-phase tools and for three-phase tools, which are, according to the instructions for
inst:-’-’aﬁc.’" n.u'l-nklc fC'p- S.”.’:g.’c nhaca crinnli/-

ISARASASASERSA-) = S4p a0

S1 of Figure C.1 in the closed position and with the selector switch shown in Figure GAin dach
of the positions 1 and 2, for three-phase tools with the three sections connected inparallel

For|three-phase tools not suitable for single-phase supply:

a, b and c in Figure C.2 in the closed position, repeated with each of the switches a, b, ¢ open
in turn, the other two switches being closed.
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[ ]

A~ W

——
(o]

o o IEQT0301/14
Key
M  circuit of Figure C.3 for the leakage current meter
S power switch of the product under test
1 accessible part
2 inaccessible metal part
3 basic insulation
4 supplementary insulation
5 reinforced insulation
6 double insulation

Higure C.1 — Diagram for leakage current measurement for single-phase connectioh
and three*phase tools suitable for single-phase supply
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o o b W N =z

circuit of Figure C.3 for the leakage current meter

accessible part
inaccessible metal part

basic insulation

supplementary insulation

three-phase supply

double insulation

Figure C.2 — Diagram for leakage current measurement
for three-phase connection

A

Weighted touch current

(perception/reaction)
Rs —Cs U
Testterminals Ry 500
I .
m | T
B
Rs % C1—— Us
1 ' 1
IEC 0303/14
Rs 1500 Q R4 10 000 Q
Rp 500 Q C, 0,022 pF
Cs 0,22 uF

Figure C.3 — Circuit of the leakage current meter
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Protective impedance is disconnected from live parts before carrying out the tests.
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Bagic insulation and supplementary insulation may be tested\Separately or in combinat
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acr¢ss insulation. If this is'the case, electronic devices may be bypassed to enable the tes
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Annex D
(normative)

Electric strength

General

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
is taken that the voltage applied to the reinforced insulation does not overstress
ic insulation, or the supplementary insulation.

bn tested in combination the test voltage shall be as specified for reinforced insulatio

| be tested separately.

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 this\test.

re it is directly connected tolthe mains or to a non-isolated source. Care shall be taken
lpremature failure of electronic devices does not prevent the application of the test vol

fonducted.

Electric strength test

insulationis subjected for 1 min to a voltage of substantially sinusoidal waveform, ha
bquercy of 50 Hz or 60 Hz. The values of the test voltage in accordance with the typ
lation’are shown in Table D.1.

er the basic or supplementary insulation is overstressed‘during the combination test, e
lation is tested separately. Insulation of components that cannot be tested in combination

tools with heating elements incorporated, the.test voltages specified in IEC 60335-1:2

fon,
the

ion.
n. If
ach

010

) its

tools in accordance with Annex_L, the test only applies when the tool is in the configurann

hat

ge
t to

ing
e of

Accessible parts of insulated material are covered with metal foil.

Table D.1 — Test voltages

Insulation Test voltage

\Y
Basic insulation 1250
Supplementary insulation 2 500
Reinforced insulation 3 750
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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 edges$ or the edges
of the insulation.

When testing insulating coatings, the metal foil may be pressed against thesinsulation by means
of g4 sandbag of such a size that the pressure is about 5 kPa (0,5 N/em?). The test may be
limited to places where the insulation is likely to be weak, for example where there are sharp
mefal edges under the insulation.
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Annex E
(informative)

Methods of applying ISO 13849-1 to power tools

NOTE In Europe (EN 62841-1), Annex E is not applicable.

E.1 General

ISO| 13849-1 provides a simplified method for establishing the associated reliability of a salfety
critical control function in consideration of the risk of injury associated with its failure. [The
control function is assigned a Performance Level (PL) which then may be fulfilled with a control
sysfem that satisfies both structural requirements and minimum calculated. failure rates
expfessed in MTTF, (Mean Time To Dangerous Failure).

E.2] Risk assessment

Thel method of risk assessment used in ISO 13849-1 follows the(same general approach gs in
ISO[ 12100, where primary consideration is given to the seyerity of the harm caused by|the
hazprds and the frequency of encountering these hazards. Thérisk associated with that hazard
is then subsequently reduced by consideration of the probability, P, for avoiding the hazard. In
ISO1 12100, this analysis is carried out using the original, unmitigated hazard followed by alllthe
risk|mitigation techniques used to determine the resdlting residual risk of the tool with respect
to tihe hazard (and phase of use) under consideratian.

When assessing a safety critical function (SCF), this process is not so clear: In this case |the
safety critical function may be only one of'many elements in the tool design intended to reduce
the [risk associated with a hazard. Thegoal then is to establish the change in residual [risk
asspciated with the failure of the SCF.and to determine the remaining residual risk and whether
it is| still acceptable. This method, taken from ISO 12100, is not well suited to be used in Jthis
manner and additional considerations must be taken into account to yield meaningful results.
Parf of the issue is due to the\fact that a binary tree is used to generate one of a discfete
nunpber of PLs and this sometimes fails to recognize small differences in risk. While this mgkes
thisimethod easy to use, it introduces some problems in analysis.

E.3] Residual risk' analysis

In recognition/of the hazards associated with power tools in general, IEC 62841 employs a
nunpber of«isk mitigation techniques, built into the requirements of the standard, to reduce|the
risk|to an acceptable level. These techniques are often intended to work together, as a sys
to
par
elements. To assess the effect of the loss of an electronic control function two things 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 restored

while the user is nearby.

In -

analysis. The method used in ISO 13849-1, however, gives priority to the severity of thefha:
(S, F, P) such that, for high severity cases, it would not be possible to assign a seyerity
tham PL = c, because the frequency (F) is analysed second. TC116 concluded thatVin ca
such as these the order of analysis should be reversed (F, S, P) allowing the frequenc
exppsure to have a higher influence over the outcome.

Performance levels have been assigned in this standard reflecting common cases TC116

by this standard, and ISO 13849-1 along with this Annex may be used for guidance in se
the lappropriate performance level.

E.4 Performance Levels

IS0 13849-1 provides methods for achieving the various performance levels. These solut

conpidered. There is a recognition that there may be SCF’s in the future not yet contemplmted

the
ard
ess
ses
y of

has

ing

ons

with diagnostics. Single and dual channel referito the functional redundancy of the control.

Sin¢e the organization of 18.8 and 18.6 in the\standard has dual channel designs evalu
before performance levels of other structures are even considered, most of the interes
ISO| 13849-1 is focused on single channel designs. While ISO 13849-1 permits diagnd

gengrally require certain structures such as dual €hannel, single channel and single chaIneI

ted
t in
stic

monitoring of lower reliability single channel systems as an alternative to unmonitored ligh

reliability single channel, there is the\concern that these diagnostics are unlikely to be not
by @ power tool operator under use conditions. As a result, the standard generally proh
thege solutions as an alternative to higher reliability designs.

As h result, the single channel designs afforded by this method require increasingly hig
MTTF, as the PL increases due to increasing risk.

It may be possible\that a case could exist where a diagnostic reflecting the unavailability
SCEF is presentand recognizable well in advance of the operator being exposed to the increg

ced
bits

her

bf a
sed

risk} It could-be appropriate in this case to consider a structure that provides a diagnostic &s a

medns of achieving the required performance level.
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Annex F
(informative)

Rules for routine tests

General

022

tests specified in_this _annex are intended to reveal, as far as safety is concerned,

ceptable variations in material or manufacture. These production tests do not impalir
perties and the reliability of the tool, and should be made by the manufacturer on each

is specification, according to the experience gained by the manufacturer.

manufacturer may use a test procedure which is better suited to his produc
ngements and may make the tests at an appropriate stage during production providg
be shown that tools which withstand the tests carried out by-the manufacturer provid
t the same degree of safety as tools which withstand the tests-specified in this annex.

Correct operation test

safe operation shall be checked, for example, by €lectrical measurements, by verifying
tional devices, such as switches and manually-operated controls, and by verifying
ction of rotation of motors.

Electric strength test
insulation of the tools shall becghecked by the following test.

bltage of substantially sinéswave form, having a frequency of 50 Hz or 60 Hz and mini
value shown in Table\F.1, is immediately applied, for 3 s, or for 1 s with the vol
pased by 20 %, between live parts and:

accessible metal-parts which may become live in the event of an insulation fault or 4
result of incorrect assembly;

inaccessible-metal parts.

er.completely assembled, or in the production line.

the
ol.

In general, more tests, such as repetition of type tests and sampling tests, have to be mad¢ by
the’[rananufacturer to ensure that every tool conforms with the samples that withstood the t

psts

tion
d it
b at

the
the

um
ge

S a

tests of item a) are made on the assembled tool; the test of item b) is made on the fool,

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.

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.
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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 1 000
Over double insulation or reinforced insulation 2 500 —

F.4

For
volt
and

The
con
the

In n

up to 5 m. In case of supply cords having a length excéeding 5 m it is increased by 0,12 (]

any

Car

meffal parts under test does not influence the'test results.

Earthing continuity test

class | tools, a current of at least 10 A, derived from an a.c. source having a no-|

voltage drop between the earthing contact of the plug or thetexternal end of an e
linuity conductor or of the appliance inlet and the accessiblemetal part is measured,
resistance calculated from the current and this voltage drop.

further length of 5 m.

e shall be taken that the contact resistance*tetween the tip of the measuring probe and

hge not exceeding 12 V, is passed between the earthing terminal or_the earthing conﬁact
, in turn, each of the accessible metal parts which need to be earthed, for safety reason;s.

oad

arth
and

o case shall the resistance exceed 0,3 Q. This value(is'applicable to supply cord lengths

for

the
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Annex G

Void
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Annex H
(normative)

Determination of a low-power circuit

The tool is operated at rated voltage. A variable resistor, adjusted to its maximum resistance,

is c
The
Any
exc
the

The
giveg

Cird
circ

An

Whe|

A an

s the fewest low power points.

its.

bxample of a low-power circuit is shown in Figure H.1.

®

o——— Z1 22 23
Z7

Supply Z

source 6
Zg

o

point closest to the supply at which the maximum power delivered to this resistor does|
ped 15 W at the end of 5 s is called a low power point. The part of the circuit/farther f
supply source than a low power point is considered to be a low-power circuit!

measurements are made from only one pole of the supply source, preferably the one

uit analysis may be used in lieu of testing to determine the highest power dissipatio

IEC 0304/14

h determining the low power points, it is recommended to start with the points close to the supply source.

[‘Bare points closest to the supply source where the maximum power delivered to external load does not ex

mmwmmmfmmmce.
r

esistance is then decreased until the power consumed by the resistor reaches a maximjum.

not
fom

that

h of

Ceed

15 W=

T ’ o
eSSt dairc 1TOwW=pguweTl PuUITiS.

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

NOTE In Europe (EN 62841-1), Annex | is normative.

NOTE 101 In Europe (EN 62841-4-6), Annex | is normative.

1.1 Scope

The requirements of this annex apply, if the declaration of noise or vibration emissiong is
reqliired by national laws or if the manufacturer wishes to declare such emissions)

1.2 Noise test code (grade 2)

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

Nois[ reduction
Noisp reduction at tools is an integral part of the design process and shall"be achieved by particularly applying
measgures at source to control noise, see for example EN ISO 11688-1¢ The success of the applied noise redugtion

meagures is assessed on the basis of the actual noise emission values*in relation to other machines of the §ame
type|with comparable non acoustical technical data.

The major sound sources of tools are: motor, fan, gear.
1.2. General

Noige emission values like the emission sound pressure level L,, and the sound power level
LwA shall be measured according to the-test procedure described in 1.2.2 to |.2.6.

Thel noise emission may be determined by using the measurements from a machine which |has
desjgn and technical specifications replicating the machine concerned.

Thel overall noise can be divided into the pure machine noise and the noise generated from|the
protessed workpiece.«Both are influenced by the method of operation; however for percusgive
tools the noise emission of the workpiece can be dominant. The load conditions for particular
tools are therefore‘specified in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.

NOTE Noiseg€mission values obtained under these measurement conditions will not necessarily be representptive
for the noise ‘preduced under all possible operational conditions of practical use.

1.2.2 Sound power level determination

1.2.2.1 General

The sound power level shall be measured using a hemispherical measurement surface
according to Figure 1.101. The acoustic environment, instrumentation, quantities to be
measured, quantities to be determined, and the measurement procedure are specified in
ISO 3744:2010.

The sound power level shall be given as A-weighted sound power level in dB reference 1 pW.
The A-weighted sound pressure levels at the different measurement positions, from which the
sound power is to be determined, shall be measured directly, and not calculated from frequency
band data. Measurements shall be made outdoors or indoors in an essentially free field.
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NOTE In Europe, the determination of the sound power level in accordance with 1.2.2.4 also provides the basis for
the determination of the A-weighted measured and guaranteed sound power level L, required by the European

Directive 2000/14/EC and its amendments.

IEC

Key

r rpdius of hemisphere

Figure 1.101 — Microphone positions on the hemisphere (see Table 1.101)

1.2.2.2 IEC 62841-1:2014, Subclause 1.2.2.2.is not applicable.
1.2.2.3 IEC 62841-1:2014, Subclause 1,2¢2.3 is not applicable.
1.2.2.4 Lawn and garden machingry

The| test environment outdoors shallbe a flat open space (a slope, if any, not exceeding 5/1p0),
visibly free of sound-reflecting,objects (buildings, trees, poles, sign boards, etc.) within a
circplar area with a radius equal to approximately three times the radius of the hemisphetfical
meagsurement surface used.

For| the determination~of sound power level, ISO 3744:2010 shall be used subject to|the
follgwing modifications:

— the microphione array shall be six microphone positions according to Figure 1.101 fand
Table |.10},

— for outdoor and indoor measurements, the reflecting surface shall be replaced by an artif|cial
surface according to 1.2.2.101 or a natural ground surface according to 1.2.2.102.
Reproducibility of results using natural grass or other organic material is likely to be wdrse
than that required for grade 2 of accuracy. In case of dispute, measurements shall be carried
out in the open air and on the artificial surface according to 1.2.2.101;

— the measurement surface shall be a hemisphere with a radius, r, for which r = 4 m;
— for measurements outdoors, K,, = 0 dB;

— for measurements outdoors, the environmental conditions shall be within the limits specified
by the manufacturers of the measuring equipment. The ambient air temperature shall be in
the range from 5 °C to 30 °C and the wind speed shall be less than 5 m/s. A wind screen
shall be used whenever the wind speed exceeds 1 m/s;

— for measurements indoors, the environment shall be according to ISO 3744:2010 and the
value of K,,, determined without artificial surface and in accordance with 1ISO 3744:2010,

Annex A, shall be <2 dB, in which case K,, shall be disregarded.
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The artificial surface, if used, is placed so that its geometrical centre also coincides with the
origin of the coordinate system of the microphone positions.

The measurement is carried out without an operator.

NOTE It is likely that the results from conducting tests using an operator will not achieve grade 2 accuracy.

The A-weighted sound power level, Ly, in dB, shall be calculated in accordance with
ISO 3744:2010, 8.2.5, as follows:

— S
Lwa = Loa +10lg(s—) dB (1:101)
0

with] L,o determined from

_ 6 o
Loa =101g [%2100’“%,']_;(% — Ko dB
i=1

whegre
L__ is the A-weighted surface sound pressiure level according to 1ISO 3744:2010, 8.2.4,
PR in dB;

Loh; is the A-weighted sound pressure level measured at the ith microphone positipn,
in dB;

Ki is the background noise cotrection in dB, A-weighted;

Ko is the environmental.correction in dB, A-weighted according to the requirements| of
this noise test code K5, = 0 dB;

S is the area of the~measurement surface, in m2;

Sy =1 m2,

For| the hemispherical measurement surface, the area S of the measurement surface¢ is
calqulated asyfollows:

S =21r?

where the radius of the hemisphere, r=4 m

so, from equation (1.101)

Lua =L,p +20 dB

Three consecutive tests shall be carried out and the result of the test Ly 5 shall be the arithmetic
mean, rounded to the nearest decibel, of the three tests.
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Table 1.101 — Co-ordinates of microphone positions

Position X y z
No.
1 +0,6555r +0,6555r 1,5m
2 -0,6555r +0,6555r 1,5m
3 -0,6555r -0,6555r 1,5 m
4 +0,655 5 r -0,6555r 1,5 m
5 -0,27 r +0,65 r 0,71r
6 +0,27 r -0,65r 0,71r

artificial surface shall have absorption coefficients as given in Table |.102, measure
prdance with ISO 354:2003.

Table 1.102 — Absorption coefficients

Frequencies Absorption coefficients Tolerance

Hz
125 0,1 +0,1
250 0,3 +0,1
500 0,5 +0,1

1000 0,7 +0,1

2 000 0,8 +0,1

4 000 0,9 +0,1

m x 3,6 m placed at the centre of the test environment. The construction of the suppon
cture shall be such that-the requirements for the acoustic properties are also met with
brptive material in place=~The structure shall support the tester to avoid compression of
brbing material. Eor. garden blowers, care shall be taken to avoid influencing
surement resultdue to turbulence and flow noise generated by the top surface of
cture intended(to support the tester.

E 101 SeevAnnex BB for an example of a material and construction which can be expected to fulfil t
rements,

p.102_ Requirements for a natural ground surface

d in

artificial surface shall be placed on a hard, reflecting surface and have a size of at I¢ast

ting
the
the
the
the

hese

TheTest environment, within a circular area with a radius equal to approximately the radius of
the hemispherical measurement surface used, shall be covered with high-quality natural grass.
Before the measurements are taken, the grass shall be cut with a lawnmower to a height of cut
as near as possible to 30 mm. The surface shall be clean of grass clippings and debris and
shall be visibly free of moisture, frost, or snow.
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1.2.3 Emission sound pressure level determination

1.2.3.1 IEC 62841-1:2014, Subclause 1.2.3.1 is not applicable.
1.2.3.2 IEC 62841-1:2014, Subclause 1.2.3.2 is not applicable.
1.2.3.3 Lawn and garden machinery

022

The A-weighted emission sound pressure level at the operating position, LpA, shall be
determined according to ISO 11201:2010, grade 2, subject to the following modifications:

The
at t
mic
with

For
vac
exc
bac

Tes|
wei
mes

1.2.4

b/100), visibly free of sound-reflecting objects (building, trees, poles, sign boards;.\d
vithin a circular area with a radius equal to approximately three times the radius of
hemispherical measurement surface used;

for outdoor and indoor measurements, the reflecting surface shall be replaced by an artif
surface according to 1.2.2.101 or a natural ground surface according to 1.2.2.1
Reproducibility of results using natural grass or other organic material istlikely to be wq
han that required for grade 2 of accuracy. In case of dispute, measurements shall be car
but in the open air and on the artificial surface according to 1.2.2.101;

for measurements outdoors, K, = 0 dB;

py the manufacturers of the measuring equipment. The ambient air temperature shall b
he range from 5 °C to 30 °C and the wind speed shallbe less than 5 m/s. A wind scr
shall be used whenever the wind speed exceeds 1.m/s;

for measurements indoors, the environment shallbe according to ISO 3744:2010 and
value of Ky,, determined without artificial surface and in accordance with 1ISO 3744:2(

Annex A, shall be < 2 dB, in which case Kk shall be disregarded.

installation and mounting conditions forthe determination of emission sound pressure |
ne work station shall be the same a$§*for the determination of the sound power level.
fophone is positioned according tofSO 22868:2021, E.2.3. The measurement is condu
out an operator.

backpack garden blowers, backpack garden blower/vacuums and backpack gar
uums, two microphones) positioned according to 1SO 22868:2021, E.2.3 shall be us
bpt that each one isyJocated 300 mm away from either side of the vertical centreline of
kpack. The higherof‘these two values shall be reported.

ts are repeated to attain the required grade of accuracy, and until three consecutivg
phted resdlts*give values within not more than 2 dB. The arithmetic average of these is
sured A-weighted emission sound pressure level of the machine.

! Installation and mounting conditions of the power tools during noise tests

for measurements outdoors, the environmental conditions shall be within the limits speciEed

ing
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The installation and mounting conditions shall be the same for the determination of both sound
power and emission sound pressure level at the work station.

The machine under test shall be new and equipped with attachments which affect the acoustic
properties, as specified in 8.14.2. Prior to commencing testing, the machine (including any
required ancillary equipment) shall be set up for normal use as specified in 8.14.2.

The installation and mounting conditions shall be in accordance with ISO 22868:2021,
Clause E.1 and E.2 with the following modifications:

For hand-held garden blowers, hand-held garden vacuums and hand-held garden

blower/vacuums, if necessary, the (775 10) mm dimension in Figure E.2
ISO 22868:2021 may be reduced in order to achieve the specified (50 £ 10) mm dista
between the lowest point of the blower tube (air nozzle) and the ground.

of
nce
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— For backpack garden blowers, backpack garden vacuums and backpack garden
blower/vacuums, the mounting height shall not be determined by the (1 030 £ 10) mm
dimension of Figure E.3 of ISO 22868:2021, but shall be located such that the top of the
fixture for the shoulder harness is (1 500 £ 10) mm above the ground. The shoulder harness
shall be attached to the fixture and adjusted in accordance with 8.14.2 b) 103) such that the
machine is as close as possible to the microphone.

1.2.5 Operating conditions

The operating conditions shall be the same for the determination of both sound power level and
emission sound pressure level at the work station.

Maiphs powered machines shall be operated at rated voltage, or if they have a rated-volthge
range, at the highest voltage.

For|battery powered machines, the test shall be conducted with a fully charged battery at|the
begjnning of the measurements.

For|all machines, except for machines powered by integral batteries, thé machine is operated
for at least 30 s at no-load prior to the test.

Thel machine noise emission is then measured while the machine is operated at no-load.

Durjng measurements, the machine shall operate under stable conditions. Once the npise
emipsion is steady, the measurement time interval shall be at least 15 s. 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 frequgncy
bands centred on or above 200 Hz.

1.2.6 Measurement uncertainties

Thel total measurement uncertainty of ¢he noise emission values determined according to [this
standard is depending on the standard deviation ogrq given by the applied noise emisgion

medsurement method and the uneertainty associated with the instability of the operating fand
mounting conditions o,,,.. The-tesulting total uncertainty is then calculated from

_ |2 2
Otot =YOR0 T Oome

The upper boundivalue of ogq is about 1,5 dB for the grade 2 measurement methods appligd in

this|noise test‘code in order to determine the emission sound pressure level or the sound pgwer
levgl.

NOTE\ /0,

is referred to as o in 1ISO 4871:1996.

NOTE 2 In ISO 4871:1996, the expanded measurement uncertainty U, in decibels, is calculated from U = k o, ,,
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 value, it
is appropriate 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
expanded measurement uncertainty U is referred to as K in ISO 4871:1996.

NOTE 3 For machines with a rather constant noise emission, a value of 0,5 dB for o, can apply. In other cases,

e.g. a large influence of the material flow into and out of the machine or material flow that varies in an unpredictable

manner, it is possible that a value of 2 dB is more appropriate. Methods to determine o, . are described in the basic

measurement standards. Further guidance for determining the uncertainty K of both noise emission values is given
in ISO 4871:1996.
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1.2.7 Information to be recorded

022

The information to be recorded covers all of the technical requirements of this noise test code.
Any deviations from this noise test code or from the basic standards upon which it is based are

tob

e 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 prepare a
noise emission declaration or to verify the declared values. Thus as a minimum the following

info

rmation shall be included:

IS
req

reference to this noise test code and to the basic standards used,;
Hescription of the power tool;
Hescription of the mounting and operating conditions;

he noise emission values obtained.

ot the case, any unfulfiled requirements shall be identified. *Deviations from
irements shall be stated and technical justification for the deviations shall be given.

It s%all be confirmed that all requirements of the noise test code have been fulfilled, or, if

1.2.9 Declaration and verification of noise emission valuées

The
ISO

unc
ch
For
dev
to b

The

declaration of the noise emission values shall<be a dual number according
4871:1996. It shall declare the noise emission value L (Lyp and Lyys) and the resped

ertainty K (KpA and Kyypa).- If required, the C-weighted emission peak sound pressure |
beak Shall be given.

a standard deviation of reproducibility ofithe method og, of 1,5 dB and for a typical stand
ation of production, the values for the.uncertainties, KpA and Ky respectively, are expe
e 3 dB.

to this noise test code. If this.Statement is not true, the noise declaration shall indicate cl

whd

NOT]
then
ISO

t the deviations from thisystandard, and from the basic standards, are.

E If the measured value'is the average based on a sample of three power tools that has been properly sam
K normally is 3,dB./Further guidance on sampling and uncertainty terms is given in ISO 7574-4
1871:1996.

Additional noise-emission quantities may also be given in the declaration.

noise declaration shall state that the noise emission values have been obtained acco;ﬂng

this
the

to
tive
pvel

ard
ted

rly

bled,
and

If updertaken, the verification shall be performed for a batch of power tools, in accordance

6.3|af)JSO 4871:1996. The verification shall be conducted by using the same mount
inSt ;i‘;‘iii";‘i‘i‘ii“;‘ HOSEeUSEeCT0 “‘; i“'“‘ i‘i ‘i“‘“
values.

1.3 Vibration

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

Vibration reduction

ith
ing,

sSion

The vibration at the handles shall be kept as low as possible without unduly affecting the performance and the
ergonomics (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
success of the applied vibration measures is assessed by comparing the vibration levels for the tool with those for
other tools of the same type and with a comparable specification and performance.
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1.3.1 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
determination, declaration and verification of the vibration emission characteristics. It shall
allow comparison of test results for different tools.

The vibration total value may be determined by using the measurements from a machine which
has design and technical specifications replicating the machine concerned.

EN 120008 aivoc oo

rZoUJ0—grvo o gurt

spetifies requirements for verification of declared values.

a—aon—how-tao - daoeclara tha by

ne. ation t
TTCC—OTT—TTOW toO— T Trorc—trrc—vioTraot T

oo of machinAae, nd
o T o O CTrHeTy;

The vibration levels for hand-arm vibration a,, to be quoted in the user instructions”shal| be
medsured in accordance with the following test procedure.

Thel uncertainty K is provided as an indication of the measured deviation from the mean dufing
the ftest.

Thel 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 possiblé.sources of errors of measurement, buf can
be cpnsidered as a guide to avoid the main errors in measurement:

a) (Ynsuitable mounting or fastening of transducers;

b) ipadequate fastening of cables;

c) l@ck or misadjustment of band-pass filter;

d) rot nulling output of amplifiers after mounting of transducers;

e) rpisalignment of directions of transducers or inappropriate or varying position of the transducers;
f) ipappropriate signal conditioning (band-pass,signal-to-noise ratio, overload, etc.);

g) tpo 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 gh“tmeasurement errors is given in ISO 5349-2.
1.3.2 Symbols

In Glause |.38\the following symbols are used:

apwlt) instantaneous single-axis acceleration value of the frequency-weighted hand-

transmitted vibration at time {_in m/s2

apw root-mean-square (r.m.s.) single-axis acceleration value of the frequency-
weighted hand-transmitted vibration, in m/s?

ahwx: dhwy» ahwzValues of ap,, in m/s2, for the axes denoted X, Y and Z respectively

apy vibration total value of frequency-weighted r.m.s. acceleration, in m/s2; it is the
root-sum-of-squares of the ay,, values for the three measured axes of vibration

ap, arithmetic mean total vibration value of the measurement results of all runs and
operators in m/s2, this is the result of the test
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OR standard deviation of reproducibility
K uncertainty of aj, in m/s?
Cy coefficient of variation of a test series, defined as the ratio of the standard

deviation of a series of measurement values and the mean value of the series:

S
Cy =Nt
any

where

N
S :\/ﬁ Z:(ah\,i ~a,)° s the standard deviation;
i=1

a,, is the mean vibration total value of the series of 5 measurements in m(s?
a,; is the i-th vibration total value of one series of measurements in m/s?;

N is the number of measured values within one serigs of measurements

(here N = 5).
1.3.3 Characterisation of vibration
1.3.3.1 Direction of measurement

Vibpation transmitted to the hand is related to the-three orthogonal directions X, Y and 4 as
shown in Figure 1.4. For particular types of tools, these directions may be defined in the releyant
par{ of IEC 62841-2, IEC 62841-3 or IEC 62844-4.

1.3.3.2 Location of measurement

Megsurements shall be made in three directions at each hand position. All measurements ghall
be ¢onducted simultaneously.

Megsurements shall be carried.out as close as possible to the hand between the thumb and|the
index finger, where an opetator normally holds the machine.

If gripping areas are~covered by soft surface material, precaution shall be taken to ayoid
respnance effects of the transducer mounting. If soft surface material is provided in the gripping
ared it shall be_removed or strongly compressed by a transducer mounting clamp or suitable
adaptor.

Thel measurement positions for particular types of tools are specified in the relevant pant of
IEC|62841-2, IEC 62841-3 or IEC 62841-4.

When machines are operated with more than one grip or grasping surface, the vibration at the
hand positions where an operator normally holds the tool during normal operation shall be
measured and recorded. If it can be shown that the vibration magnitude at one grip is always
dominant, the vibration test code may specify that measurements are made only at that gripping
zone.

A maximum of two transducers shall be used to measure hand-arm vibration. The transducer(s)
shall be located as close as possible to the hand between the thumb and the index finger, where
an operator normally holds the machine in the most unfavourable grasping position(s) in
accordance with 8.14.2.
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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.

The r.m.s. value a,,, in accordance with this standard is defined as the r.m.s. value of the

freq

uency-weighted acceleration signal ay,,(t):

T 1/2
1
B = {; [a® dt]
0

An {ntegrating device equipped with linear integration facilities shall be used’in order to obtain

r.m

The
for

If th

duration of operation (defined in 1.3.5.3), this shall be,specified in the relevant par

IEC

1.3.1

The

whe

hw

1.3.4

1.3.4
The

s. values of signals substantially varying with time.

measurement time shall be as long as reasonably possible andtormally not less than|
nand-transmitted vibration measurements.

e measurement time of 8 s for individual machines is, not’possible, e.g. because of s
62841-2, IEC 62841-3 or IEC 62841-4.
.4 Combination of vibration directions

vibration total value a,, is determined fram

1/2
2 2 2
ap\ = [ahwx + ahwy + ahwz]

re

» hwys @nwz are the r.m.s. values of the frequency-weighted acceleration in the direct
X, X¥sand Z, respectively.

! Instrumentation requirements
1.1 General

vibration measurement equipment shall be in accordance with ISO 8041.

8s

hort
t of

ons

Instrumentation for measuring other parameters (e.g. for controlling the working conditions),
whose characteristics are not covered by ISO 8041, shall be specified in the relevant part 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

app

ropriate measurement equipment conforming to 1ISO 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.
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NOTE Lightweight plastic handles are an example, where heavy transducers may not be suitable. See ISO 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.

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.

Meghanical filters or other appropriate means may be needed to minimize measurement erfors
likely to occur when measuring vibration containing impulsive elements, such ass/occur in
perg¢ussive tools. For more details, see ISO 5349-2.

NOTE High acceleration in the high-frequency components of the vibration can cause the transducer to gengrate
falsg signals (e.g. dc shift) in the frequency range of interest because of excitation of the resonance of the transducer
itself.

1.3.4.3 Calibration of the measurement chain

Thel whole measurement system shall be checked both before and after a sequence of
medsurements using a calibrator which produces a known accelération at a known frequengcy.

Thel transducers shall be calibrated in accordance with, ISO"5347 and ISO 16063-1. The whole
medsurement system shall be checked according to the requirements in ISO 8041.

1.3.% Testing and operating conditions of the tool

1.3.%.1 General

Megsurements shall be carried out on athew tool that is only used for the noise and vibraftion

tests required by this standard.

For|mains operated tools: The average voltage during the test shall not deviate from the rqted
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|62841-4ar-there is no relevant part of IEC 62841-2, IEC 62841-3 or |IEC 62841-4,|the
ating conditions and working procedure shall be specified in sufficient detail as to achieve
are
ing

preflerted. The vibration test may simulate a single phase of a task or a working cycle, consi

If for reasons of better reproducibility a simulated work condition is defined, the vibration source
shall produce approximately the same magnitude of vibration as that in a typical working
situation. If necessary to provide realistic emission levels, tests shall be carried out under more
than one operating condition or set of operating conditions as defined in the relevant part of
IEC 62841-2, IEC 62841-3 or IEC 62841-4.

If the tool is equipped with means or devices to reduce the vibration emission in comparable
operating conditions, these shall be used, in accordance with the user instructions, during
vibration testing. If this requires a deviation from the type test method, this shall be reported
and explained in the test report.
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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.

The machine is tested in a stationary position.

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
dec|ared vibration value.

Carg shall be taken that the location of the workpiece on its support does not affect the reqults
of the test. Details for task and workpiece are given in the relevant part of\|[EC 62841-2,
IEC|62841-3 or IEC 62841-4.

NOTE Even small differences in size, shape, material, wear, unbalance, etc. of the accessory can alter the vibration
maghitude considerably.

Thel machine is tested equipped with all attachments as specified.in 8.14.2 giving the highest
vibrition levels. The configuration of the machine tested shall pe recorded.

Pridr to commencing testing, the machine shall be set up for. normal use as specified in 8.14.2.

1.3.5.3 Operating conditions

Thel machine shall be operated at the most unfavourable of the normal working modeg as
sperified in 8.14.2, which shall be maintained:for the duration of the test. Those operating
confitions shall be used that are representative of the highest vibration values likely to o¢cur
during normal use of the machine under test.

Adjlistable handles of machines shall' be set to suit the operator(s).

For|all machines, except for machines powered by integral batteries, the machine is operated
for @t least 30 s at no-load(prior to the test.

Thel machine vibration emission is then measured with the machine stationary, while operated
at njo load and held in“accordance with 8.14.2.

1.3.5.4 Operator

Thel vibration of the machine is influenced by the operator. The operator shall thereford be
skilled’and able to operate the machine properly, i.e. he shall be experienced in the use of{the
tool

The gripping force shall be as under long term working conditions and not be excessive.

1.3.6 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.
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The measurements are made in three axes and the results of each direction shall be combined
using equation (1.3) to obtain the vibration total value a,,,.

If the coefficient of variation C,, of the five vibration total values a,,,, recorded for each series,
is less than 0,15 or the standard deviation sy_4 is less than 0,3 m/s2, the results are accepted
(the note in 1.3.1 provides information on possible sources of errors of measurement).

The measurement result ay, shall be determined as the arithmetic mean of vibration total values
over the tests and operators.

Eadh test measurement is made after the machine has been switched on for a minimum™ofl2 s
at no-load. The vibration measurement is then conducted over a minimum of 8 s.

1.3.6.2 Declaration of the vibration total value

The result a,, is the basis for the declared value. If values have been obtained-for different hjand
posjtions, the greatest value shall be the basis for the declaration.

If required by the relevant part of IEC 62841-2, IEC 62841-3 or IEC62841-4, the work mjode
destription corresponding to the vibration emission shall be stated-hext to each declared vallue.

To fdetermine the uncertainty K of the declared value acécording to EN 12096, the folloy
formula shall be used that takes the standard deviation into account:

ng

K =[1,65 sg or K = 1,5 m/s2, whatever is higher

n

SR = \/ﬁZ(ahvi —ay)?

i=1

with
Sg |= standard deviation (considered equal to og);
n |= 3 (number of operatons);

ayil = average vibration,total value of each operator (= result for each operator);

a, |= average vibration total value of all measurements (= test result).
The vibrationvalle(s) a,, shall be declared as follows:

Vibration tetal"values (triaxial vector sum) determined according to [number of this standard]:

Work mode description 1 Vibration emission value a, = ... m/s2
(if required by the relevant part of |[EC 62841-2

IEC 62841-3 or IEC 62841-4) Uncertainty K= .. |fn/s2

Work mode description 2 Vibration emission value a, = ... m/s?
(if required by the relevant part of IEC 62841-2,

IEC 62841-3 or IEC 62841-4) Uncertainty K= .. rn/s2

The vibration total value ay, of the handle with the highest emission and the uncertainty K shall
be declared.

1.3.7 Measurement report
The report shall, as a minimum, include the following information:

a) reference to this standard including any relevant part of IEC 62841-2, IEC 62841-3 or
IEC 62841-4;
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b) specification of the machine tested (i.e. manufacturer, type and serial number of the
machine, etc.);

c) attachments or accessories;

d) operating and testing conditions (voltage, current, feed force, speed setting, duration and
number of test runs, etc.);

e) measuring institution (e.g. laboratory, manufacturer);

f) date of measurement and name of the person responsible for the test;

g) instrumentation (transducer mass, filters, integrators, recording system, etc.);

h) , ues
when relevant (e.g. recorded by photos);

i) the arithmetic mean total vibration a,,, for each operator the total vibration value &y and|the
hree single axis weighted acceleration values a,,. It is good practice to aeport all|the
measured values (i.e. for all axes of vibration, tests and operators);

j) fhe uncertainty K of the vibration total value aj,.

Any| deviations from the vibration test code in this standard shall be reported together with|the

technical justification for such deviations.

Dimensions in millimgtres
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IEC 0305/14
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1 rubber isolating feet

Material: pine wood 75 x 40 planed, glued and doweled

Figure 1.1 — Test bench
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R1m

] : A

d=1m

IEC 0306/14

Figure 1.2 — Positions of a hand-held power tool and microphones for the
hemispherical / cylindrical measurement surface

N

2m

= - IEC 0307/14

Figure I.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 Part 4-6 apply unless otherwise specified in this annex. If a
clause is stated in this annex, its requirements replace the requirements of the main body of

this Part 4-6 unless otherwise specified. Subclauses, notes, tables and figures which are
additional to those in the main hnr‘ly of this Part 4-68 are numbered thr’ring from 301

K.1| Scope

Thig document applies to hand-held and backpack

— parden blowers;
— parden vacuums; and

— parden blower/vacuums.

Thig annex applies to rechargeable battery-powered motor-operated or magnetically drive

=

— 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. The above listed categories are hereingfter
refdrred to as “tools” or “machines”.

Thel maximum rated voltage for tools and battery packs is 75 V d.c.

Bat{ery tools covered by this annex are not considered to be class | tools, class Il tooli, or
clasgs Ill tools and therefore are not required to have basic, supplementary insulation or
reinforced insulation. Electric shock hazard is considered to exist only between part§ of
oppsite 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 pacH for
profection against-electric shock, creepage distances, clearances and distances through
insylation, théattery pack shall be fitted to the intended charger.

in this annex. All relevant reqwrements of IEC 62133 are addressed in this annex.

When evaluating 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 been
evaluated as such in this standard. Requirements in other standards regarding the 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.
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NOTE 1 |IEC 62281 covers the safety aspects of lithium-ion batteries during transport.

Battery systems covered by these requirements are not intended to be serviced by the end
user.

These requirements are intended to provide comprehensive evaluation of a battery only if
used in products covered by this standard.

These requirements address the safety of lithium-ion battery systems during storage and
use including discharge and charge. These requirements are only considered to be
supplementary requirements in regards to battery charger fire and electric shock.

These requirements refer to and require parameters supplied in reference to the cells that
““’ “’ii" Ot—Sar€e—uS€e—1 TOSE T TOSEe— FTTTETETS O™ € -sOf
hcceptance criteria for a number of tests contained herein. This standard does |not
ndependently evaluate the safety of cells. These parameters, taken as a set, constitute] the
Specified Operating Region” for a cell. There may be several sets of specified operating
region(s).

Thig annex is not intended to apply to tools using general purpose batteries.'installed by|the

use

prodlucts.

I and this annex alone will not be sufficient to ensure all hazards areconsidered for these

Thig annex does not apply to the safety of battery chargers themselves. However, this annex

cov

Thig document does not apply to

NOTE 2 I|EC 60335-2-29 covers a variety-of chargers.

NOTE 301 Vacuum cleaners and watér=suction cleaning appliances, including vacuum cleaners for animal

groo

NOTE 302 Vacuum cleaners for commercial use are covered by IEC 60335-2-69.

All

ers the safe functioning of lithium-ion battery systems.

valk-behind garden blowers, walk-behind garden\vacuums and walk-behind garden
blower/vacuums;

fobotic garden blowers, robotic garden vacuums and robotic garden blower/vacuunis;

vacuum cleaners intended primarily for use indoors, for water suction cleaning or animal
jrooming; and

blowers intended primarily for use indoors, or animal grooming.

Mming are covered by IEC 60335:2-2.

lauses of this standard apply unless otherwise specified in this annex. If a clause is stated

in the annex, the requirements replace the requirements of the main body of the standard unl|ess

othé¢rwise specified.

K.3] Terms and definitions

ThisTiause s appticabte except as fottows:

For

the purpose of this annex, the following additional definitions apply.

Replacement of IEC 62841-1:2014, 3.63:

K.3

.63

working voltage

volt

age, without the effect of transient voltages, across any insulation or between any parts of

different potential when the machine is supplied by (a) fully charged battery(ies) and operating
at no-load, or with the machine in the "off" condition, whichever is greater
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K.3.201

battery system

combination of a lithium-ion battery, the charging system, the tool and the interfaces between
them as existing during operation of the tool or during charging

K.3.202

cell

basic functional electrochemical unit containing an assembly of electrodes, electrolyte,
container, terminals, and usually separators, that is a source of electrical energy by direct
conversion of chemical energy

K.3]203
charger
par{ 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
sepprate charger as in the case where a tool may be charged utilizing a mains)supply corf or
may incorporate a plug for attachment to a mains receptacle

K.3|204

charging system
conjbination of circuitry intended to charge, balance and/or maintain’ the state of charge of|the
battery

K.3|205
C; rate
curlent, in amperes, that a cell or battery can be discharged at for 5 h to the voltage cuf-off
point specified by the cell manufacturer

K.3|206

detachable battery pack
batfery which is contained in a separaterenclosure from the battery tool and is intended tg be
remloved from the tool for charging purposes

K.3|207
fire
emigsion of flames from a battery

K.3|208

fully charged (battery/cell)
cell or battery_charged to the maximum state of charge permitted by the battery chard
system intended for use with the tool

ng

K.3(209
fully discharged (battery/cell)

battery or cell that has been discharged at C5 rate until one of the following conditions occlurs:

discharge terminates due to protective circuitry or the battery (or cell) reaches a total voltage
with an average voltage per cell equal to the end-of-discharge voltage for the cell chemistry
being used unless a different end-of-discharge voltage is specified by the manufacturer

Note 1 to entry: The end-of-discharge voltages for common cell chemistries are provided in K.5.210.

K.3.210

general purpose (batteries/cells)

batteries and cells available from a variety of manufacturers, through a variety of outlets
intended for a variety of different manufacturers’ products

Note 1 to entry: 12 V automotive batteries and AA, C and D alkaline cells are examples of general purpose.
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K.3.211

hazardous voltage

voltage between parts having an average value exceeding 60 V d.c. or exceeding 42,4 V peak
when the peak-to-peak ripple exceeds 10 % of the average value

K.3.212

integral battery

battery which is contained within the battery tool and is not removed from the battery tool for
charging purposes

Notey
con

crrovetrorthe-batterytoofortisposalorreeyehhg pHeposes—on ly is

idered to bé an integral battery.

K.3|213

maximum charging current
highest current that a lithium-ion cell is permitted to pass during charging for a Specified range
of ffemperatures as specified by the cell manufacturer and evaluated in -aecordance Wwith
IEC| 62133

K.3{214

separable battery pack
batfery which is contained in a separate enclosure from the battery tool and is connectef to
the |pattery tool by a cord

K.3|215
specified operating region
range of permissible operation of lithium-ion cells,.expressed by cell parameter limits

K.3|215.1

specified operating region for charging
confitions for voltage and current during,charging in which the lithium-ion cell is permittefd to
operate as specified by the cell manufacturer and evaluated in accordance with IEC 62133

K.3|216

uppger limit charging voltage
highest voltage that a lithium-ion cell is permitted to attain during normal charging f¢r a
spefkified range of temperatures as specified by the cell manufacturer and evaluated in
accprdance with IEC 62133

K.3|217
venting
confition that.oecurs, when a cell releases excessive internal pressure intended by desigh to
pre¢lude explosion

K.3|304
switched—circuit
circuit that is a low-power circuit when the power switch is in the "off" position

Note 301 to entry: The requirements for a low-power circuit are given in Annex H.

K.5 General conditions for the tests
K.5.2 Addition:

The cumulative stress resulting from successive tests on the battery is to be avoided. Additional
samples may be used as necessary.

K.5.7 Unless otherwise specified, tests to be done at rated voltage are done with a fully
charged battery.
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K.5.10 This subclause is not applicable.

K.5.11 This subclause is not applicable.

K.5.15 This subclause is not applicable.

K.5.16 This subclause is not applicable.

K.5.17 Addition:

The

in a

K.5
of t
incr

K.5
usir
5 K
mej
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bat
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K.5
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higt

K.5

mass of the machine includes the heaviest detachable battery pack(s) and

ncludes any separable battery pack(s) mechanically attached to backpack machines;

battery pack(s) not mechanically attached to backpack machines

ccordance with IEC 62841-1:2014, K.8.14.2 e) 2).

201 When measuring voltage, the peak value of any superimposed ripple exceeding 1
he average value shall be included. Transient voltages are ignored, such as a tempo
case of voltage, for example after the battery pack is remaved from the charger.

202 Measurements of cell voltages during the tests.of lithium-ion systems shall be m
g a single pole resistive-capacitive low passs filter with a cut-off frequency
Hz + 500 Hz. If charging voltage limits have beeh exceeded, the peak value of the vol
sured after this network shall be used. The. measurement shall have measure

rance within + 1 %.

203 Some of the tests may result in.fire or explosion. It is therefore important
bonnel be protected from the flyingsfragments, explosive force, sudden release of h
mical burns, intense light and noise“that may result from such explosions. The test arg
e well ventilated to protect personnel from possible harmful fumes or gases.

204 Unless otherwise . specified, all batteries shall be fully conditioned as folld
teries shall be fully discharged and then charged in accordance with the manufactur
ructions. The sequence shall be repeated one more time with an interval of at least
s after each discharge.

205 The location of thermocouples for lithium-ion cell temperature measurements 3
bn the outer surface, half way along the longest dimension, of the cell that results in
est temperature.

206 ~“Currents measured during battery charging shall be average currents with

but

Hoes not include any separable battery pack(s) for hand-held machines orcany separgble
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K.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.

For

tests that are conducted at no-load

— the battery shall be replaced with a fully charged battery as needed in order to maintain
the speed of the impeller to be not less than 90 % of the initial no-load speed; or

— the machine may be powered by an external power source maintained at the nominal voltage
of the battery.
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K.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.

K.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.

K.5.210 The end-of-discharge voltages for common cell chemistries are:

— 0,9 V/cell for nickel cadmium or nickel metal-hydride batteries;
— 1,75 V/cell for lead-acid batteries;
— P,5 V/cell for lithium-ion batteries, unless the manufacturer specifies a different voltage¢.

K.7| Classification

Thig clause is not applicable.

K.7{1 Subclause 7.1 of this document is not applicable.
K.8 Marking and instructions

K.8{1 Garden blowers, garden vacuums and garden blowér/vacuums shall be marked Wwith
the [IP number according to the degree of protection against ingress of water other than IHX0.
If the first numeral for the IP numbering is omitted, the omitted numeral shall be replaced by
the |letter X, for example IPX5.

Compliance is checked by inspection.

K.8|3 Battery tools and detachable battery packs or separable battery packs 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
bostal code (if any) are deemed sufficient for this purpose;

— fesignation of series or'type,
bllowing the technical identification of the product. This may be achieved by a combinajt
bf letters and/or qaumbers and may be combined with the designation of tool.

on

NOTE 1 The term “designation of series or type” is also known as model number.
Batfery tools shall also be marked with additional information as follows:

- he 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
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 end
user each part shall be marked with a distinct identification on the part or the package.

Separable and detachable battery packs shall also be marked with additional information as
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;
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— 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 battery tool provided with a detachable battery pack or a separable battery pack shall be marked: "For use only
with __ battery", or the equivalent, where the underlined space is completed with the manufacturer's name or
trademark, a catalog number, a series identification, or the equivalent, of the battery pack . Alternatively, the
statement "See Instruction Manual for Additional Battery Packs" or the equivalent may be employed in addition to at
least one battery pack referenced by catalog number.

A detachable battery pack, a separable battery pack, or a battery tool provided with an integral battery shall be
marked "For use only with charger", or the equivalent, where the underlined space is completed with the
mangifacturer's name or trademark, a catalog number, a series identification, or the equivalent, of the chafger.
Alternatively, the statement "See Instruction Manual for Additional Chargers," or the equivalent may be empteyg¢d in
addifion to at least one charger referenced by catalog number.

If agditional markings are used, they shall not give rise to misunderstanding.
Compliance is checked by inspection.
K.8|4 Markings specified in K.8.1, 8.2 and K.8.3 shall not be on a detachable part of the fool.

Markings specified in 8.2 shall be clearly discernible from the ‘outside of the tool. MarkLr;gs
spefified in K.8.3 shall be visible with any separable battery pack or detachable battery pack
removed. Other markings on the tool may be visible after removal of a cover, if necessary.

Indications for switches and controls shall be placed ofror in the vicinity of these componegnts;
they shall not be placed on parts which can be rep@sitioned, or positioned in such a way that
the Imarking is misleading.

Compliance is checked by inspection.

K.8|7 This subclause is not applicable:

K.8|8 This subclause is not applicable.

K.8{14.1.1 This subclauseTis‘applicable except as follows:

Item 5) Service, is replaced by the following:

5) PBattery tool use’'and care

H) 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 anofher
battery pack.

b){Use power tools only with specifically designated battery packs. Use of any other

hattary naclce mav craato g ricle nf iniirys and fira
Dattey—patiSHay—6reate a5 O oafy—ara—He-

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.

d) Under abusive conditions, liquid may be ejected from the battery; avoid contact.
If contact accidentally occurs, flush with water. If liquid contacts eyes, additionally
seek medical help. Liquid ejected from the battery may cause irritation or burns.

e) 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.
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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.

b) Never service damaged battery packs. Service of battery packs should only be

£ PN YN £, £ YN H ol H el
’JUI Torrireyu Uy are rrrarruraoiurcr Ul Aulrivuriaou oCrvivo ’Jl UVIUCTT O.

K.8{14.1.101 Garden blower, garden vacuum and garden blower/vacuum safety warnihgs

In the safety warnings below, the term "machine" may be replaced by alternate!wording (e.g.
garden blower", "garden vacuum”, "garden blower/vacuum", "leaf blower" or "leaf collector").

a) Po not use the machine in bad weather conditions, especially when there is a risk of
ightning. This decreases the risk of being struck by lightning.

b) Check the debris collector frequently for wear or deterioration. A worn or damajged
Hebris collector may increase the risk of personal injury.

NOTE 301 The warning in item b) above is omitted if the machine only 0perates as a garden blower.

c) Wear eye protection and ear protection. Adequate protective equipment will reduce|the
risk of personal injury.

NOTE 302 The ear protection portion of the warning in itém €) above can be optionally omitted if the measjured
emission sound pressure level at the operator’s ear in accordance with Annex | does not exceed 85 dB(A).

d) While operating the machine, always wear non-slip and protective footwear. Do |not
pperate the machine when barefoot orwearing open sandals. This reduces the risk of
njury to the feet.

e) Po not wear loose fitting clothing or articles such as scarves, strings, chains, tjes,
ptc., that could get drawn into the air inlets. Tie back or cover long hair to make sure
t does not get drawn into the.air inlets. If any of these items are drawn into the air injets,
t can increase the risk of personal injury.

f) Keep bystanders away while operating the machine. Thrown debris can increase|the
risk of personal injury:
NOTE 303 The warfiing'in item f) above is omitted for machines that can only be operated as a garden vacjum.
g) Po not use in vacuum mode without the debris collector in place. Thrown objects|can
ncrease therisk of personal injury.

NOTE 304~~The warning in item g) above is omitted if the machine only operates as a garden blower.

h) Never point the blower nozzle in the direction of people or pets or in the directiop of
windows. Use extra caution when blowing debris near solid objects, such as trefes,
automobiles and walls that can cause debris to ricochet. Thrown objects can damage
property and increase the risk of personal injury.

NOTE 305 The warning in item h) above is omitted for machines that can only be operated as a garden
vacuum.

i) Do not use the machine to pick up or blow anything that is burning or smoking, such
as cigarettes, matches or hot ashes. These ignition sources may increase the risk of fire.

NOTE 306 The words "pick up or" in item i) above are omitted for machines that can only operate as a garden
blower. The words "or blow" in item i) above are omitted for machines that can only operate as a garden
vacuum.

j) Do not vacuum water or other liquids or immerse any part of the machine in liquid.
Water entering the machine may increase the risk of electric shock.

NOTE 307 The warning in item j) above is omitted if the machine only operates as a garden blower.


https://iecnorm.com/api/?name=1df1510f2b588fc70aec4f79f54a9b80

IEC 62841-4-6:2022 EXV © IEC 2022 - 155 -

k) Do not vacuum stones, gravel, metal or broken glass. The fan wheel can get damaged
and may increase the risk of personal injury.

NOTE 308 The warning in item k) above is omitted if the machine only operates as a garden blower.

[) Do not touch the fan while still in motion. Turn off the machine and wait until the fan
stops before removing any part that may give access to the fan. This reduces the risk
of injury from moving parts.

m) When clearing jammed material or servicing the machine, make sure the power switch
is off. Unexpected starting of the machine while clearing jammed material or servicing may
result in serious personal injury.

K.8|14.2 This subclause is applicable except as follows:

a) |Replacement of item 101):

101) Instructions to configure the machine, including any blower tubejy‘vacuum tube,
debris collector, and shredding means with the motor stopped, and the battery
pack disconnected.

b) |Modification:
Subclause 8.14.2 b), item 101) of this document is not applicaple.

Addition:

B01) Instructions for the use and adjustment.of‘any means of support for separgble
battery packs in accordance with K.21.3017and instructions for release or remoyal.

Addition:

e) For battery tools:

1) Instructions regarding battery charging, information regarding ambient temperafure
range for tool and battery use\and storage, and the recommended ambient temperajure
range for the charging system during charging;

P) For a battery-operated-tool intended for use with a detachable battery pack ¢r a
separable battery pack: instructions indicating the appropriate battery packs for dise,
such as by a catalog-number, series identification or the equivalent;

B) Instructions indieating the appropriate charger for use, such as by a catalog numper,
series identification or the equivalent.

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

for battery tools with integral battery: instruction, how the integral battery can be removed safely from the
tool ‘after the tool’s end of life, and information about the type of battery such as Li-lon, NiCd and NiMH

K.8}14.3~ If information about the mass or weight of the machine is provided, it shall be|the
massof ine in its | ; i N I ith K8 14 2 2) 101)_includiing
the empty debris collector, if any, but excluding the battery (except for integral batteries)
and optional attachments (e.g. wheels or skids for garden vacuums or nozzles for garden
blowers).

If information about the mass or weight of the battery(ies) is provided, it shall cover the range
of specified batteries.

K.9 Protection against electric shock

NOTE The title of this clause differs from that of the main standard.

K.9.1 Battery tools and battery packs shall be so constructed and enclosed that there is
adequate protection against electric shock.
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Compliance is checked by inspection, and by the tests of K.9.3 and K.9.5, as applicable.
K.9.2 This subclause is not applicable.

K.9.3 It shall not be possible to have two conductive, simultaneously accessible parts where
the voltage between them is hazardous unless they are provided with protective impedance.

In the case of protective impedance the short circuit current between the parts shall not
exceed 2 mA for d.c. or 0,7 mA peak for a.c. and there shall not be more than 0,1 pF
capacitance directly between the parts.

Compliance for accessibility is checked by applying the test probe B of IEC 61032:1997te gach
confuctive 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
insgrtion to any position.

If tHe opening does not allow the entry of the probe, a rigid test prébge with the dimensionfs of
the ftest 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 repeafed.

Contact with the test probe is determined with all detachable parts removed and the batfery
toolloperated in any possible position of normal use.

Lamps located behind detachable covers are not‘removed, providing the lamp may be|de-
eneygized by means of a user operable plug, battery pack disconnection or a switch.

K.914 This subclause is not applicable.
K.9|5 Materials providing insulationfrom electric shock shall be adequate.

Compliance is checked by subjecting the insulating material to an electric strength tes} as
specgified in Clause D.2 with™"760 V. This provision does not exclude the testing of the matérial
as [situated within the tooel providing care is taken to ensure that materials not under
congideration are not stibjected to the test voltage.

Thig test applies_only to materials which, if they were to fail to insulate, would subject the §ser
to a|shock hazardfrom a hazardous voltage. This test does not apply to materials that proyide
only a physical barrier to contact. As such, an uninsulated energized part shall be within 1,0|mm
of the material surface to be considered for this requirement.

K.1/0.<Starting

This clause is not applicable.

K.11 Input and current

Clause 11 of this document is not applicable.
K.12 Heating

K.12.1 Machines and battery packs shall not attain excessive temperatures.
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Compliance is checked by determining the temperature rise of the various parts under the
following conditions:

The machine is operated in accordance with 5.4 at no-load continuously until

— maximum temperature is reached; or
— the machine no longer operates due to the battery being discharged.

During the test, protective devices shall not operate. The temperature rises shall not exceed
the values shown in Table 2.

K.1R.2 to K.12.6 These subclauses are not applicable.
K.1R.2 Subclause 12.2 of this document is not applicable.
K.1R.2.1 Subclause 12.2.1 of this document is not applicable.

K.12.201 Normal charging of lithium-ion systems

Chdrging a lithium-ion battery under normal conditions shall‘mnot exceed the specified
opearating region for charging of the cell.

Compliance is checked by the following tests.

The| battery is charged in accordance with the chatging 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
0
test is also conducted at that minimum*temperature -5 °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 55 °C.

Forlall individual cells, the voltage, the temperature measured in accordance with K.5.205 |land
the charging current are manitored. In the case of parallel configurations, analysis may be ysed
to dvoid measuring thendividual branch currents. The result shall not exceed their specified
opdrating region for-charging (e.g. limits of voltage and current dependant on |the

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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K.13 Resistance to heat and fire

K.13.1 Parts of thermoplastic material provided as an enclosure to comply with Clause K.9,
the deterioration of which might cause the tool or battery pack to fail to comply with this annex,
shall be sufficiently resistant to heat.

Compliance is checked by subjecting of the relevant parts to a ball pressure test of
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 made in a heating cabinet at a temperature of (55 +2) °C plus the maximum
temperature rise determined during the test of K.12, but for external parts it shall'be at lg¢ast
(75|+ 2) °C.

NOTE In Clause K.12 only outside temperatures are measured. The basic temperature of (40 £ 2) °C has been
chanjged to (55 * 2) °C representing the typical difference between the inside amd®outside temperatures of
enclpsures.

K.18.2 This subclause applies only to the external enclosure énclosing the current-carr
paris of the tool or battery pack.

ing

Addition:

Non-metallic parts of a detachable or separable battery pack or non-metallic parts of a |tool
thaf contains an integral battery supporting conhections that carry a current exceeding 0|2 A
during charging and non-metallic parts withiriardistance of 3 mm of such connections, |are
subjected to the glow-wire test of IEC 6069542-11:2000, which is carried out at 850 °C.

However, the tests are not applicable to:

— bparts 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 withjin a
Histance of 3 mm of these connections;

— bkoldered connections on printed circuits boards and parts within a distance of 3 mm of these
connections;

— Fonnections ‘en small components on printed circuit boards, such a diodes, transistprs,
resistors, snductors, integrated circuits and capacitors, and parts within a distance of 3|mm
bf these(connections.

K.1B.2.201 For detachable battery packs or separable battery packs with extefnal
enclosures of polymeric material that enclose current-carrying parts, the material shall be
classified at least V according to IEC 60695-11-10:207T3, unless the battery pack has been
tested in accordance with K.18.1 a).

Compliance is checked by the relevant tests of IEC 60695-11-10:2013.

NOTE The test of K.18.1 a) is mandatory for exposed battery terminals and is an option for battery terminals that
are not exposed.

K.14 Moisture resistance

Clause 14 of this document is not applicable, except as follows:


https://iecnorm.com/api/?name=1df1510f2b588fc70aec4f79f54a9b80

IEC 62841-4-6:2022 EXV © IEC 2022 - 159 -

K.14.301 Battery-powered garden blowers, garden vacuums and garden
blower/vacuums moisture resistance

K.14.301.1 The enclosure of the machine shall provide the degree of protection against
moisture in accordance with the marking (other than IPX0) of the machine.

Compliance is checked by the appropriate treatment specified in K.14.301.3, with the machine
conditions as in K.14.301.2.

K.14.301. 2 The machine is tested WIth detachable battery pack(s) or separable battery
ek(s) or

separable battery pack(s) removed The machine is sw:tched off durmg the test.

Thel machine is placed in its normal rest position on a perforated turntable.
The turntable is then turned continuously at (1 + 0,1) r/min during the test.

Detpchable parts are removed and subjected, if necessary, to the relevant treatment with|the
main part. Movable covers that are non-detachable parts and are not\self-restoring are pldced
in the most unfavourable position.

NOTE 301 Examples of self-restoring covers include those that are spring leaded or close by gravity.

Batteries with a classification greater than IPX0 are tested,separately according to their rafing.
Air filters are not removed.

K.184.301.3 Machines other than IPX0 are subjected to tests of IEC 60529:1989 as follow

2

— |PX1 machines are subjected to the test:described in 14.2.1;
— [PX2 machines are subjected to the>test described in 14.2.2;
— [PX3 machines are subjected to.the test described in 14.2.3;
— [PX4 machines are subjected to the test described in 14.2.4;
— [PX5 machines are subjected to the test described in 14.2.5;
— [PX6 machines are subjected to the test described in 14.2.6;
— |PX7 machines are’subjected to the test described in 14.2.7. For this test, the machine is
mmersed in water containing approximately 1,0 % NaCl.

For|machines/with integral batteries, during and after the appropriate treatment, the machine
shall not startywith the power switch in the "off" position.

For| machines with detachable battery pack(s) installed or separable battery pack(s)

conhected_if any rluring and after the n’n,nrn’nrintp treatment_the machine shall not start With
the power switch in the "off" position.

When the test is carried out without the detachable battery pack(s) inserted or separable
battery pack(s) connected, the detachable battery pack(s) is inserted or the separable
battery pack(s) is connected at the end of the treatment. The machine shall not start with the
power switch in the "off" position with the detachable battery pack(s) installed or separable
battery pack(s) connected.

Afterwards, having carefully wiped the external enclosure to remove any surplus water,
inspection shall show that there is no trace of water on insulation which could result in a
reduction of creepage distances between bare conductors below the values specified in
K.28.1. For all instances where creepage distances could be reduced below the values


https://iecnorm.com/api/?name=1df1510f2b588fc70aec4f79f54a9b80

- 160 - IEC 62841-4-6:2022 EXV © |[EC 2022

specified in K.28.1, a short circuit is introduced between adjacent conductors simultaneously.
The machine is then evaluated for

— the risk of fire in the machine in accordance with IEC 62841-1:2014, K.18.1, item f); and

— the loss of any SCF, unless the machine is rendered into a safe state.

Batteries shall not exhibit fire or explosion.

K.16 Overload protection of transformers and associated circuits

Thig clause is not applicable.

K.1|7 Endurance

Thig clause is not applicable.

K.17.2 Subclause 17.2 of this document is not applicable.
K.18 Abnormal operation

K.18.1 All tools when operating under battery power and’their battery packs shall bg so
desjgned that the risk of fire or electric shock as a result of abnormal operation is obviated as
far @s 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 the cords of d) and e), as appropriate, are placed on a [soft
wodqd surface covered by two layers.@f tissue paper; the sample is covered by one laydr of
untreated 100 % cotton medical gauze. 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
sanjple returns to within 5 K of the ambient temperature or, if neither of these occurs, untjl at
least 3 h has elapsed. A new-sample may be used for each fault listed below. No explogion
shall occur during or after the test. There shall be adequate protection against electric sHock
as defined in K.9. No charring or burning of the gauze or tissue paper shall result. Venting of
thecells is permitted.

Chgrring is defined as a blackening of the gauze caused by combustion. Discolouration of|the
gauge causedby smoke is acceptable. The resistance for the short in items a), b), d), e) and f)
shall not.exceed 10 mQ. Charring or igniting of the tissue paper or gauze from the shoiting
means is pot considered a failure.

Fuses, thermal cut-outs, thermal links, temperature limiters, electronic devices or any
component(s) or conductors(s) that interrupt the discharge current may operate during the
above tests. If these devices are relied upon to pass the test, the test is to be repeated two
more times, using two additional samples, and shall open the circuit in the same manner, unless
the test is otherwise satisfactorily completed. Alternatively, the test may be repeated with the
open-circuited device bridged.

However, protective electronic circuits whose function is relied upon to pass a test shall be
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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Combinations of exposed terminals of a detachable battery pack are shorted so as to
produce the worst result. Battery pack terminals that can be contacted using either test
probe B of IEC 61032:1997 or test probe 13 of IEC 61032:1997 are considered exposed.
The means of shorting shall be selected or positioned such that charring or ignition of the

tissue paper or gauze is not influenced.

b) The terminals of each motor are shorted one at a time.

c) The rotor of each motor is locked one at a time.

Item c) is applicable for machines with dirty fan construction and/or a shredding means, and
with either

Itemp c) is not applicable for machines with any of the following:

d)

e)

f)

K.

—

K.1

K.1

K.1
cov

K.1

K.1

This

6 momentary power switch with a lock-on device; or

h power switch other than a momentary power switch.

blectronically commutated motors; or
a momentary power switch with no provision for being locked in the,"on" position.

Any cord provided between the separable battery pack and the-battery tool shall be sho
at the point likely to produce the most adverse effects.

Any cord provided between the tool and the charger shall\be shorted at the point like
broduce the most adverse effects.

A short is introduced between any two uninsulated parts of opposite polarity no|
accordance with the spacings given in Clause K.28 unless this has been evaluated to 1
A circuit analysis may be used to determine where“a short shall or shall not be applied.
fest is not conducted on uninsulated parts that\are encapsulated.

B.2 to K.18.5 These subclauses are not@pplicable.
B.3 Subclause 18.3 of this documegnt'is not applicable.
B.5 Subclause 18.5 of this degument is not applicable.

B.8 This subclause does' not apply to lithium-ion charging systems, since they
bred by K.18.201.

B.8.3 to K.18.8:6"These subclauses are not applicable.

8.201 Lithium-ion charging systems — abnormal conditions

subctause applies only to lithium-ion batteries.

rted
y to
{ in

8.6.
The

are

The

isk of

fire and explosion as a result of abnormal operation during charging is obviated as far as is
practical.

Compliance is checked by the following test.

A sample containing the battery and the associated assemblies of the charging system are
placed on a soft wood surface covered by two layers of tissue paper; the sample is covered by
one layer of untreated 100 % cotton medical gauze. The battery system is operated as specified
in K.8.14.2 e) 1) with all of the categories of abnormal conditions listed below in a) to d).

a) Components in the charging system are faulted as in 18.6.1 b) to f), one at a time, if the
outcome of such a fault is uncertain based upon analysis. For each fault condition

introduced, the state of the battery before charging is as follows:
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— a series configured battery shall have a deliberate imbalance. The imbalance is
introduced into a fully discharged battery by charging one cell to approximately 50 %

of full charge; or

— if the test of K.12.201 is conducted with an imbalance of less than 50 %, a series
configured battery shall have a deliberate imbalance as established in K.12.201; or

— a single cell or parallel only configuration battery shall be fully discharged.

b) If the test of K.12.201 is conducted with an imbalance of less than 50 % due to the function
of circuit(s), and if a single fault of any component within that circuit(s) is shown to result in

c)

d)

the loss of that function, then a series configured battery shall be charged with a delibe

cell to approximately 50 % of full charge.

For a battery with a series configuration, all cells are at approximately 50 % charge, ex
for one which is shorted. The battery is then charged.

With a fully charged battery connected to the charger, a short is introduced to

the battery. For a charger with a cord that connects to the battery, the short shal

Khort shall not exceed 10 mQ.

rate
one

bept

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

be

ntroduced at the point likely to produce the most adverse effects. The resistance of|the

During the tests, each cell voltage is continuously monitored(to, determine if it has exceeded

the

Thel test is conducted until the sample under test expetiences a failure, returns to within 5

the
per

Tesfts are considered passed if all of the following are true:

imit condition. Venting of the cells is permitted.

od has elapsed, whichever is longer.

There has been no explosion during.the test.

blackening of the gauze caused by combustion. Discolouration of the gauze caused
smoke is acceptable. Charring or igniting of the tissue paper or gauze from the shof
means is not considered.a(failure.

The cells shall not have-exceeded the upper limit charging voltage by more than 150
br, if they have, theh.the charging system shall be permanently disabled from rechars
the battery. To determine if recharging is disabled, the battery shall be discharged by u
the tool tested((inthe case of an integral system) or by using a new sample of the too
the case of _avdetachable battery system) to approximately 50 % charge, followed by
hitempt to_recharge the battery normally. There shall be no charging current after 10
br after 25 % of the nominal capacity has been delivered, whichever occurs first.

There,shall be no evidence of damage to the cell vent to impair compliance
Subeclause K.21.202.

K of

ambient temperature or, if neither of these, until at least 7 h or twice the normal charge

INo charring or burning of the gauze or tissue paper has resulted. Charring is defined as a

by
ting

mV
jing
5ing
(in
an
min

vith

K.18.202 Lithium-ion battery short circuit

This subclause applies only to lithium-ion batteries.

There shall be no risk of fire or explosion when the main discharge connections of a series
configured integral battery, detachable battery pack or separable battery pack are shorted

und

er 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
discharged.
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A detachable battery pack or separable battery pack is placed on a soft wood surface
covered by two layers of tissue paper and the sample is then covered by one layer of untreated
100 % cotton medical gauze.

A tool containing an integral battery is placed on a soft wood surface covered by two layers of
tissue paper and the sample is then covered by one layer of untreated 100 % cotton medical
gauze.

The main discharge connections of the battery are shorted with a resistance not to exceed
10 mQ. The test is conducted until the test sample experiences a failure or until the test sample
retyrms—towittim 5 Ko the—ambient temperature. 1 rere shatt-be o explosiom during or_ gfter
the |test. As a result of the test, there shall be no charring or burning of the gauze or-tigsue
paper. Venting of cells is acceptable.

Chgrring is defined as a blackening of the gauze caused by combustion. Discoleuration offthe
gauze caused by smoke is acceptable. Charring or igniting of the tissue paper,or gauze ffom
the |shorting means is not considered a failure.

Fuses, thermal cut-outs, thermal links, temperature limiters, electronic devices or |any
conjponent(s) or conductor(s) that interrupt the discharge current may-operate during the above
testls. If these devices are relied upon to pass the test, the test(is to be repeated two nyjore
timegs, using two additional samples, and shall open the circuit\in the same manner, unless|the
testlis otherwise satisfactorily completed. Alternatively, the teSt’may be repeated with the open-
circuited device bridged.

However, protective electronic circuits whose fune¢tion 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 §ser
adjystable 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 additipnal
sanjples.

K.18.203 Batteries other than lithium-ion — overcharging

Batferies comprised of cells, other than the lithium-ion type shall withstand abugive
ovefcharging without risk of fire or explosion.

Compliance is checkedby.the following test.

Thel 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 chargeq at
a rgte of 10 times the Cy rate for the battery for 1,25 h. There shall be no explosion and 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 acceptable.
Venting of the cells is acceptable.

K.19 Mechanical hazards
K.19.1 Modification:

Subclause 19.1 of this document is not applicable for covers for battery(ies) or battery
compartments.

K.19.6 For all tools where the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4
requires the tool to be marked with the rated no-load speed, the no-load speed of the spindle
at rated voltage shall not exceed 110 % of the rated no-load speed.

Compliance is checked by the following test.
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The tool is operated for 5 min at no-load. Immediately afterwards, the battery is replaced with
a fully charged battery. The speed of the spindle is then measured after the tool has been
operating for 1 min at no-load.

K.19.101.1 Parts that also function as guards to prevent access to the impeller or the
shredding means, if any, such as the debris collector, vacuum tube or blower tube shall either
— not be capable of being opened or removed without the aid of a tool; or

— when opened or removed without the aid of a tool, de-energize the impeller or the shredding
means, if any, by one of the following methods:

an electronic circuit; or

electromechanical means; or

a combination of an electronic circuit and electromechanical means.
Ele¢tronic circuits which are employed to fulfil the requirements of this|subclause |are

conpidered to be safety critical functions and shall have a minimum perfegrmance level (PL)
in accordance with Table 4.

Compliance is checked by inspection and by the following tests:

Ele¢tromechanical means that are switches without direct opening action contact mechanisms
shall be tested under the conditions of IEC 62841-1:2014,.K:23.1.201 except as follows:

— for machines with a momentary power switch withino provision for being locked in the [on

bosition, for 6 000 operating cycles; or

— for machines that incorporate a power switch.other than a momentary power switch| for
12 000 operating cycles, unless two switches are used in series where each one is te$ted
for 6 000 operating cycles.

Ele¢tromechanical means with direct opening action contact mechanisms shall be tested for
1 000 operating cycles at a rate of 2%ycles per minute under the electrical load conditlons
encpuntered in the machine.

NOTE 301 An example of a direct.opening action contact mechanism is a jumper.

There shall be no failure of the switches without direct opening action and |the
eleg¢tromechanical means with direct opening action during or after the test.

K.1D.201 It shall hot be possible to install a detachable battery pack or a separable battery
pack in reversepolarity.

Compliance*is checked by inspection.

K.18.202 | ithium-ion enclosure pressure test

This subclause applies only to lithium-ion batteries.

An enclosure for lithium-ion batteries shall be designed such that it will safely release gasses
that may be generated as a result of venting.

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?Z; 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 %
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through a (2,87 + 0,05) mm diameter orifice to the enclosure of a tool with integral battery
or the enclosure of a detachable battery pack or separable battery pack. The pressure
within the enclosure shall drop below 70 kPa in 30 s. There shall be no rupturing that would
cause the enclosure to fail to meet the requirements of this standard. An additional volume,
not to exceed 3 ml, is allowed to be added to the enclosure volume as may be required for
test fittings.

K.20 Mechanical strength

K.20.1 Battery tools and battery packs shall have adequate mechanical strength, and shall

be soconstructed that theyv withstand rough-handling-that mav be exnected
Y 9 9 4 1

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
meet 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 0f-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
mmediately prior to the test;

— lhe battery shall demonstrate normal discharging and recharging after the test;
— there shall be no damage to the cell vent that impairs compliance with K.21.202.
K.2p.3.1 Hand-held garden blowers and hand-held garden blower/vacuums that|are
configured as a hand-held garden blower in dccordance with 8.14.2 a) 101), with |lany

detachable battery pack attached, are dropped:once from each of the four orientations shpwn
in Rigure 108 on a concrete surface. The machine is placed and held on the concrete surface

bwn
d to

fery
na
ion.
fore
the

ome

arden

— detachable battery pack; or

— separable battery pack that is mechanically attached to the machine

fitted, are dropped once from the orientation shown in Figure 110 on a concrete surface. The
machine is placed and held on the concrete surface in the orientation shown in Figure 110. The
machine is then lifted vertically by 760 mm, while maintaining the machine orientation, before
being allowed to drop onto the concrete surface. Secondary impacts shall be avoided.

NOTE 2 A method for avoiding secondary impacts is tethering.
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If attachments are provided as specified and mounted in accordance with 8.14.2, the test is
repeated, with each attachment or combination of attachments mounted to a separate
machine sample.

Each drop shall be conducted on a separate sample, unless a single sample can be subjected
to multiple drops without failure. If a sample has been subjected to multiple drops and fails,
then the drop in the orientation that resulted in the failure is repeated using a new sample. If
the new sample passes the test for the drop in that orientation, then the requirements for the
drop in that orientation are considered to be fulfilled. The test is continued in this manner until
all drops in each of the four orientations are completed.

In gddition, for detachable battery packs or separable battery packs, the test is repeelzted
thrde more times on the battery packs separately.

In gddition, backpack garden blowers, backpack garden blower/vacuums cand backpack
garfden vacuums, with any

— detachable battery pack; or

— Beparable battery pack that is mechanically attached to the machinée

fitteld, are placed in the orientation shown in Figure 110 and ifmpacted with a smooth steel
sphere having a diameter of (50 £+ 2) mm and weighing (0,55 £ 0,03) kg once on each surface
thal is likely to be weak. If a part of the machine can be impacted from above, the sphere is
dropped from a rest position to strike the component. Otherwise, the sphere is suspended py a
cord and is allowed to fall from a rest position as a peadulum to strike the area of the machine
to ble tested. In either case, the vertical travel of theSphere is (1,3 £ 0,1) m.

It is|not required that the machine still can operate’ after the test.

K.2D.3.2 A battery-operated transportable tool with any detachable battery pack attached,
plag¢ed in its normal operating positionysis 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 impag¢ted
from above, the sphere is dropped.from a rest position to strike the component. Otherwise,|the
sphere is suspended by a cord and-is allowed to fall from a rest position as a pendulum to strike
the farea 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 fungtion
properly.

Defprmation of_asguard or other part is acceptable, if the part can be readily restored tg its
original shape.,

Damageto the tool or a portion of the drive system, other than a guard is acceptable, if the |tool
is incapable of normal operation.

In addition for detachable battery packs or separable battery packs with a mass greater than
or equal to 3 kg the test is repeated on the battery packs separately.

In addition for detachable battery packs or separable battery packs with a mass less than
3 kg, the battery pack shall withstand being dropped three times on a concrete surface from a
height of 1 m. The sample shall be positioned to vary the point of impact.

K.20.4 This subclause is not applicable.
K.21 Construction

K.21.5 This subclause is not applicable.
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K.21.6 This subclause is not applicable.

K.21.7 to K.21.15 These subclauses are not applicable.

K.21.17.1.2 Modification:

The number of cycles is 6 000.

K.21.18 Addition:

NOT

K.2

K.2

K.2

K.2

K.2

rechhargeable) as an energy-source for their primary function.

Compliance is checKed by inspection.

K.2

Compliance is checked by inspection or, if in doubt, by inspecting the cells after conclusio

E 301 In Europe (EN IEC 62841-4-6), the following additional subclause applies:
K.21.18.Z101 Isolation device

Machines with an integral battery shall be equipped with an isolation device to prevent the risk Jof injury
mechanical hazards during servicing or user maintenance.

A\n isolation device shall
- provide disconnection of at least one pole of the battery from the serviceable region‘ef the machine;

- be equipped with an unambiguous indication of the state of the disconnection device which correspon
each position of its manual control (actuator);

- be provided with protection against accidental reconnection.

Can be disconnected for servicing or user maintenance, or an electtoméechanical power switch with a d
mechanical link between the actuator and the contact.

Compliance is checked by inspection and by manual test.

1.21 This subclause is not applicable.

1.25 to K.21.29 These subclauses are net applicable.

1.31 to K.21.34 These subclauses-are not applicable.
1.101 Subclause 21.101 of this document is not applicable.

1.201 Tools shall not-readily accept general purpose batteries (either primary

from

s to

NOTE Examples of methods to achieve this disconnection include rembvable jumpers, integral batteries| that

irect

or

1.202 Vents of lithium-ion cells shall not be obstructed in such a way as to defeat their
operation if v€nting is relied upon for safety.

n of

the

abnormal tests of K.18.1 a), b) and c) to ensure that cells have not vented by any me

ans

other than through the cell vent.

K.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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K.21.301 Separable battery packs that are intended to be supported on the body of an
operator in accordance with K.8.14.2 b) 301) shall be provided with a means of support or

attachment.

This requirement may be fulfilled by providing a shoulder harness, belt harness or other means

of support or attachment.

Any shoulder or belt harness shall be adjustable to the size of the operator and its operation

shall be in accordance with K.8.14.2 b) 301).

Shdulder or belt harnesses shall be:

— fesigned in a way for easy removal; or

— Pquipped with a quick release mechanism

thafl ensures that the separable battery pack(s) can be removed or released quickly from
operator.

The quick release mechanism shall be positioned either at the. cennection between
seplarable battery pack(s) and harness or between the harness‘and operator. The q
relefase mechanism shall only allow separation by deliberate actién of the operator. The q
relefase mechanism shall be designed to open while under the weight of the separable bat

padk(s). It shall require the use of only one hand and have ne“/more than two release points.

the

the
hick
hick
ery

NO 301 An example of a release point is a buckle that requires squeezing between a thumb and finger bgfore

relegsing, e.g. side release buckles.

A dpuble shoulder harness is considered to be designed in a way for easy removal, if the
and| right shoulder straps are not connected_to."each other in front of the operator’s bod

left
. If

straps to connect between the left and rightrshoulder straps are provided, it is also considgred
to be designed in a way for easy removal when the straps connecting between the left and right

shoplder straps can be released underhe load of the separable battery pack(s) by using
hand and have no more than two release points.

Thel release mechanism shall only allow separation by deliberate action of the operator.

one

Compliance is checked by inspection and by functional test using the heaviest separgble

battery pack(s) identified in IEC 62841-1:2014, K.8.14.2 ¢) 2).
K.22 Internalwwiring
K.2R.2 This subclause is applicable only for hazardous voltages.

K.2R.3/,This subclause is not applicable.

K.22.6 Replacement of the last paragraph:

After the test, the tool shall comply with Clause K.9.
K.23 Components

K.23.1.2 This subclause is not applicable.
K.23.1.9 This subclause is not applicable.

K.23.1.10 Power switches shall have adequate breaking capacity.
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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 of 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.2B.1.201 Power switches shall withstand, without excessive wear or other harmful eﬂlect,
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 switch is
opeyated at a uniform rate of 30 operations per minute. During the test the switch shall opelate
corfectly. After this test, the power switch shall have no electrical or mechanical failure. Iff the
swilch operates properly in the “on” and “off” positions at the end of the.test, it is considered to
havie no mechanical or electrical failure.

K.2B.5 This subclause is not applicable.

K.2B.201 Cells employed in tools or cells employed ‘in battery packs shall comply with
IEC|{62133.

NOTE The above requirement for testing according to IEC62133 does not include the battery pack itself.

K.2B.202 Rechargeable cells employed in @ools or in battery packs shall not be of lithium-
mefal type.

Compliance is checked by inspection)
NOTE Lithium-ion cells are not lithium-metal cells.
K.24 Supply connection and external flexible cords

Clause 24 of this document is not applicable, except as follows:

K.24.301 External flexible cables or cords connecting machines to separable battery patEks
and| interconnection cords shall have a cord anchorage to prevent strain on the conductors,
inclpding twisting, at the terminals and protect the insulation of the conductors from abrasipn.

It slpall not be possible to push the cord into any enclosure to such an extent that the corfl or
internal paris 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 specified in Table K.301, 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 a force
as specified in Table K.301. The test is carried out 25 times.

The cord, unless on an automatic cord reel, is then subjected to a torque as specified in
Table K.301 that is applied as close as possible to the enclosure for 1 min.
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After the tests, the cord shall not

demonstrate tearing of the sheath, covering or sleeving; or
demonstrate breakage of more than 10 % of the strands of any conductor; or

show appreciable strain at the terminals; or

— be longitudinally displaced by more than 2 mm.

Table K.301 — Pull and torque value

Cord type Pull Torque
N Nm

Exfernal flexible cables or cords connecting machines to separable 100 Q9,35

baftery packs

Interconnection cords 100 Not’applicabl¢
K.24.302 If a machine is supplied with a separable battery pack, it shall be possible for|the
operator to disconnect the separable battery pack from the machine\without the use of a[tool
during normal use.
Compliance is checked by inspection.
K.24.303 External flexible cables or cords used on machines with separable battery pajcks
and|interconnection cords shall comply with 24.4 or
— have an insulation of the conductor that.is ‘adequate for its working voltage @nd

emperature; and

— phave a covering or sleeving.
Compliance is checked by inspection.
K.25 Terminals for externalkconductors
Thig clause is not applicable.
K.26 Provision forearthing
Thig clause is not\applicable.
K.27 Screws and connections
K.2f 4V This subclause is applicable except as follows: the sixth paragraph and |the
accompanying 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, protective 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.
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The values in Table K.1 are equal to or larger than the values required by IEC 60664-1, when
all the following:

an overvoltage category I;

a material group lll;

a pollution degree 1 for parts protected against deposition of dirt and for lacquered or

enamelled windings;
a pollution degree 3 for other parts;
and inhomogeneous electric field

are|applied.
Profection against deposition of dirt may be achieved through the use of
— encapsulation with a minimum thickness of 0,5 mm; or
— protective coatings that prevent the combined deposition of fine particles’and moisturg on
surfaces between conductors. Requirements for these types of protective coatings |are
Hescribed in IEC 60664-3:2016; or
— penclosures that prevent the ingress of dust by means of filters) or seals, provided thaf no
Hust is generated within the enclosure itself.
NOTE 1 An example of encapsulation is potting.
Table K.1 — Minimum creepage distances and clearances
between parts of different potential
Dimensions in millim¢tres
Working Working Working Working Working
voltage =15V voltage > 15V voltage > 32 V | voltage > 130 V | voltage > 280 V
and < 32.V and £ 130 V and <280V and < 480 vV
Conditions Cree- | Clear- | Cree-~|Clear- | Cree- | Clear- | Cree- | Clear- | Cree- | Clear-
page ance page ance page ance page ance page ange
dis- dis- dis- dis- dis-
tance tance tance tance tance
Switched circuit
— Mrotected
dgainst
deposition of dirt | 0,8 0,8 1,0 1,0 1,0 1,0 2,0 2,0 2,0 2Jo
— rot protected
dgainst
deposition of digt\°0,8 @ 0,8 1,5 1,5 2,09 1,5 3,0¢° 2,5 8,0 3J0
Norn-switched
cirduit
— Hrotected
gainst
jnpnciﬁr\n of dirt n‘;z n,g 1,1-'\ 1‘1-'\ 1’2 1,1-'\ ')‘n o’n ’7,{\ 210
— not protected
against
deposition of dirt 1,1 0,8 1,5 1,5 2,5 1,5 4,0 2,5 8,0 3,0

These creepage distances are slightly lower than suggested by IEC 60664-1. Creepage distances between
parts of different potential (functional insulation) are only associated to fire hazard in the machine, not to electric
shock hazard. As products in the scope of IEC 62841 are products supervised during normal use, lower

distances are justified.

For parts of different potential in switched circuits only, including conductive patterns on
printed circuit boards, creepage distances and clearances smaller than the minimum values
specified

in Table K.1; or
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— for conductive patterns on printed circuit boards as specified below

are allowed, provided shorting of the two parts does not result in the machine starting or in a
risk of fire in the machine as specified in K.18.1.

For conductive patterns on printed circuit boards, except at their edges, the minimum creepage
distances and clearances in Table K.1 between parts of different potential may be reduced,
as long as the peak value of the voltage stress does not exceed:

— 150V per mm with a minimum value of 0,2 mm, if protected against the deposition of dirt;
irot-pretected—against-the—depesition of

BAHA-HEA AR af- 0O B oo
TOC—OT OO T, 1

dirt.

When the limits mentioned above lead to higher values than those of Table K.1, the“valuefs of
Table K.1 apply.

NOT[E 2 The above values are equal to or larger than the values required by IEC 60664-3:20416:

For|parts having a hazardous voltage between them, the sum total of the’'measured distar|ces
betyveen each of these parts and their nearest accessible surface ;shall not be less than|the
valyes shown in Table K.2.

NOTE 3 IEC 62841-1:2014, Figure K.1 provides clarification on the measurement method.

Table K.2 — Minimum total sum of creepage distances and clearances
to accessible surfaces

Dimensions in millimgtres

Hazardous voltage with.a,working voltage of
<130V > 130 V-and < 280 V > 280V and <480V
Creepage Clearance Creepage Clearance Creepage Clearanceq
distance distance distance
5,0 1,5 8,0 3,0 16,0 4,0

Creepage distances and clearances for working voltages greater than those shown in [this
subplause shall be determined from the application of IEC 60664-1.

Compliance is checKed by measurement.

The way in which creepage distances and clearances are measured is indicated in
IEC|62841-1:2014, Annex A.

Disfances'through slots or openings in external parts of insulating material are measured to|the
mefahfoil in contact with the accessible surface; the foil is pushed into corners and the liké by
means of the standard test probe B of IEC 61032:1997, but is not pressed into openings.

The sum total of distances measured between parts operating at working voltage that is a
hazardous voltage and accessible surfaces is determined by measuring the distance from
each part to the accessible surface. The distances are to be added together to determine the
sum total. See Figure K.1.

In addition, one of the creepage distances or clearances to the nearest accessible surface
shall be at least 1 mm.

If necessary, a force is applied to any point on bare conductors and to the outside of metal
enclosures, in an endeavour to reduce the creepage distances and clearances while taking
the measurements.
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The force is applied by means of the test probe B of IEC 61032:1997 and has a value of:

— 2 N for bare conductors;
— 30 N for enclosures.

Means provided for fixing the machine to a support are considered to be accessible.

K.28.2 Subclause 28.2 of this document is not applicable.
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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 Part 4-6 apply unless otherwise specified in this annex. If a
clause is stated in this annex, its requirements replace the requirements of the main body of

th Port 4 6 11l tharia o fiad Soabalo, et tabl PNV~ S PTET wrbakb
IS aft—4—o—tureSS—otRerwisSe OMPCUIMCU Ul TaUuST S, MUTC S, taAuTc S arnd nmyutTt S wWiiTorT are

addjtional to those in the main body of this Part 4-6 are numbered starting from 301.

L.1| Scope

This annex applies to rechargeable battery-powered motor-operated or magrnetically driven
hanld-held and backpack

— parden blowers;
— parden vacuums; and

— parden blower/vacuums

and| the battery packs for such machines that are also operated and/or charged directly from
the |mains or a non-isolated source, including magchines provided with integral batfery
chargers.

Clags lll tools (machines) as specified in 7.1 of this document are not considered in this anpex.

Thig annex specifies additional requirements for machines covered by this annex.

L.3| Terms and definitions
Thig clause is applicable exceptias follows:
For|the purpose of this annex, the following additional definitions apply:

L.3]J201

battery system
comjbination of)a-lithium-ion battery, the charging system, the tool and the interfaces between
them as existing during operation of the tool or during charging

L.3J202
cell
basic functional electrochemical unit containing an assembly of electrodes, electrolyte,
container, terminals, and usually separators, that is a source of electrical energy by direct
conversion of chemical energy

L.3.203

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
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204
rging system

combination of circuitry intended to charge, balance and/or maintain the state of charge of the
battery

L.3.

205

C; 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

L.3]206
detachable battery pack

bat
rem

L.3
fire
emi

L.3
full
cell
sys

L.3
full
bat
disd
with
beir

Notel

L.3
gen
bat

intended for a variety of different manufacturers’ products

ery which is contained in a separate enclosure from the battery tool and is intended tq
oved from the tool for charging purposes

207

5sion of flames from a battery

208

y charged (battery/cell)
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 conditions occ

be

ng

urs:

harge terminates due to protective circuitry.or the battery (or cell) reaches a total volage

an average voltage per cell equal to.the’end-of-discharge voltage for the cell chem
g used unless a different end-of-discharge voltage is specified by the manufacturer

1 to entry: The end-of-discharge voltages for common cell chemistries are provided in L.5.210.

210
eral purpose (battery/cell)

stry

eries and cells available from a variety of manufacturers, through a variety of ouflets

eak

Notel 1 to entry: 12 V autemotive batteries and AA, C and D alkaline cells are examples of general purpose.
L.3J211

hazardous voltage

volthge between parts having an average value exceeding 60 V d.c. or exceeding 42,4 V p
whegn the peak-to-peak ripple exceeds 10 % of the average value

L.3.212

integral battery
battery which is contained within the battery tool and is not removed from the battery tool for
charging purposes

Note 1 to entry: A battery that is to be removed from the battery tool for disposal or recycling purposes only is
considered to be an integral battery.

L.3.

213

maximum charging current
highest current that a lithium-ion cell is permitted to pass during charging for a specified range
of temperatures as specified by the cell manufacturer and evaluated in accordance with

IEC

62133.
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L.3.214
separable battery pack
battery which is contained in a separate enclosure from the battery tool and is connected to

the

battery tool by a cord

L.3.215
specified operating region
range of permissible operation of lithium-ion cells, expressed by cell parameter limits

L.3.215.1
spercified-operating regionforcharginy

con
ope

L.3

022

ditions for voltage and current during charging in which the lithium-ion cell is permitte
rate as specified by the cell manufacturer and evaluated in accordance with IEC62/133

216

uppger limit charging voltage
highest voltage that a lithium-ion cell is permitted to attain during normal charging fq

spe
acc

L.3

brdance with |IEC 62133

217

veniting

con
pre

L.4

L.4

dition that occurs, when a cell releases excessive internal’pressure intended by desig
tlude explosion

General requirements

301 Machines shall comply with the requirements specified in

he main body of this document when the'machine is in the configuration where it is supp
by the mains or by a non-isolated sdurce; and

Annex K when the machine is in the configuration where it is supplied by a battery

unlgss otherwise specified in this annex.

Non-isolated sources shall’comply with the requirements specified in the main body of

doc

Por

Lment as far as applicable or unless otherwise specified in this annex.

ions of the machine that are electrically isolated from the mains or a non-isolated sou

by g safety isolating transformer, protective impedance or other similar means shall con
only with the-réquirements specified in Annex K.

Any

sourceé, s considered not to be a live part.

L.5

d to

ra

cified range of temperatures as specified by the cell manufacturer and evaluated in

lied

this

rce
ply

part that is not energized through a galvanic connection to the mains or to a non-isolgted

General conditions for the tests

L.5.2 Addition:

The 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.
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201 When measuring voltage, the peak value of any superimposed ripple exceeding 10 %
of the average value shall be included. Transient voltages are ignored, such as a temporary
increase of voltage, for example after the battery pack is removed from the charger.

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 voltage limits have been exceeded, the peak value of the voltage
measured after this network shall be used. The measurement shall have measurement
tolerance within + 1 %.

L.5
per.
che
to b

L.5
bat
inst
hou

L.5
be
high

L.5
ave

L.5
the
resl

L.5
refe

L.5
the
cha

L.5

203 Some of tfie tests may result im fire or explosion. It 1S therefore important
bonnel be protected from the flying fragments, explosive force, sudden release of-h
mical burns, intense light and noise that may result from such explosions. The testlare
e well ventilated to protect personnel from possible harmful fumes or gases.

204 Unless otherwise specified, all batteries shall be fully conditioned as follg
teries shall be fully discharged and then charged in accordance with fthe manufactul
ructions. The sequence shall be repeated one more time with an interval of at least
s after each discharge.

205 The location of thermocouples for lithium-ion cell température measurements 3
bn the outer surface, half way along the longest dimensjon,) of the cell that results in
est temperature.

206 Currents measured during battery charging shall be average currents with
raging period of 1 sto 5 s.

207 If not otherwise specified, a fully charged battery shall be used. After removal f
charging system and before starting atest, the fully charged battery shall be allowe
for at least 2 h but no more than 6 h at.an ambient temperature of (20 +5) °C.

208 When a battery comprising\of a single cell is employed, instructions in this stand
rring to special preparations ef.a cell in a series configuration shall be ignored.

cluster shall be treatedas a single cell for those tests that require altering the amour
rge 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;
1,75 V/cell for lead-acid batteries;
P.&/V/cell for lithium-ion batteries, unless the manufacturer specifies a different voltagd

hat
cat,
a is

wSs:
er’s
two

hall
the

an

rom
d to

ard

209 For battery designs.where there is a series arrangement of parallel clusters of cells,

t of

L.7

L.7.

L.8

L.8.

the

Classification

1 This subclause applies except that class Ill tools are not considered in this annex.

Marking and instructions

1 Non-isolated sources that can supply a tool, or tools that can be supplied directly fi
mains, shall be marked with the following:

rated voltage(s) or rated voltage range(s), in volts;

rom
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symbol for nature of supply, unless the rated frequency(ies) or rated frequency range is
marked. The symbol for nature of supply shall be placed next to the marking for rated

voltage;
rated input, in watts, or rated current in amperes;

symbol for class Il construction, for class Il tools only.

Compliance is checked by inspection.

L.8.3 Tools and detachable battery packs or separable battery packs shall be marked 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 states city
postal code (if any) are deemed sufficient for this purpose;

Hesignation of series or type,

Df letters and/or numbers and may be combined with the designation of tool.

NOTE 1 The term “designation of series or type” is also known as model number}

Todls shall also be marked with additional information as follows:

he year of manufacture and a date code of identifying atdleast the month of manufactu

Hesignation of the tool:
designation of the tool may be achieved by a code“that is any combination of lett

"«

such as “drill”, “planer” etc. in the instructions_supplied with the tool;

NOTE 2 An example of such code is “A123-B”.

Sep

for tools manufactured such that its parts-are shipped separately for assembly by the
Liser each part shall be marked with a\distinct identification on the part or the package.

follgws:

the capacity assigned by.the ' manufacturer in Ah or mAh, based on the rated capacity off
cells determined in accordance with IEC 61056-1, IEC 61960, IEC 61951-1 and IEC 619
P, as applicable;

for alkaline or othérnon-acid electrolyte batteries, the type of battery such as Li-lon, N
and NiMH.

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

Compliance is checked by inspection.

L.8

hllowing the technical identification of the product. This may be achieved. by a combinajt

humbers or symbols providing that this code is explained by giving the explicit designalt

sed
and

on

ers,
on

end

arable and detachable battery packs shall also be marked with additional informationf as

the
51-

iCd

la 64— Nomreisotated I | e st I F "

accordance with 8.1 and 8.3 of this document, as applicable.

Compliance is checked by inspection.

L.8

.302 Garden blower, garden vacuum and garden blower/vacuum safety warnings

The safety warnings specified in

are

IEC 62841-1:2014, 8.14.1.1; and
IEC 62841-1:2014, L.8.14.1.1; and
8.14.1.101 of this document

applicable.

s in
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L.8.4 Markings specified in L.8.1, 8.2 and L.8.3 shall not be on a detachable part of the tool.

Markings specified in 8.2 shall be clearly discernible from the outside of the tool. Markings
specified 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 removal of a cover, if necessary.

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

Compliance is checked by inspection.

L.8J14.1.1 This subclause is applicable except as follows:

Itemp 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 thd
suitable for one type of battery pack may create a risk of fifeswhen used with ano
battery pack.

Use power tools only with specifically designated, battery packs. Use of any o
battery packs may create a risk of injury and fire.

tis
ther

ther

When battery pack is not in use, keep it away ftom other metal objects, like pgper

clips, coins, keys, nails, screws or other.small metal objects, that can mak
connection from one terminal to another..Shorting the battery terminals together
cause burns or a fire.

Under abusive conditions, liquid may.be ejected from the battery; avoid cont

ea
may

act.

If contact accidentally occurs, flush'with water. If liquid contacts eyes, additionplly

seek medical help. Liquid ejected from the battery may cause irritation or burns.

Do not use a battery pack or:teol that is damaged or modified. Damaged or mod
batteries may exhibit unpredictable behaviour resulting in fire, explosion or risk of inj

Do not expose a battery pack or tool to fire or excessive temperature. Exposur
fire or temperature ahove 130 °C may cause explosion.

NOTE The temperature ,130 °C“ can be replaced by the temperature ,265 °F*.

fied
ry.

e to

Follow all charging instructions and do not charge the battery pack or tool outgide

the temperature range specified in the instructions. Charging improperly o
temperatures outside the specified range may damage the battery and increase the
of fire.

6) PBervice

)

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

I at
risk

cal

b) Never service damaged battery packs. Service of battery packs should only be

performed by the manufacturer or authorized service providers.

L.8.14.2 This subclause is applicable except as follows:

Addition:

e) For battery tools:

1) Instructions regarding battery charging, information regarding ambient temperature
range for tool and battery use and storage, and the recommended ambient temperature

range for the charging system during charging;
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2) For a battery-operated tool intended for use with a detachable battery pack or a
separable battery pack: instructions indicating the appropriate battery packs for use,
such as by a catalog number, series identification or the equivalent;

3) Instructions indicating the appropriate charger for use, such as by a catalog number,
series identification or the equivalent.

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

L.9

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

Protection against electric shock

NOT

The

Add

Too

thene is adequate protection against electric shock.

The

by @& non-isolated source. During the evaluation in this condition, battery packs are tdg

con
rem

L.9
bat
wh¢g
imp

In t
exc
cap

Corn
con

The
to 4
inse

If th
the

E The title of this clause differs from that of the main standard.

ition:

Is covered by this annex and their battery packs shall be so constricted and enclosed

clause of the standard applies to tools when they are conneCted to the mains or are supp

hected to the tool in the normal fashion. The tool is also evaluated with the battery
oved 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 operated ur

re the voltage between them is hazardous, unless they are provided with protec
edance.

he case of protective impedanceé; the short circuit current between the parts shall
bed 2 mA for d.c. or 0,7 mA_peak for a.c. and there shall not be more than 0,1
acitance directly between the ‘parts.

npliance for accessibility is checked by applying the test probe B of IEC 61032:1997 to e
ductive part.

test probe B of IEC 61032:1997 is applied with a force not exceeding 5 N through open
ny depth that\the test probe will permit, and it is rotated or angled before, during and &
rtion to agy_position.

e opening does not allow the entry of the probe, a rigid test probe with the dimension

requirements of 9.1 through 9.4 apply for all conditions along with the followjing.additign:

that

lied
be
ack

der

ery power it shall not be possible to have two.conductive, simultaneously accessible parts

tive

not

ach

ngs
fter

s of
obe

fest probe B of IEC 61032:1997, but without any articulation, is used, the force on the pr

is in

creased ta 20 N and the test with the articulated test prnhp Bof I[EC 61032:1997 rp,np.cuted,

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-

ene

L.9.

rgized by means of a user operable plug, battery disconnection or a switch.

301 During any evaluation of a machine in accordance with Clause 9 of this docum

ent,

where the machine is in the configuration where it is directly connected to the mains or to a
non-isolated source, battery packs shall be connected to the machine in accordance with
IEC 62841-1:2014, 8.14.2 a 3). The machine is also evaluated with the battery removed if the
battery is a detachable part.
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L.10 Starting

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.11 Input and current

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. In the case of tools that can also charge the battery
while_performing their intended function, the test is conducted while charging a previously
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 tools that can also gharge the battery
while performing their intended function, they are tested with the charger<connected and|are
ope’}'ated at no-load until the tool stops operating due to the battery being discharged or yntil
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

Chdrging a lithium-ion battery under normal conditions shall not exceed the specified
opearating region for charging of the cell.

Compliance is checked by the following tests.

Thel 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 a minimum temperature lower than 4 °C,|the
fest is also conducted at that minimum temperature 95 K;

— |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 fg K.

Forlall 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 ysed
to gvoid measuring the individual branch currents. The result shall not exceed their specified
opdrating (region for charging (e.g. limits of voltage and current dependant on |the
temperature).

NOTE 4.¥ The following is an example result of such analysis: the charging current for each branch of a pafallel
connection would not need to be monitored, if the maximum deliverable current of the charger did not exceed the
maximum charging current of a single cell.

For batteries employing series configurations, the test is repeated with a deliberately
imbalanced battery. The imbalance is introduced into a fully discharged battery by charging
one cell to approximately 50 % of full charge.

If it can be demonstrated through testing and/or design evaluation that an imbalance less than
50 % would actually occur in normal use, then this lower imbalance may be used.

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.
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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.12.301 [If a machine

— Is in the configuration where it is supplied by the mains or a non-isolated source; and
— can charge the battery while performing its intended function;

the tests of Clause 12 of this document are conducted with a fully discharged battery and the
charger connected. The machine is then operated with a torque load applied such that rated
the [test is conducted until thermal equilibrium is reached.

NOTE 301 The current due to charging the battery can vary during this test.
L.1B 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 conne¢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 cahnected to the mains and with a batteny in
a cgndition that results in the most unfavourablestemperatures.

In addition, tools capable of charging the battery and which may also be capable of perforrIing
its Intended operation shall also be evaluated with battery power alone if this may crg¢ate
temperatures that are more unfavourable. For the purposes of L.13.1, a part that is energized
only by a battery source is not to be~considered live.

L.13.2 Addition:

Non-metallic parts of aidetachable battery pack or separable battery pack or non-metpllic
paris of a tool that contains an integral battery supporting connections that carry a curfent
exceeding 0,2 A during charging and non-metallic parts within a distance of 3 mm of duch
conphections, arewsubjected to the glow-wire test of IEC 60695-2-11:2000, which is carried|out
at 850 °C.

Howeversthe tests are not applicable to:

— bparts supporting welded connections and parts within a distance of 3 mm of these
connections;

parts supporting connections in low-power circuits described in Annex H and parts within a
distance of 3 mm of these connections;

soldered connections on printed circuits boards and parts within a distance of 3 mm of these
connections;

connections on small components on printed circuit boards, such a diodes, transistors,
resistors, inductors, integrated circuits and capacitors, and parts within a distance of 3 mm
of these connections.

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

eva uated forelectrlc strength W|th thelr charger connected.

L.17.301 The requirements of Clause 17 of this document apply to machines~capabl¢ of
operating for the duration of the test of

— [17.2 of this document; and
- |EC 62841-1:2014, 17.3 (if applicable)

while they are supplied directly from the mains or from a non-isolated’source.

Maghines that are not capable of operating for the duration of the test of

— [17.2 of this document; and
— |EC 62841-1:2014, 17.3 (if applicable)
whiE they are supplied directly from the mains or from a non-isolated source shall be operIted

under battery power for the duration of the test(s) but shall be evaluated for electric stremgth
with the mains or non-isolated source 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 doesnot apply to lithium-ion charging systems, since they are covgred
by 1.18.202.

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 praetical.

Compliance is checked by the following tests.

The abnormal conditions aj to 1) below shall be applied.

The battery tool, battery pack and the cords of d) and e), as appropriate, are placed on a soft
wood surface covered by two layers of tissue paper; the sample is covered by one layer of
untreated 100 % cotton medical gauze. For the tests b), c) and f), the tool is switched on and
no additional mechanical load is applied. The test is conducted until failure or until the test
sample returns to within 5 K of the ambient temperature or, if neither of these occurs, until at
least 3 h has elapsed. A new sample may be used for each fault listed below. No explosion
shall occur during or after the test. There shall be adequate protection against electric shock
as defined in Clause L.9. No charring or burning of the gauze or tissue paper shall result.
Venting of the cells is permitted.

Charring is defined as a blackening of the gauze caused by combustion. Discolouration of the
gauze caused by smoke is acceptable. The resistance for the short in items a), b), d), e) and f)
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shall not exceed 10 m&. 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, unless the
test is otherwise satisfactorily completed. Alternatively, the test may be repeated with the open-
circuited device bridged.

Howv ; be
regarded as providing a safety critical function and comply with 18.8 with a PL = a. Ifa\user
adjystable temperature limiter operates, the test is conducted with the temperatutre \limiter
set |to the most unfavourable setting and then repeated at this setting with two additipnal
sanmples.

a) |Combinations of exposed terminals of a detachable battery pack are-shorted so ap to
broduce the worst result. Battery pack terminals that can be contacted using either [test
brobe B of IEC 61032:1997 or test probe 13 of IEC 61032:1997 are’considered expos$ed.
The means of shorting shall be selected or positioned such thatycharring or ignition of|the
tissue paper or gauze is not influenced.

b) |The terminals of each motor are shorted one at a time.
c) |The rotor of each motor is locked one at a time.

d) Any cord provided between the separable battery‘pack and the battery tool shall be
shorted at the point likely to produce the most adverse effects.

e) |Any cord provided between the tool and the charger shall be shorted at the point likely to
broduce the most adverse effects.

f) JA short is introduced between any two;uninsulated parts of opposite polarity nof in
accordance with the spacings given in<k.28.201 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
fest is not conducted on uninsulated parts that are encapsulated.

L.18.202 Lithium-ion charging‘systems — abnormal conditions

Thig subclause applies only-to-lithium-ion batteries.

The charging systemsand battery of a lithium-ion system shall be so designed that the rigk of
fireland explosion.as) a result of abnormal operation during charging is obviated as far gs is
pragtical.

Compliance’is‘checked by the following test.

A spmple’ containing the battery and the associated assemblies of the charging system|are
plagdedon a soft wood surface covered by two layers of tissue paper; the sample is covered by
one layer of untreated 100 % cotton medical gauze. The battery system is operated as specified
in L.8.14.2 e)1) with all of the categories of abnormal conditions listed below in a) to d).

a) Components in the charging system are faulted as in 18.6.1 b) to f), one at a time, if the
outcome of such a fault is uncertain based upon analysis. For each fault condition
introduced, the state of the battery before charging is as follows:

— a series configured battery shall have a deliberate imbalance. The imbalance is
introduced into a fully discharged battery by charging one cell to approximately 50 %
of full charge; or

— if the test of L.12.201 is conducted with an imbalance of less than 50 %, a series
configured battery shall have a deliberate imbalance as established in L.12.201; or

— a single cell or parallel only configuration battery shall be fully discharged.
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b) If the test of L.12.201 is conducted with an imbalance of less than 50 % due to the function
of circuit(s), and if a single fault of any component within that circuit(s) is shown to result in
the loss of that function, then a series configured battery shall be charged with a deliberate
imbalance. The imbalance is introduced into a fully discharged battery by charging one
cell to approximately 50 % of full charge.

c) For a battery with a series confiquration, 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

he battery. For a charger with a cord that connects to the battery, the short shall be

ntroduced at the point likely to produce the most adverse effects. The resistancé of|the
short shall not exceed 10 mQ.

Durng the tests, each cell voltage is continuously monitored to determine if it-has exceeded
the |limit condition. Venting of the cells is permitted.

Thel test is conducted until the sample under test experiences a failure, returns to within 5 K of
the lambient temperature or, if neither of these, until at least 7 h or twice the normal chgrge
perfjod has elapsed, whichever is longer.

Tesfts 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 papér 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 the shonting
means is not considered a failure.

— |The cells shall not have exceeded the uppler limit charging voltage by more than 150{mV
br, 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 discharged by uging
the tool tested (in the case of an.integral system) or by using a new sample of the toof (in
the case of a detachable battery system) to approximately 50 % charge, followed by an
attempt to recharge the battery normally. There shall be no charging current after 10|min
br after 25 % of the nominalcapacity has been delivered, whichever occurs first.

— [There shall be no evidence of damage to the cell vent to impair compliance Wwith
Subclause L.21.202:

L.18.203 Lithium-ioh battery short circuit

Thig subclause.applies only to lithium-ion batteries.

configured integral battery, detachable battery pack or separable battery pack are shofted
und

The[e shall'be no risk of fire or explosion when the main discharge connections of a series

rconditions 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
discharged.

A detachable battery pack or separable battery pack is placed on a soft wood surface
covered by two layers of tissue paper and the sample is then covered by one layer of untreated
100 % cotton medical gauze.

A tool containing an integral battery is placed on a soft wood surface covered by two layers of
tissue paper and the sample is then covered by one layer of untreated 100 % cotton medical
gauze.
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The main discharge connections of the battery are shorted with a resistance not to exceed
10 mQ. The test is conducted until the test sample experiences a failure or until the test sample
returns to within 5 K of the ambient temperature. There shall be no explosion during or after
the test. As a result of the test, there shall be no charring or burning of the gauze or tissue
paper. Venting of cells is acceptable.

Charring is defined as a blackening of the gauze caused by combustion. Discolouration of the
gauze caused by smoke is acceptable. Charring or igniting of the tissue paper or gauze from

the
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L.18.204 Batteries other than lithium-ion — overcharging
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L.18.301 After each~of the tests specified in IEC 62841-1:2014, K.18.1, the machine s
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L.1

shorting means is not considered a failure.

ponent(s) or conductor(s) that interrupt the discharge current may operate during the-ab
s. If these devices are relied upon to pass the test, the test is to be repeated/two nf
s, using two additional samples, and shall open the circuit in the same manner), unless
is otherwise satisfactorily completed. Alternatively, the test may be repeated-Wwith the of
Lited device bridged.

ever, protective electronic circuits whose function is relied upon_to/pass a test sha
stable temperature limiter operates, the test is conducted withhthe temperature lim

to the most unfavourable setting and then repeated at this-setting with two additi
ples.

teries comprised of cells other than the lithium-ion type shall withstand abu
rcharging without risk of fire or explosion.

npliance is checked by the following test.

battery is placed on a soft wood suirface covered by two layers of tissue paper and|
ple is then covered by one layer ofuntreated 100 % cotton medical gauze and charge
te of 10 times the Cjg rate for the battery for 1,25 h. There shall be no explosion ang

rring or burning of the gauze or tissue paper. Charring is defined as a blackening of]

ting of the cells is acceptable.

stand the tests of IEC 62841-1:2014, Annex D while connected to the mains or to a n
ated source'

D Mechanical hazards
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e caused by combustioniDiscolouration of the gauze caused by smoke is acceptapble.
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.201 It shall not be possible to install a detachable battery pack or a separable bat
k in reverse polarity.

Compliance is checked by inspection.

L.19.202 Lithium-ion enclosure pressure test

This subclause applies only to lithium-ion batteries.

ery

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):
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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 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.2D Mechanical strength

Thig clause, except L.20.201 and L.20.202, only applies when the tool is in therconfiguraft
whgqre it is directly connected to the mains or to a non-isolated source.

on

L.20.201 With the battery connected, battery tools and battery packs \shall have adeqiate
meg¢hanical strength, and shall be so constructed that they withstand rough handling that may
be ¢xpected.

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 ghall
meet the requirements of Clauses L.9, L.19, L.28.1 and.either L.18.201 f) or L.28.201.

In gddition, 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
mmediately prior to the test;

— the battery shall demonstrate normalkdischarging and recharging after the test;

— there shall be no damage to the eell vent that impairs compliance with L.21.202.

L.20.202 For hand-held battery tools, L.20.202.1 applies. For transportable battery tqols,
L.20.202.2 applies.

L.20.202.1 A hand-held "battery tool with any detachable battery pack attached, ghall
withstand being dropped three times on a concrete surface from a height of 1 m. For these three
drops, the sample (sjtested in the three most unfavourable positions the lowest point of the [tool
being 1 m above'\the concrete surface. For the test, separable accessories are not mounted.

For|battery.tools with detachable battery packs, the test is repeated three more times without
the battery pack attached to the tool. New samples may be used for each series of three drpps.
For|the test, separable accessories are not mounted.

In addition for detachable battery packs or separable battery packs the test is repeated three
more times on the battery packs separately.

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

L.20.202.2 A battery-operated transportable tool with any detachable battery pack
attached, placed in its normal operating position, is impacted with a smooth steel sphere having
a diameter of (50 + 2) mm and weighing (0,55 + 0,03) kg. If a part of the tool can be impacted
from above, the sphere is dropped from a rest position to strike the component. Otherwise, the
Sphere is suspended by a cord and is allowed to fall from a rest position as a pendulum to strike
the area of the tool to be tested. In either case, the vertical travel of the sphere is (1,3 #0,1) m.
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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 dqual to 3 kg the test is repeated on the battery packs separately.

In g

L.2

This

L.2

rechhargeable) as an energy source for their primary function.

Compliance is checked by inspection.

L.2

Compliance is checked by inspection.of if in doubt, by inspecting the cells after conclusio

the

other than through the cell vent.

L.2
not

Compliance'is checked by inspection.

L.2

1 Construction

.201 Tools shall not readily accept general purpose batteries (either primary

abnormal tests of L.18.201 a), b)"and c) to ensure that cells have not vented by any m¢g

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;

bhone plugs-with a diameter of 3,5 mm or less.

clause, except L.21.201 and L.21.202, only applies when the\teol is in the configurajt
whgre it is directly connected to the mains or to a non-isolated source.

ddition for detachable battery packs or separable battery packs with a massdess fhan
3 kg, the battery pack shall withstand being dropped three times on a concrete strface fro
height of 1 m. The sample shall be positioned to vary the point of impact.

m a

on

or

.202 Vents of lithium-ion cells shall not bé obstructed in such a way as to defeat their
opefation if venting is relied upon for safety:

n of
ans

.203 User accessible(interfaces between elements of a lithium-ion battery system ghall

2 Internal wiring

This clause only applies when the tool is in the configuration where it is directly connected to

the

L.2

mains or to a non-isolated source.

3 Components

L.23.1.10 This subclause applies only to power switches of tools capable of performing their
intended operation when connected to the mains or to a non-isolated source.

L.23.1.10.201 Power switches, other than those of tools described in L.23.1.10, shall h
adequate breaking capacity.

ave
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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 of 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.

L.23.1.10.202 Power switches, other than those of tools described in L.23.1.10, shall
Wlt 5 T T ) i ’ . R and
theqmal stresses occurring in the tool.

Compliance is checked by subjecting a switch to 6 000 cycles of operation making.ahd breaking
the |current encountered in the fully charged battery tool operated at no-load:~The switch is
opefated at a uniform rate of 30 operations per minute. During the test the switch shall opefate
correctly. After this test, the power switch shall have no electrical or mechanical failure. Iff the
swilch operates properly in the “on” and “off” positions at the end of the test, it is considered to
have no mechanical or electrical failure.

L.23.201 Cells employed in tools or cells employed in battery” packs shall comply with
IEC|62133.

NOTE The above requirement for testing according to IEC 62133 does,not include the battery pack itself.

L.23.202 Rechargeable cells employed in tools or indbattery packs shall not be of lithium-mietal
type.

Compliance is checked by inspection.

NOTE Lithium-ion cells are not lithium metal cells.

L.24 Supply connection andexternal flexible cords

L.24.1 This subclause alsovapplies to a flexible cord between a non-isolated source and|the
tool

L.24.3 This subcladse also applies to a flexible cord between a non-isolated source and|the
tool

L.24.4 ThisSubclause applies, except a flexible cord provided between a non-isolgted
source and-the tool shall not be provided with a plug that can be connected directly to|the
maips.

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 cable or cord
shall have anchorages such that the conductors are relieved from strain, including twisting,
where they are connected within the tool, and protected from abrasion.

Compliance is checked by inspection.
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24 .4 of this document; and
IEC 62841-1:2014, 24.5 to 24.15

ept that

the cross-sectional area of the conductors of the cord is determined on the basis of

022

A flexible cord between a non-isolated source and the machine shall comply with

the

maximum current carried by the conductor during the test of Clause 12 of this document;

and

NOTE 301 The maximum current carried by the conductor during the test of Clause 12 of this document ig
necgssarily the rated current of the machine.

Compliance is checked by inspection and by measurement.

L.24.302 A flexible cord between a non-isolated source and the machine shall not
detachable without the aid of a tool if compliance with this document is impaired when the n

I1ISO

ated source and the machine are disconnected.

Compliance is checked by inspection.

L.24.303 Connections between a non-isolated source“and the machine shall not

inte
IEC
IEC

rchangeable with mains plugs and socket-outlets Jlisted in IEC 60884, IEC TR 6008
60906-1 or with connectors and appliance inlets.Complying with the standard sheet
60320-1.

Compliance is checked by inspection.

L.2

b Terminals for external conductors

Thig clause does not apply to interconnection cords.

L.2

b Provision for earthing

Thig clause only appties’ when the tool is in the configuration where it is directly connecte

the

L.2

mains or to a non-isolated source.

B Creepage distances, clearances and distances through insulation

Thig clause is applicable except as follows:

not

be
on-

be
or
of

UJ

L.28.1 Addition:

This subclause only applies when the tool is in the configuration where it is directly connected
to the mains or to a non-isolated source. During the evaluation in this condition, battery packs
are to be connected to the tool. The tool is also evaluated with the battery pack removed if

Suc

h removal can be accomplished without the use of a tool.

Between parts of opposite polarity that are live during charging, the creepage distances and
clearances of IEC 60335-1:2010 shall apply, if they are greater than the values in Table 12.

L.28.201

Creepage distances and clearances shall not be less than values in millimetres

shown in Table L.1. The clearances specified do not apply to the air gap between the contacts
of thermal controls, overload protection devices, switches of micro-gap construction, and
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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 Ill;

— B pollution degree 1 for parts protected against deposition of dirt and for lacquered or
enamelled windings;

— B pollution degree 3 for other parts;
— |nhomogeneous electric field

are [applied.

For|parts of different polarity, clearance and creepage distances less than those given in
Tabjle 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

Dimensions in millimétres

Working voltage Working voltage Working voltage
<15V >15V and£ 32 V >32V
Creepage Clearance Creepage Clearance Creepage Clearance
distance distance distance
0,82 0,8 %] 1,5 2,04 1,5

These creepage distances are slightly lower than suggested by IEC 60664-1. Creepage distances betwg¢en
live parts of different polarity (functional insulation) are only associated to fire hazard, not to electric shpck
hazard. As products in the scope;of IEC 62841 are products supervised during normal use, lower distanges
are justified.

For|parts having a hazardous voltage between them, the sum total of the measured distances
betyveen each of these)parts and their nearest accessible surface shall not be less than 1,5 |mm
clearance and 2,00mim creepage distance.

NOTE 2 Figure k.1 provides clarification on the measurement method.

Compliance-is checked by measurement.

Thel way in which creepage distances and clearances are measured is indicated in Annek A.

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 is not pressed into openings.

The sum ftotal of distances measured between parts operating at hazardous voltage and
accessible surfaces is determined by measuring the distance from each part to the accessible
surface. The distances are to be added together to determine the sum total. See Figure L.1.
For the purpose of this determination, one of the distances shall be 1,0 mm or greater. See
Annex A, cases 1 to 10.

If necessary, a force is applied to any point on bare conductors and to the outside of metal

enclosures, in an endeavour to reduce the creepage distances and clearances while taking
the measurements.
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The force is applied by means of the test probe B of IEC 61032:1997 and has a value of:

— 2 N for bare conductors;

— 30 N for enclosures.

Means provided for fixing the tool to a support are considered to be accessible.

IEC 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 partfo.the external surface as defined by foil stretghed
across the openings.

a+ f is the sum total as defined in L.28.201.

Figure L.1 — Measurement of clearances

L.28.301 During any evaluation of aynachine in accordance with 28.1 of this document, where
the |machine is in the configuration where it is directly connected to the mains or to a non-
isoflated source, battery packs shall be connected to the machine in accordance Wwith
IEC|62841-1:2014, 8.14.2 a):3), if possible. The machine is also evaluated with the battery
removed if the battery is a\detachable part.
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Annex AA
(normative)

Product safety labels which can be used on machines

Figure AA.1 to Figure AA.6 provide product safety labels for safety instructions and warnings.

L 3 4

IEC

Figure AA.1 - Product safety label illustrating — "Keep bystanders away"

Figure AA.2 — Product safety labels illustrating — "Wear eye protection”
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Figure AA.3 — Product safety label illustrating — "Wear ear protection™

X

Figure AA.4 - Product safety label illustrating — "Do not expose to rain"

IEC

IEC

Figure AA.5 — Product safety label illustrating — "Remove plug from the mains
immediately if the cable is damaged or cut”
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Figure AA.6 — Optional product safety label illustrating — "Wear eye and ear protection”
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Annex BB
(informative)

Example of a material and construction for fulfilling
the requirements for an artificial surface

1 Material

022

Mineral fibre, 20 mm thick, having an airflow resistance of 11 kN.s/m# and a density of 25 kg/m3.

BB

As
nineg
as g

cut

pain
beir
whdg

On

2 Construction

s shown in Figure BB.1, the artificial flooring of the measurement site is sub-divided
joint planes, each of approximately 1,20 m x 1,20 m. The backing layer of the construg

edges of the chipboards should be protected against moisture by applying a coat of plg
t. The outsides of the flooring are bordered by a two-legged aluminidm section, its leg h
g 20 mm. Sections of this profile material are also screwed to-the edges of the joint pl
re they serve as spacers and attachment points.

oth

of 20 mm are mounted as spacers. These sections alse‘provide exact markings which facili
the Jalignment of the machine in the middle of the medsurement site. The prepared boards

the

The
in F
att
ma
bec
dian
ade

Pro

B sdrface in Figure BB)1). For these surfaces, the use of wire grating of corrugated steel wir

with

The
pre

The

the middle joint plane on which the machine is placed‘during measurement as well as
r place on which the operator can get to stand on,aluminium T-sections with a leg le

covered with the insulating felt material cuto.size.

felt flooring of the joint planes which are*neither stood on nor driven over (type A suri
igure BB.1) are covered with a simple*wire mesh fastened to the edge strips and to
hment points; for this purpose,. the sections should be provided with holes. Thus,
rial is adequately attached, but.it remains possible to replace the felt material shou
bme soiled. As a wire mesh, aso-called aviary wire with a mesh width of 10 mm and a
heter of 0,8 mm has proved to be suitable. This wire appears to protect the surf
quately without affecting\the acoustic conditions.

ection by simple wire mesh is not, however, sufficient in the area subjected to traffic (i

a diameter of 3,1 mm and a mesh width of 30 mm has proved to be suitable.

bared Wwithout much time and effort, and all the materials are easily obtainable.

faet that the microphone positions are not situated directly above the flooring of

into
tion

hown in Figure BB.1 consists of chipboard, 19 mm thick, coated with a plastics material on
both sides. Such boards are used, for example, for the construction of Kitchen furniture.

The
stic
ight
nes

any
gth
ate
are

ace
the
the
d it
vire
ace

ype
e (f)

construetion of the measurement site as described above offers two advantages: it cap be

the

measurement site allows the microphones to be easily mounied on stands, assuming that the
ground is even and hard as, for example, an asphalt or concrete site.

When arranging the microphones, account shall be taken of the fact that the height of the
microphones shall be determined in relation to the surface of the flooring of the measurement
site. It shall, therefore, be 40 mm higher when measuring from the ground under the
microphone.
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Dimensions in millimetres

d \uuuuu sesses . | [ )
;H\/\f\/\/\\m\/\tﬁ %7
| \M/ﬁﬁ“ s
| EAVATAVAVETAYA ey
B AN
_7480 \

IEC

Key

o >

jurface not suitable to support weight

urface suitable to support weight

a Hacking layer of plastics coated:chipboard (nominally 19 mm thick)
b mineral fibre layer (nominally’20 mm thick)

¢ dluminium T-sections (nominally 3 mm thick x 20 mm high)

d dluminium U-sectiops\(pominally 3 mm thick x 20 mm high)

e Wwire mesh (nomihally 10 mm x 10 mm mesh made of 0,8 mm diameter wire)
f wire grating (peminally 30 mm x 30 mm mesh made of 3,1 mm diameter steel wire)

Xx gxis x according to Annex | (see Figure 1.101)

NOTE #01+~The sketch is not to scale.

Figure BB.T — Sketch of the measurement surface covered
with an artificial surface


https://iecnorm.com/api/?name=1df1510f2b588fc70aec4f79f54a9b80

- 198 - IEC 62841-4-6:2022 EXV © |[EC 2022

Bibliography

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

IEC 60204 (all parts), Safety of machinery — Electrical equipment of machines

IEC 60335 (all parts), Household and similar electrical appliances — Safety

IEC 60335-2-2, Household and similar electrical appliances — Safety — Part 2-2: Particular

req

IEC

e Too

60335-2-29, Household and similar electrical appliances — Safety — Part 2-29:/Particular

requiirements for battery chargers

IEC|60335-2-45, Household and similar electrical appliances — Safety — Part 2-45: Particular
requirements for portable heating tools and similar appliances

IEC|60335-2-69, Household and similar electrical appliances — Safety.— Part 2-69: Particllar
requirements for wet and dry vacuum cleaners, including power brash, for commercial use

IEC

IEC

60601 (all parts), Medical electrical equipment

62281, Safety of primary and secondary lithium cells‘\and batteries during transport

CSA C22.1-18, Canadian Electrical Code, Part |. (24t edition), Safety Standard for Elect
Installations

200

0/14/EC, European Directive — noise =«equipment for use outdoors

ical



https://iecnorm.com/api/?name=1df1510f2b588fc70aec4f79f54a9b80

IEC 62841-4-6:2022-10(en-fr)

IEC IEC 62841-4-6
INTERNATIONAL
STANDARD

ORME &
INTERNATIONALE &

7
b:\
Se)
4
L
A\'Z
Eictric motor-operated hand-held tools, tran@grtable tools and lawn and

Edition 1.0 2022-10

garden machinery — Safety — Q
Part 4-6: Particular requirements for gar%g blowers,
garden vacuums and garden bIowerIvé&ums

Outils électroportatifs a moteur, QN}l'Is portables et machines pour jardins et
pelouses — Sécurité — R\

Partie 4-6: Exigences particuliéres pour souffleurs de jardin, aspirateurs de
jandin et soufﬂeurslaspi,r\é}burs de jardin

O



https://iecnorm.com/api/?name=1df1510f2b588fc70aec4f79f54a9b80

-2- IEC 62841-4-6:2022 © |EC 2022

CONTENTS

FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 4
1 1T o 1= S 6
P (o] 4 0 =Y (YT =] (= =Y g o = 6
3 Terms and definitioNs ... 7
4 General reqUIrEMENTS .o e 11
5 General conditions forthetests ..............ooceieeneeneenienie e 1
6 Radiation, toxicity and similar hazards............cooiiiiiii i TR 1
T | ClassifiCation ... e .12
8 | Marking and inStrucCtions..........ooouiiiiiiiii e L 12
9 | Protection against access to live parts........cooooviiiiiiiii T .15
O | S AMTING oo e e e a e .15
11 [ INPpUt @Nd CUITENT ..o e e e e e e et e e e e eaaaenas .15
T2 | HEA NG o e T e .16
13 | Resistance to heat and fire ... ... e e .16
14 | Moisture resistance ........cooovviiiiiiiiii e S .16
15 [ ReSIStance 10 rUSHING ..o ) e e A7
16 | Overload protection of transformers and associated circuits ....................cooni A7
17 | ENAUIaNCe ..o e A7
18 [ Abnormal operation ... O e .18
19 | Mechanical NazardsS ... T e .19
20 [ Mechanical strength ... .28
b2 T 0o o =3 4 U o 1] o T .33
22 [ INterNal WirING . oo s .34
23 | COMPONENTS et T e e .34
24 | Supply connection and-external flexible cords ... .37
25 | Terminals for exterfal CoONAUCTIOrS .. ... e .38
26 | Provision for @arthing ........ooeiiiiii e .38
27 [ SCrews an@.CONNECHIONS . ....iii e e e et et e .38
28 | Creepage-distances, clearances and distances through insulation........................c..... .39
F N 1 (55 =T U .43
AnnexdAinformative) Measurement of noise and vibration emissions...................cccoeienni. .43
Annex K (normative) Battery tools and battery packs ........ccccoooiiiiiiiiiii i, 50
Annex L (normative) Battery tools and battery packs provided with mains connection

o] gl Yo g Bl 1= Yo F= N 4= Yo =T o 10 o7 = 61
Annex AA (normative) Product safety labels which can be used on machines...................... 64
Annex BB (informative) Example of a material and construction for fulfilling the

requirements for an artificial SUMaCe ..........c...iiiiiii i 67
BB O G AP Y . e 69
Figure 101 — Example of a hand-held garden blowWer............ooiiii i, 9
Figure 102 — Example of a backpack garden bloOWer ...........cccoiiiiiiiiiiiiii e, 10

Figure 103 — Example of a hand-held garden vacuum ... 10


https://iecnorm.com/api/?name=1df1510f2b588fc70aec4f79f54a9b80

IEC 62841-4-6:2022 © IEC 2022 -3-

Figure 104 — Young adult arm Probe ... e 22
Figure 105 — AdUIt @rm Probe. ... oo e 23
Figure 106 — Measurement of handle dimensions ... 26
Figure 107 — Minimum radial clearance around the power switch.................cooiiiiiiinnn. 27
Figure 108 — Hand-held garden blower positions for drop test...........ccoooviiiiiiiiiin, 30
Figure 109 — Hand-held garden vacuum positions for drop test..........ccoocoiiiiiiiiin, 31
Figure 110 — Backpack machine position for drop test ... 32
Lo L0 I e =Y o1 = o] Y PP 33
Figlire 112 — Test assembly for accessibility of attachment plug blades ........................& .38
Figure 1.101 — Microphone positions on the hemisphere (see Table [.101) ............... 4z ... .44
Figure AA.1 — Product safety label illustrating — "Keep bystanders away" ...........«Q.7......... .64
Figlre AA.2 — Product safety labels illustrating — "Wear eye protection”.........C0 0 .............. .64
Figlre AA.3 — Product safety label illustrating — "Wear ear protection".......a5 . cooiiiiinnnn.. .65
Figure AA.4 — Product safety label illustrating — "Do not expose to rain™. .........cc.oooeenienn. .65
Figlre AA.5 — Product safety label illustrating — "Remove plug from\the mains

imnjediately if the cable is damaged or cut" ..o B .65
Figlre AA.6 — Optional product safety label illustrating — "Wear.eye and ear protection”..... .66
FigIre BB.1 — Sketch of the measurement surface coverediwith an artificial surface........... .68
Table 4 — Required performance levels..........c.cccc.d ) e, .19
Tablle 12 — Minimum creepage distances and ClearancCes..........cccoveviiiiiiiiii e, .40
Tablle .101 — Co-ordinates of microphone poSitioNS .........c.oviiiiiiiiii e .46
Tablle 1.102 — Absorption coefficients ... .. .46
Tablle K.301 — Pull and torque value (.. .o .58
Table K.1 — Minimum creepage distances and clearances between parts of different

X0 €1 01 = | S .59
Table K.2 — Minimum total stim”of creepage distances and clearances to accessible

SUN B S e T2 e .60



https://iecnorm.com/api/?name=1df1510f2b588fc70aec4f79f54a9b80

1)

2)

3)

4)

5)

6)

7)

8)

9)

IEC
eleq

-4 - IEC 62841-4-6:2022 © |[EC 2

INTERNATIONAL ELECTROTECHNICAL COMMISSION

022

ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS, TRANSPORTABLE

g
A
N
n
q
<
F
A
i

A
r

gervices carried out by independent certification bodies.

indispensable fornthe’correct application of this publication.

TOOLS AND LAWN AND GARDEN MACHINERY - SAFETY -

Part 4-6: Particular requirements for garden blowers,

—garden—vacuums-and-gardenblowerfvactuums
FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internat
o-operation on all questions concerning standardization in the electrical and electronic(fields. To this end
h addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC" Publication(s)”). 7
reparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
nay participate in this preparatory work. International, governmental and non-goyernmental organizations lia
ith the IEC also participate in this preparation. IEC collaborates closely with the’ International Organizatio
tandardization (ISO) in accordance with conditions determined by agreement) between the two organizatio

he formal decisions or agreements of IEC on technical matters express,.as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical{egommittee has representation fror
hterested IEC National Committees.

EFC Publications have the form of recommendations for interhational use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are{(made to ensure that the technical content off
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
hisinterpretation by any end user.

h order to promote international uniformity, IEC Natienal Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in theif’national and regional publications. Any divergence bety
ny IEC Publication and the corresponding nationa/*or regional publication shall be clearly indicated in the I§

EC itself does not provide any attestation of~conformity. Independent certification bodies provide confo
ssessment services and, in some areas, dccess to IEC marks of conformity. IEC is not responsible fon

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

o liability shall attach to IEC er(its directors, employees, servants or agents including individual experts]
hembers of its technical committees and IEC National Committees for any personal injury, property damag
ther damage of any nature“whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out oftwthe publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn (to,the Normative references cited in this publication. Use of the referenced publicatio

ttention is dfawn to the possibility that some of the elements of this IEC Publication may be the subject of p
ghts. IEC/shall not be held responsible for identifying any or all such patent rights.

62841-4-6 has been prepared by IEC technical committee 116: Safety of motor-opera
tric tools. It is an International Standard.

sing
onal
and
orts,
[heir
with
sing
h for
hs.

onal
h all

onal
IEC
any

ions
veen
tter.
mity

any

and
e or
and
IEC

s is

htent

ted

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

Draft Report on voting

116/622/FDIS 116/637/RVD

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

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

This Part 4-6 is to be used in conjunction with the first edition of IEC 62841-1:2014.

This Part 4-6 supplements or modifies the corresponding clauses in IEC 62841-1, so as to
convert it into the IEC Standard: Particular requirements for garden blowers, garden vacuums
and garden blower/vacuums.

Where a particular subclause of Part 1 is not mentioned in this Part 4-6, that subclause apylies
as far as reasonable. Where this standard states "addition", "modification" or "replacemgnt",
the relevant text in Part 1 is to be adapted accordingly.

The following print types are used:

— fequirements: in roman type;
— [fest specifications: in italic type;

— hotes: in small roman type.

The terms defined in Clause 3 are printed in bold typeface,

Subclauses, notes, tables and figures which are additional to those in Part 1 are numbgred
stanting from 101.

Subclauses, notes, tables and figures in Annex K and Annex L which are additional to thosle in
the [main body of this Part 4-6 are numbered starting from 301.

A ligt of all parts of the IEC 62841 seriesgunder the general title: Electric motor-operated hgnd-
held tools, transportable tools and lawfy and garden machinery — Safety, can be found on|the
IEC| website.

Thel committee has decided that'the contents of this document will remain unchanged untillthe
stahility date indicated on(the IEC website under webstore.iec.ch in the data related to|the
spetific document. At this date, the document will be
e reconfirmed,

e Wwithdrawn,

o replaced-by a revised edition, or

e hmended.

NOTIEN “The attention of National Committees is drawn to the fact that equipment manufacturers and tepting
orgafmizations Tmay need g transitionatperfodfottowingpubtitation of @ mew, amended or revised tECpubfication in
which to make products in accordance with the new requirements and to equip themselves for conducting new or
revised tests.

It is the recommendation of the committee that the content of this publication be adopted for implementation nationally
not earlier than 36 months from the date of publication.
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ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS, TRANSPORTABLE

IEC

TOOLS AND LAWN AND GARDEN MACHINERY - SAFETY -

Part 4-6: Particular requirements for garden blowers,
garden vacuums and garden blower/vacuums

'Sctope

62841-1:2014, Clause 1 is applicable, except as follows:

Addition:

Thig document applies to hand-held and backpack

garden blowers;
garden vacuums; and

garden blower/vacuums.

Thig document does not apply to

walk-behind garden blowers, walk-behind garden vacuums and walk-behind gar
blower/vacuums;

vacuum cleaners intended primarily for.ise indoors, for water suction cleaning or an
grooming; and

blowers intended primarily for use.indoors, or animal grooming.

NOTE 101 Vacuum cleaners and water-g@ction cleaning appliances, including vacuum cleaners for animal groo
are govered by IEC 60335-2-2.

NOT

2

IEC

Add

IEC
Us

E 102 Vacuum cleaners forrcommercial use are covered by IEC 60335-2-69.
Normative references
62841-1:2014,.Clause 2 is applicable, except as follows.

ition:

60664-3:2016, Insulation coordination for equipment within low-voltage systems — Paf

den

robotic garden blowers, robotic garden vacuiums and robotic garden blower/vacuums;

mal

ming

£ £ Y INH £ F3 o H £ Llg o f5
vrvudalirty, PpULLrTy Ul Triouirdirry TUrn rutCuotivin aydiriot PUITutivri

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

IEC 61058-2-6:2018, Switches for appliances — Part 2-6: Particular requirements for switches
used in electric motor-operated hand-held tools, transportable tools and lawn and garden
machinery

IEC 62841-1:2014, Electric motor-operated hand-held tools, transportable tools and lawn and
garden machinery — Safety — Part 1: General requirements

ISO

354:2003, Acoustics — Measurement of sound absorption in a reverberation room
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ISO 22868:2021, Forestry and gardening machinery — Noise test code for portable hand-held
machines with internal combustion engine — Engineering method (Grade 2 accuracy)

Replacement:

IEC

61058-1:2016, Switches for appliances — Part 1. General requirements

ISO 3744:2010, Acoustics — Determination of sound power levels and sound energy levels of
noise sources using sound pressure — Engineering methods for an essentially free field over a
reflecting plane

1ISO
emi
ess

3

IEC

Add

11201:2010, Acoustics — Noise emitted by machinery and equipment — Determjnatio
ssion sound pressure levels at a work station and at other specified positiops in
entially free field over a reflecting plane with negligible environmental corrections

Terms and definitions
62841-1:2014, Clause 3 is applicable, except as follows:

ition:

3.101
debris
organic material of vegetable origin such as leaves and-\grass clippings

3.1

2

debris collector
parf or combination of parts that provides ameans for collecting debris

3.1

dirg
ach
acty

3.1
dirt
con

3
ct opening action

ator through non-resilient members (e.g. non-dependent upon springs)

4
fan construction
struction where-the debris being vacuumed up comes into contact with the air-moving

3.1

5

fungtional earth
earfhing_efa point in equipment or in a system, which is necessary for a purpose other than
safety

n of
an

evement of contact separation’as a direct result of a specified movement of the swlitch

an

Note

101 to entry: Examples of the purpose of a functional earth include the reduction of the build-up of static
electricity and the reduction of electromagnetic emissions.

3.106
garden blower
machine intended to blow debris

Note

101 to entry: Garden blowers are also known as leaf blowers.
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3.106.1

hand-held garden blower

garden blower which is supported by hand, possibly assisted by wheel(s), skids or a harness,
etc. and constructed such that it cannot maintain its operating position without being held by an
operator

Note 101 to entry: See Figure 101.

Note 102 to entry: Designs where the operator's hand can be optionally relieved of the machine weight by attaching
the machine to a harness (e.g. a belt harness) are also considered to be hand-held.

3.106-2

backpack garden blower
gargden blower designed in such a way that a portion of the machine weight is carriedon|the
operator's back by means of a harness

Note 101 to entry: A machine where only the separable battery pack is carried on the operator’s‘back by meaps of
a hafness is considered not to be a hand-held garden blower.

Notdg 102 to entry: See Figure 102.

3.107
gargden blower/vacuum
maghine which can be configured to operate either as a garden‘blower or as a garden vacyum

3.107.1

hand-held garden blower/vacuum
gargden blower/vacuum which is supported by hand; possibly assisted by wheel(s), skids pr a
harpess, etc. and constructed such that it cannot maintain its operating position without being
held by an operator

Notel 101 to entry:  Designs where the operator's hand.can be optionally relieved of the machine weight by attaghing
the rpachine to a harness (e.g. a belt harness) areialso considered to be hand-held.

3.107.2

backpack garden blower/vacuum
gargden blower/vacuum designedin such a way that a portion of the machine weight, but|not
solgly the debris collector, is(carried on the operator's back by means of a harness

Notg 101 to entry: A machine where only the separable battery pack is carried on the operator’s back by mpans
of a harness is considered fiet 'to be a hand-held garden blower/vacuum.

3.108

gargden vacuum
maghine intended to collect debris by suction into a debris collector which can also haye a
facility for shredding debris

Note 104 to entry: Garden vacuums are also known as leaf collectors.

3.108.1

hand-held garden vacuum

garden vacuum which is supported by hand, possibly assisted by wheel(s), skids or a harness,
etc. and constructed such that it cannot maintain its operating position without being held by an
operator

Note 101 to entry: See Figure 103.

Note 102 to entry: Designs where the operator's hand can be optionally relieved of the machine weight by attaching
the machine to a harness (e.g. a belt harness) are also considered to be hand-held.
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3.108.2

backpack garden vacuum

garden vacuum designed in such a way that a portion of the machine weight, but not solely
the debris collector, is carried on the operator's back by means of a harness

Note 101 to entry: A machine where only the separable battery pack is carried on the operator’'s back by means
of a harness is considered not to be a hand-held garden vacuum.

3.109
handle
part intended to be held by the hand for guiding the machine or nozzle in normal use

3.110
shredding means
devjce designed to cut debris into smaller pieces

Key
1 Blower tube
2 pgower switch
3 Handle
4

duxiliary handie

Figure 101 — Example of a hand-held garden blower
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Key
lower tube

o

dower switch
Hackpack harness
g

A WO N -~

uxiliary handle

Figure 102 — Example of a backpack,garden blower

IEC

Key

vacuum tube
handle

power switch
debris collector

a b W N -

auxiliary handle

Figure 103 — Example of a hand-held garden vacuum
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General requirements

62841-1:2014, Clause 4 is applicable.

General conditions for the tests
62841-1:2014, Clause 5 is applicable, except as follows:

Replacement:

The

tests are carried out with the machine, and/or any movable part of it, placed in,the n

nost

unfavourable position or configuration in accordance with 8.14.2 that can occur in normal Use.

5.7,

Maq

a rgted voltage range are tested at the highest voltage.

5.8

If d
8.14

5.1

The
blo
emy

The
blo
em

5.1
as
with

5.102 Machingsiare tested in each operating configuration as described in 8.14.2.

T Addition:

2 Replacement:

hines are tested at rated voltage. Machines having more than one rated voltage or ha

Addition:

fferent debris collectors can be mounted on the machiné.ih accordance with 8.14.2 a)
.2 b), the debris collectors are regarded as attachments.

mass of a hand-held garden blower, hand-held garden vacuum or hand-held gar
wer/vacuum includes the heaviest configuration in accordance with 8.14.2 a) 101), witf
ty debris collector, if applicable, and excludes any shoulder harness.

mass of a backpack garden blower, backpack garden vacuum or backpack gar
wer/vacuum includes the heaviest configuration in accordance with 8.14.2 a) 101), with
ty debris collector, if applicable, and includes the shoulder harness.

1 The tests are carried’out on the machine as supplied. However, a machine constru

8.14.2.

assembled for use in accordance with 8.14.2 a), but not blowing or vacuuming debris and

the

5.1E Tests specified to be performed at no-load are conducted with the machine {

arden blower outlet or the garden vacuum inlet unobstructed.

ing

and

den

pan

den
 an

ted

single machine but supplied in a number of units is tested after assembly in accordance

ully
vith

6

IEC

Radiation, toxicity and similar hazards

62841-1:2014, Clause 6 is applicable.
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Classification
62841-1:2014, Clause 7 is applicable, except as follows:

Replacement:

022

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

class ll or class |l

Con

IEC

8.1

NOT]

8.2

Mad
lang
syn

For

hpliance is checked by inspection and by the relevant tests.

Marking and instructions
62841-1:2014, Clause 8 is applicable, except as follows:

Addition:

he symbol IEC 60417-5018 (2011-07), for machines incorporating a functional earth o
Class Il tools (machines) incorporating a functional earth may alternatively be mar
with the symbol IEC 60417-6092 (2013-03).

E 101 In the United States of America, the addition above is ot applicable.

Addition:

hines shall be marked with safety informiation which shall be written in one of the off
uages of the country in which the machine is to be sold or marked with the appropn
bol:

all machines:

*& WARNING - Keepobystanders away" or the product safety label specified
Figure AA.1;

*’i"- WARNING +\Wear eye protection”, a relevant safety sign of ISO 7010 or one of
broduct safety labels specified in Figure AA.2.

safety |gbel specified in Figure AA.3. This marking may be omitted if the measured emis
soundspressure level at the operator’s ear in accordance with Annex | does not exc
B5/db(A).

nly.
ked

cial
iate

the

*’i"- WARNING — Wear ear protection”, a relevant safety sign of 1ISO 7010 or the prodluct

sion
eed

For

all machines with a degree of protection of less than IPX4:

"Do not expose to rain"; or

— the product safety label specified in Figure AA.4.

For

mains supplied machines:

"Remove plug from the mains immediately if the cable is damaged or cut"; or

— the product safety label specified in Figure AA.5.

A combination of ISO safety signs, such as eye and ear protection, is allowed. In addition, a
combination of product safety labels as specified in Figure AA.6 is allowed.
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8.8 Addition:
— Terminals for functional earth shall be indicated by symbol IEC 60417-5018 (2011-07).

8.12 Replacement of the first paragraph:

Markings required by this document shall be legible and durable. Signs or product safety labels
shall be in contrast such as colour, texture or relief to their background, such that the
information or instructions provided by the signs or product safety labels are clearly legible
when viewed with normal vision from a distance of (500 + 50) mm. Signs or product safety
labels need not be in accordance with the colour requirements of ISO 3864-2. If markings are
embossed, stamped, etched, engraved or moulded, contrasting colours are not required.

8.14.1 Addition:

The additional safety instructions as specified in 8.14.1.101 shall be given. This part may be
printed separately from the "General Machine Safety Warnings".

NOT[E 101 "General Machine Safety Warnings" are referred to as "General Power\Tool Safety Warning$" in
IEC p2841-1:2014.

8.14.1.1 Replacement of item 1) a):

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

NOTE 101 The warning in item a) above can be optionally omittegd.

8.14.1.101 Garden blower, garden vacuum and{garden blower/vacuum safety warnings

In the safety warnings below, the term "machine" may be replaced by alternate wording (g.g.
"garden blower", "garden vacuum", "garden blower/vacuum", "leaf blower" or "leaf
collector").

a) Po not use the machine in bad weather conditions, especially when there is a risk of
ightning. This decreases the risk of being struck by lightning.

b) Before use, check the supply cord and any extension cord for signs of damage or
pging. Do not touch the'cord before disconnecting the supply. Do not use the machine
f the cord is damaged-or worn. A damaged supply cord may result in electric shock,|fire
and/or serious injury

c) Check the debris/collector frequently for wear or deterioration. A worn or damaged
debris collector may increase the risk of personal injury.
NOTE 101_STFhe warning in item c) above is omitted if the machine only operates as a garden blower.

d) Wear.eye protection and ear protection. Adequate protective equipment will reduce|the
risk ofypersonal injury.

JOTE 102  Thg gar nrotection-portion-ofthe \uarning intem-d) above canbe optionalh omitted i the meadured

emission sound pressure level at the operator’s ear in accordance with Annex | does not exceed 85 dB(A).

e) While operating the machine, always wear non-slip and protective footwear. Do not
operate the machine when barefoot or wearing open sandals. This reduces the risk of
injury to the feet.

f) Do not wear loose fitting clothing or articles such as scarves, strings, chains, ties,
etc., that could get drawn into the air inlets. Tie back or cover long hair to make sure
it does not get drawn into the air inlets. If any of these items are drawn into the air inlets,
it can increase the risk of personal injury.

g) Keep bystanders away while operating the machine. Thrown debris can increase the
risk of personal injury.

h) Do not use in vacuum mode without the debris collector in place. Thrown objects can
increase the risk of personal injury.
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k)

8.14.2 a) Addition:

101

102) Instructions for the proper operating position of the machine;

103) Instruction for selection®and use of protective equipment for eyes, ears and breath

8.14.2 b) Addition:

101

102) Advice that the machine is intended to be used by the operator at ground level and

103) | lnstructions for the use, adjustment, release or removal of any shoulder harnes

- 14 - IEC 62841-4-6:2022 © |[EC 2

NOTE 103 The warning in item h) above is omitted if the machine only operates as a garden blower.

022

Never point the blower nozzle in the direction of people or pets or in the direction of
windows. Use extra caution when blowing debris near solid objects, such as trees,

automobiles and walls that can cause debris to ricochet. Thrown objects can dam
property and increase the risk of personal injury.

age

NOTE 104 The warning initem i) above is omitted for machines that can only be operated as a garden vacuum.

Do not use the machine to pick up or blow anything that is burning or smoking, such
as cigarettes, matches or hot ashes. These ignition sources may increase the risk of fire.

NOTE 105 The words "pick up or" in item j) above are omitted for machines that can only operate as a garden

lower. The words "or blow" in item j) above are omitted for machines that can only operate as a ga
acuum.

o not vacuum water or other liquids or immerse any part of the machinefin'liq
ater entering the machine may increase the risk of electric shock.

OTE 106 The warning in item k) above is omitted if the machine only operates as a garden“blower.

o not vacuum stones, gravel, metal or broken glass. The fan wheel-¢can get dama
nd may increase the risk of personal injury.

OTE 107 The warning in item |) above is omitted if the machine only operatésyas a garden blower.

o not touch the fan while still in motion. Turn off the machine, wait until the fan st
nd unplug the machine, before removing any part that may give access to the
This reduces the risk of injury from moving parts.

When clearing jammed material or servicing the machine, make sure the power sw
s off and the power cord is disconnected. Unexpected actuation of the machine W
clearing jammed material or servicing may increase the risk of personal injury.

Instructions on how to configure the{machine, including any blower tube, vacuum ty
debris collector and shredding means and instruction to do this with the motor stop
and the machine disconnected. ffom the mains supply;

as applicable.

Recommengdation for the use of a residual current device with a tripping current of
30 mA or{ess;

on ladders or any unstable support;

provided;

rden

Lid.

ged

pps
fan.

tch
hile

be,
ped

ing,

104) Instructions not to simultaneously wear multiple belt harnesses or multiple shou

harnesses;

105) Instructions that when wearing a harness, no other wearable interferes with the rele

and removal of the harness;

106) Advice to inspect machine for damage if there appears to be excessive vibration;

107)

incorporates an earth connection for functional purposes only;

108) Instructions on how to clear blockages or jammed material in the machine;

109) Identification of gripping surfaces of handle(s) required by 19.102.

Ider

ase

For machines that incorporate a functional earth, information that the machine
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8.14.2 c) Addition:

101
102

)
)

Advice to keep any ventilation openings clear of debris;
Recommendations for cleaning and maintenance before storage.

Replacement of the NOTE:

NOTE

In Europe (EN IEC 62841-4-6), the following additional requirements apply:

Emissions

8.14

B)

il

T . - . ith CI Lo : ..

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

— the A-weighted guaranteed sound power levels L, ,;

Recommendation for the operator to wear hearing protection.

The vibration total value and its uncertainty measured in accordance with Clause (/3.*When the vibr

total value does not exceed 2,5 m/sz, this shall be stated. When the vibration total)value exceeds 2,5
its value shall be given in the instructions.

The following information:

B(A).

htion
h/s<,

— that the declared vibration total value(s) and the declared noise emission value(s) has been measfured

in accordance with a standard test method and may be used forconiparing one machine with anot

— that the declared vibration total value(s) and the declared nais€,emission value(s) may also be us
a preliminary assessment of exposure.

A warning:

— that the vibration and noise emissions during actual use of the machine can differ from the dec
total value depending on the ways in which the machine is used; and

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

.3 Replacement:

If information about the mass or weight of the machine is provided, it shall be the mass of|

maq
har

hine in its heaviest configuration in accordance with 8.14.2 a) 101), including the shou
ness for backpack gardeh blowers, backpack garden vacuums or backpack gar

her;

bd in

ared

n of
5 the

the

|der

den

blower/vacuums and the empty debris collector, if any, but excluding optional attachments

(e.d

Con

IEC

. wheels or skids for_ garden vacuums or nozzles for garden blowers).

npliance is cheCked by inspection.

Protection against access to live parts

62841-1:2014, Clause 9 is applicable.

10 Starting

IEC 62841-1:2014, Clause 10 is applicable.

11 Input and current

Replacement:

The power input shall not exceed the rated input by more than 15 % or 60 W, whichever is
greater.
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022

If the rated current is marked instead of the rated input, the current shall not exceed the rated
current by more than 15 % or 0,3 A, whichever is greater.

Compliance is checked by measurement, when the machine is operated at rated voltage or the
upper limit of the rated voltage range, and under the load conditions specified in 12.2.1.

12 Heating

IEC 62841-1:2014, Clause 12 is applicable, except as follows:

12

.1 Replacement:

Maghines shall not attain excessive temperatures.

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

con

is made under heated conditions.

12.

For

2 Replacement:

under the load conditions specified in 12.2.1. The voltage_is then adjusted to 0,94 times
rated voltage and 1,06 times the rated voltage.

The| temperatures are measured at the most unfayourable of the two voltage settings.
temperatures that are measured by means of,thermocouples are taken while the machin
opeyating.

For|machines with a rated voltage range: The machine is operated

and

at the lower limit of the rated voltage range, under the load conditions specified in 12.
The voltage is then adjusted to-0,94 times the lower limit of the rated voltage range;

at the upper limit of the rated voltage range, under the load conditions specified in 12.
The voltage is then~adjusted to 1,06 times the upper limit of the rated voltage range.

The| temperatures ‘are measured at the most unfavourable of the two voltage settings.
temperatures that are measured by means of thermocouples are taken while the machin
opeyating.

12.

2.1 ‘\Replacement:

the

ditions specified in 12.2 to 12.5. Then the test of Clause C.3 at 1,06 timesthe rated voltage

machines with one or more rated voltages: The machinefs operated at each rated voltage,

the

The
e is

2. 1.

The
e is

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

The machine is operated at no-load continuously until thermal equilibrium is reached.

13 Resistance to heat and fire

IEC 62841-1:2014, Clause 13 is applicable.

14 Moisture resistance

IEC 62841-1:2014, Clause 14 is applicable, except as follows.
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14.2.1 Replacement:
The machine is not connected to the supply.

The machine is placed in its normal rest position on a perforated turntable. The turntable is then
turned continuously at approximately (1 £ 0,1) r/min during the test.

Detachable parts are removed and subjected, if necessary, to the relevant treatment with the
main part. Movable covers that are non-detachable parts and are not self-restoring are placed
in the most unfavourable position.

NOTE Examples of self-restoring covers include those that are spring loaded or close by gravity.

Air filters are not removed.
14.2.2 Replacement of the last paragraph:

Immediately after the appropriate treatment, the machine shall withstand the electric strefgth
testiof Annex D between live parts and accessible parts, the test voltage being 2 500 V. Then
the |machine is connected to the supply. It shall not start with the) power switch in the [off"
posjtion.
Aftgrwards, having carefully wiped the external enclosure” to remove any surplus w3ter,
inspection shall show that there is no trace of water on insulation which could result |n a
reduction of creepage distances between bare conductors of different potential below|the
valyes specified in 28.1. For all instances where creepage distances could be reduced bglow

the |values specified in 28.1, a short circuit is intteduced between adjacent conductors. Whter
drops on an appliance inlet, plug or other conniector are not considered.

Thel machine is then evaluated for

— the risk of fire in accordance with\item a) of 18.6.1; and
— the loss of any SCF, unless the-machine is rendered into a safe state.

15 [Resistance to rusting

IEC|62841-1:2014, Clause 15 is applicable.

16 [Overload protection of transformers and associated circuits

IEC|62844-1:2014, Clause 16 is applicable.

17 Endurance
IEC 62841-1:2014, Clause 17 is applicable, except as follows:
17.2 Replacement:

Machines are operated at no-load for 15 h 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 15 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 machine may be operated for a number of periods in order to achieve the
15 h operating time. For machines that can be operated in various orientations in accordance
with 8.14.2, the test is conducted in any single orientation for the 15 h test duration or in various
orientations for approximately equal portions of the 15 h test duration.
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During this test, replacement of the carbon brushes is allowed. If mechanical failure occurs and
does not impair compliance with this document, the part that failed may be replaced.

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

Any rest period(s) shall be excluded from the specified operating time.

During these tests, overload protection devices incorporated in the machine shall not activate.

Thel machine is operated in its most unfavourable configuration in accordance with 8,14-2 {

18

IEC|62841-1:2014, Clause 18 is applicable, except as follows.
18.3 Replacement:

Maq

The test shall be conducted with the impeller and remavable shredding means, if any, fitte

Durjng the test, parts shall not be ejected from the ‘'machine. After this test, the machine n

not

An

18.% Replacement:

Pro
iss

Compliance is checked-by the test of 18.5.3.
18.5.1 IEC 62841-1:2014, Subclause 18.5.1 is not applicable.
18.5.2 IEC 62841-1:2014, Subclause 18.5.2 is not applicable.

18.%.3/ Replacement:

Abnormal operation

times rated voltage for 1 min at no-load.

be capable of further use.

hdditional device incorporated in the machine to limit the speed may operate during the f

ibjected to overload conditions.

).

hines incorporating a series motor are operated without accessories at a voltage equal to

d.

\174

eed

est.

ection against electric shock-and fire shall not be impaired when a class Il tool (machjne)

This test is applicable for machines with dirty fan construction and/or a shredding means,
and with either

a momentary power switch with a lock-on device; or
a power switch other than a momentary power switch.

This test is not applicable for machines with any of the following:

electronically commutated motors; or
a momentary power switch with no provision for being locked in the "on" position.
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The machine is connected to a minimum 12 kVA circuit and is operated under stalled conditions
and under the conditions in 18.2 by locking the impeller and/or the shredding means, as
applicable.

If a machine has more than one motor, the test is carried out for each motor separately.
Machines are operated starting from cold.

Machines 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
rep¢ated with the capacitors short-circuited one at a time unless they are of class S2 or\S3 of
IEC| 60252-1.

Maghines are supplied at rated voltage for a period of 30 s.

Durjng the test, the temperature of the windings shall not exceed the relevantvalue specified
in Tlable 3 and the acceptance criteria of 18.1.1 shall be applied.

18.5.4 |EC 62841-1:2014, Subclause 18.5.4 is not applicable.
18.8 Replacement of Table 4 by the following:

Table 4 — Required performance levels

Type and purpose of SCF Minimum performance
level (PL)
Power switch — prevent unwanted switch-en Not an SCF
Power switch — provide desired switch<off Not an SCF
Starting current limitation as in 10.2 Not an SCF
Prevent exceeding thermal limits/as in 18.4 and 18.5.3 a
Function to de-energize dangerous moving parts as in a

19.101.1, for machines that incorporate a momentary
power switch with no"provision for being locked in the
"on" position

Function to de-energize dangerous moving parts as in c
19.101.1, fer.machines that incorporate a power
switch otherithan a momentary power switch with no
provision,for being locked in the "on" position

Prevent self-resetting as required in 23.3 Not an SCF

19 |Meéechanical hazards

IEC 62841-1:2014, Clause 19 is applicable, except as follows:
19.1 Replacement of the first paragraph:

All power-driven hazardous parts (e.g. gears), other than the impeller and shredding means,
which are separately covered by 19.101, shall be so positioned or enclosed to provide adequate
protection. The requirements of this subclause apply to all operating configurations as
described in 8.14.2.

19.3 to 19.8 IEC 62841-1:2014, Subclause 19.3 to Subclause 19.8 are not applicable.
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19.101 Protection against access to the impeller and shredding means

19.101.1 Parts that also function as guards to prevent access to the impeller or the shredding
means, if any, such as the debris collector, vacuum tube or blower tube shall either
— not be capable of being opened or removed without the aid of a tool; or

— when opened or removed without the aid of a tool, de-energize the impeller or the shredding
means, if any, by one of the following methods:

e an electronic circuit; or

e electromechanical means:; or

p a combination of an electronic circuit and electromechanical means.

Electronic circuits which are employed to fulfil the requirements of this subclause |are
conpidered to be safety critical functions and shall have a minimum performance”level (PL)
in accordance with Table 4.

Ele¢tromechanical means that are switches conforming to IEC 61058-1:2016| or
IEC|61058-2-6:2018 shall comply with 23.1.10 and be classified

— for machines with a momentary power switch with no provisien|for being locked in the fon
bosition, for 10 000 operating cycles; or

— for machines that incorporate a momentary power switch/with a lock-on device or a power
Bwitch other than a momentary power switch, for 50 000 operating cycles, unless |two
switches are used in series where each one is classjfied for 10 000 operating cycles.

Ele¢tromechanical means that are not switches” conforming to IEC 61058-1:2016| or
IEC|61058-2-6:2018 shall be direct opening action contact mechanisms.

NOTE 101 An example of a direct opening action.contact mechanism is a jumper.

Compliance is checked by inspection;and for other electromechanical means that are|not
swilches conforming to IEC 61058-1:2016 or IEC 61058-2-6:2018, by making and breaking|the
confact(s) 1 000 times at a rate_of,2 cycles per minute, under the electrical load conditlons
encpuntered in the machine. There shall be no failure of the electromechanical means duying
or dfter the test.

19.101.2 |If a switch(es) is used to comply with 19.101.1, it shall not be possible to actuate|the
releivant switch(es) with:'the test finger of test probe B of IEC 61032:1997 when parts, such as
the [debris collector; vacuum tube or blower tube that prevent access to the impellef or
shredding means are opened or removed.

If electromechanical means other than switches conforming to IEC 61058-1:2016[ or
IEC|61058-2-6:2018 are used to comply with 19.101.1, it shall not be possible to override|the
elegtromechanical means with test probe B of IEC 61032:1997.

Compliance is checked by inspection and by manual tests using the test finger of test probe B
of IEC 61032:1997 with a force not exceeding 5 N.

19.101.3 The impeller or shredding means, if any, shall not be accessible by means of any
of the arm probes shown in Figure 104 and Figure 105, for any operating configuration in
accordance with 8.14.2 a).

Compliance is checked by inspection, by measurement and, if applicable, by the following test.
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Prior to conducting the test, the debris collector and all detachable parts are removed from
the machine, unless they comply with the de-energizing requirements of the impeller or
shredding means in accordance with 19.101.1. If, however, a debris collector

— complies with the de-energizing requirements of the impeller or shredding means in
accordance with 19.101.1; and

— Incorporates a resealable opening(s) that does not require the use of tools to allow emptying
of the debris collector,

then the resealable opening(s) of the debris collector is opened prior to conducting the test.

Thélarm probes shown in Figure 104 and Figure 105 shall not contact the impeller or shredg
means, if any, when they are inserted, in turn, into any

up
to ¢
prol
Eac

Eac
app
sec
pen
this
of t

Whe
any

blower tube; or
vacuum tube; or

debris collector tube

o the entire length of each arm probe. The articulations of each probe shall be manufacty
nable a rotation of £ 90° about the articulation axis. The movements of the joints of e
be shall be free enough to allow easy articulation as the probé&-is’inserted into the open|
h probe shall be applied with a force not exceeding 20 N.

h arm probe shall be twisted and moved in any direction allowed by the joints w|
roaching the impeller or shredding means. If necessary, for visibility purposes, one or nj
ions of the machine may be cut away to allowthe probe to be configured such th
etrates as far as possible towards the impeller.orshredding means. If a section is remo
shall not allow the probe to penetrate further than it would have done before the rem
e section(s).

bn the test is conducted with the debris collector in place, it shall not be possible to p
part of the debris collector into the impeller and shredding means, if any.

ing

red
ach

ing.

hen
ore
at it
ed,
bval

ush



https://iecnorm.com/api/?name=1df1510f2b588fc70aec4f79f54a9b80

IEC 62841-4-6:2022 © |EC 2022

— 22 —

Dimensions in millimetres
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A

IEC

710

410

| 170

A
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4 — Young adult arm probe
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Dimensions in millimetres

850

550

180

IEC

Key
1 axis of rotation of "elbow" joint
2 axis of rotation of "wrist" joint

3 axes of rotation of "finger" joints

NOTE 101 This figure is not to scale.

Figure 105 — Adult arm probe
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19.102 Handle

19.102.1 General

022

Garden blowers, garden vacuums and garden blower/vacuums shall have at least one

han

dle.

If a part containing the motor complies with the dimensions for a handle, it may be considered
e a handle if identified in accordance with 8.14.2 b) 109).

tob

req

NOT]
102

The]
leng
bety

irement is not applicable for auxiliary handles that are not required by this document,

E 101 Examples of auxiliary handles that are not required by this document are shown in Figure 101, Fi
And Figure 103.

handle shall be designed in such a way that it can be grasped with one hand. The gripj

veen 63 mm and 170 mm as illustrated in Figure 106 a), Figure 106vb), Figure 106 ¢

Figdire 106 d). The perimeter P is determined by a chain measurement,with the power swi

if an

If th
be 1
as 4

The

Con

19.1
If a

Con

y, fully depressed.

ere are finger grips or similar superimposed profiles, ther handle gripping length shall

pplicable, shall be taken into account.
gripping length L shall be measured in accordance-with 19.102.3 to 19.102.6, as applica
npliance is checked by inspection and by measurement.

02.2 Handle that incorporates the power switch

handle incorporates the power switch, there shall be a minimum radial clearance of 25

hpliance is checked by inspection and by measurement.

This

gure

bing

th of the handle shall be suitably shaped to be grasped securely and have a perimetg¢r P

or
ch,

not

heasured along the surface, but only the arc or straight line-distance of the gripping surface,

ble.

mm

aroxnd the power switch with,the power switch actuator not depressed as shown in
Figure 107.
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Dimensions in millimetres

Region X

Region Y

Region Y
N
e
k / IEC
Key
A dripping length in region X
B tfansition radius length in region Y
L maximum gripping length
P gerimeter
a) Measurement of gripping length-of a bail or closed handle
v
v
- X L
z 7
/ Q/
IEC
Key

perimeter of handle (not including the support)
part of gripping length
part of gripping length

N < X ©

complete length

b) Measurement of gripping length of a handle supported centrally (i.e. T type)
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Dimensions in millimetres

Region Y

IEC
Key
A dripping length in region X
B tfansition radius length in region Y
L maximum gripping length
P gerimeter
c) Measurement of gripping length/of an inline handle

\ \ IEC

Key

gripping length in region X
transition radius length in region Y
maximum gripping length

T L >

perimeter

d) Measurement of gripping length of a stick-type handle

Figure 106 — Measurement of handle dimensions
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Dimensions in millimetres

19.1

On
of th
leng

If a
usirn

Con

19.102.4 Dimensions of handles supported centrally (T-type)

If the handle is supported centrally (i.e. T-type), there shall be a minimum radial clearanc

25

Figure 106 b)):

Compliance’is checked by inspection and by measurement.

|
L)

Figure 107 — Minimum radial clearance around the power switch

IEC

02.3 Dimensions of bail or closed handles

e gripping surface. There shall be a minimum radial clearance0f|25 mm around the gripj
th.

bail or closed handle is used, the gripping length L ‘in ‘Figure 106 a) shall be measy
g lengths A and B as follows:

he length A is measured within region X where{the radius is at least 100 mm;

100 mm, but each length B cannot exceed, 70 mm in each region Y of the gripping surf3

npliance is checked by inspection and by measurement.

mm around the gripping~length. The gripping length shall be calculated as follows

for a handle with-a'perimeter P (not including the support) of less than 80 mm, the gripj
ength is the sum>of the two parts of the gripping length X + Y on either side of the supg

for a handle.with a perimeter P (not including the support) of 80 mm or more, the gripj
ength is_ the-complete length Z from end to end.

bail or closed handles (U-shaped handles), the gripping length isyrelated to the inner length

bing

red

he length(s) B are measured within region(s) Y where the transition radius is less fhan

ce.

[4%

of
see

bing
ort;

bing

19.102-5—Bimensions—ofinline-handles

For inline handles, the gripping length is related to the inner length of the gripping surface.
There shall be a minimum radial clearance of 25 mm around the gripping length.

If an inline handle is used, the gripping length L in Figure 106 c) shall be measured using the
length A and B as follows:

the length A is measured within region X where the radius is at least 100 mm;

the length(s) B are measured within region(s) Y where the transition radius is less than
100 mm, but each length B cannot exceed 10 mm in each region Y of the gripping surface.

Compliance is checked by inspection and by measurement.
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19.102.6 Dimensions of stick-type handles

For stick-type handles, the gripping length is related to the inner length of the gripping surface.
There shall be a minimum radial clearance of 25 mm around the gripping length.

If a stick-type handle is used, the gripping length L in Figure 106 d) shall be measured using

the

Compliance is checked by inspection and by measurement.

20

IEC|62841-1:2014, Clause 20 is applicable, except as follows.
20.3 Replacement:
Reduirements for machines are given in 20.3.1.

20.3.1 Replacement:

length A and B as follows:

the length A is measured within region X where the radius is at least 100 mm;

the length(s) B are measured within region(s) Y where the transmon radius is less than

100 - bt aocoh Iloanath D o oos o t oaveaoan AA10 o in aoch oo on aof th SEHORHR-A—aEE S

Mechanical strength

'
TOOTTITT, DHt-eath eyt T O Carm o CACC T OO - oacTt I\Julull l othe grppmyg Strrgce.

Hand-held garden blowers and hand-held gardemblower/vacuums that are configured as a

hand-held garden blower in accordance with 8:14.2 a) 101) are dropped once from eac

the

held on the concrete surface for each orientation. The machine is then lifted vertically by

whi

four orientations shown in Figure 108 on a-concrete surface. The machine is placed

e maintaining the machine orientation,. before being allowed to drop onto the conc

h of
and

rete

surflace. For the orientation shown in Figure 108 c), the machine is rotated 90° from the upnight

pos
avo

Har

of t

held on the concrete_sutface for each orientation. The machine is then lifted vertically by

whi

surfface. For the grientation shown in Figure 109 c), the machine is rotated 90° from the upr

pos
avo

NOT[E 1 \For the orientation shown in Figure 109 a), it is possible that the debris collector, if any, will bed

com

ftion on the side considered to be’the most unfavourable. Secondary impacts shal
ided.

e four orientations stiown in Figure 109 on a concrete surface. The machine is placed
e maintaining the/machine orientation, before being allowed to drop onto the conc
ftion on the<side considered to be the most unfavourable. Secondary impacts shal

ded.

bressed prior to lifting the machine.

be

d-held garden vacuums.and hand-held garden blower/vacuums that are configured as
a hand-held garden vacuum in accordance with 8.14.2 a) 101) are dropped once from €

ach
and
m,
rete
ight

be

ome

Backpack garden blowers, backpack garden blower/vacuums and backpack garden
vacuums are dropped once from the orientation shown in Figure 110 on a concrete surface.
The machine is placed and held on the concrete surface in the orientation shown in Figure 110.
The machine is then lifted vertically by 750 mm, while maintaining the machine orientation,
before being allowed to drop onto the concrete surface. Secondary impacts shall be avoided.

NOTE 2 A method for avoiding secondary impacts is tethering.

If attachments are provided as specified and mounted in accordance with 8.14.2, the test is
repeated, with each attachment or combination of attachments mounted to a separate
machine sample.
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Each drop shall be conducted on a separate sample, unless a single sample can be subjected
to multiple drops without failure. If a sample has been subjected to multiple drops and fails,
then the drop in the orientation that resulted in the failure is repeated using a new sample. If
the new sample passes the test for the drop in that orientation, then the requirements for the
drop in that orientation are considered to be fulfilled. The test is continued in this manner until
all drops in each of the four orientations are completed.

In addition, backpack garden blowers, backpack garden blower/vacuums and backpack
garden vacuums are placed in the orientation shown in Figure 110 and impacted with a smooth
steel sphere having a diameter of (60 + 2) mm and weighing (0,55 £ 0,03) kg once on each
surface_that is Iil(nly to be weak If a part of the machine can be impacted from abhove_the
sphere is dropped from a rest position to strike the component. Otherwise, the spherge is
suspended by a cord and is allowed to fall from a rest position as a pendulum to strikethe grea
of the machine to be tested. In either case, the vertical travel of the sphere is (1,3 £ 0,1) m.

It is|not required that the machine still can operate after the test.



https://iecnorm.com/api/?name=1df1510f2b588fc70aec4f79f54a9b80

- 30 - IEC 62841-4-6:2022 © |EC 2022

—

IEC

a) Hand-held garden blower horizontal and in an upright position

1EC

b) Hand-held garden blower horizontal and in an inverted, position

[ == {4

IEC

c) Hand-held garden blower horizontal‘and rotated 90° from an upright position

IEC

d) Hand-held garden blower in a vertical position

Figure 108 — Hand-held garden blower positions for drop test
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a)—Hand-held
7

b) Hand-held garden vacuum horizontal and in anvinverted position
1 1
%T f]

c) Hand-held garden vacuum horizontal and rotated 90° from an upright position

IEC

IEC

d) Hand-held garden vacuum in a vertical position

Figure 109 — Hand-held garden vacuum positions for drop test
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NOT]
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Figure 110 — Backpack machine position for drop test
b |EC 62841-1:2014, Subclause 20.5 is not applicable.

01 Structural integrity of vacuums
01.1 Requirement

machine shall have sufficient structural integrity to withstand thg, rigours of normal us
npliance is checked by the test of 20.101.2.

01.2 Structural integrity test

ructural integrity test is carried out on all garden~vacuums by vacuuming ceramic pri
triangular sides and a prism height of (6,5 + @,8Ymm (see Figure 111). The mass of
m shall be (0,4 +0,1) g.

E 101 The ceramic prisms are commonly used.in‘mass surface finishing processes.

machine is conditioned for at least 3th at an ambient temperature of (5 £ 2) °C and the
| be completed within 5 min if thesmrachine is removed from the conditioning environme

e machine is specified to be_used with or without a shredding means in accordance
.2, the test is conducted-\with the shredding means installed and on a separate san|
the shredding means\not installed.

o-load.

E 102 It istimportant to take precautions to protect the operator during this test.

uantity_of ceramic prisms weighing (20 £ 1) g is introduced into the vacuum inlet of
hine—at the same time. The machine is then allowed to run for at least 10 s be

W

JUN
one

test
nt.

ith
ple

machine is inverted such that the vacuum inlet is facing up. The machine is then operated

the
fore

pduiCing a second quantity of ceramic prisms weighing (20 + 1) g. followed by allowing

the

machine to run for at least 10 s. The cycle is repeated so that a total of ten quantities of ceramic
prisms are introduced into the machine. After the last quantity of ceramic prisms are introduced,

the

machine is run for 30 s.

If a jam occurs during the test, the machine is stopped and the jam is cleared. The quantity of
prisms that caused the jam is not counted as part of the total of ten quantities of prisms
introduced into the machine.

After the test, no part of the machine shall have become detached (e.g. fan blades) and the
enclosure surrounding moving parts and the debris collector shall meet the requirements of
20.1. Abrasion or chipping of parts is ignored.
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Dimensions in millimetres

60°

60

IEC

Figure 111 — Test piece

21 |Construction

IEC|62841-1:2014, Clause 21 is applicable, except as follows.

21.18 Replacement:

Reduirements for power switches for all machines are specified in 21.18.1.
21.18.1 Replacement:

The power switch required by 21.17 ' may be a momentary power switch, with or without a
lock-on device, or a power switch(other than momentary power switch.

Compliance is checked by jnspection and by manual test.

21.18.1.1 |1EC 62841<1:2014, Subclause 21.18.1.1 is applicable.
21.18.1.2 |EC 62841-1:2014, Subclause 21.18.1.2 is not applicable.
21.30 [EC 62841-1:2014, Subclause 21.30 is not applicable.

21.35</IEC 62841-1:2014, Subclause 21.35 is not applicable.

21.101 Class Il tools (machines) and class lll construction used in class Il tools (machines)
that incorporate parts connected to a functional earth shall have at least double insulation
or reinforced insulation between live parts and the parts connected to functional earth. The
requirements specified in Clause 26 and Clause 27 for protective earthing do not apply to
functional earth.

21.102 Hand-held garden blowers, hand-held garden vacuums and hand-held garden
blower/vacuums with a mass of more than 7 kg shall be equipped with a single or double
shoulder harness.

Backpack garden blowers, backpack garden vacuums and backpack garden
blower/vacuums shall be equipped with a double shoulder harness.


https://iecnorm.com/api/?name=1df1510f2b588fc70aec4f79f54a9b80

- 34 - IEC 62841-4-6:2022 © |EC 2022

Any shoulder harness provided with the machine shall be adjustable to the size of the operator,
its operation shall be in accordance with 8.14.2 b) 103) and it shall be

— designed in a way for easy removal; or
— equipped with a quick release mechanism that ensures that the machine can be removed
or released quickly from the operator.

A quick release mechanism, if provided, shall be positioned either at the connection between
the machine and harness or between the harness and operator. The quick release mechanism
shall only allow separation by deliberate action of the operator.

If a|quick release mechanism is provided, it shall be possible to open it while under the-wejght
of the machine. It shall require the use of only one hand and have no more than two release
points.

NOTE 101 An example of a release point is a buckle that requires squeezing between a thumb“and finger bgfore
relegsing, e.g. side release buckles.

NOTE 102 Examples of shoulder harnesses that are designed in a way for easy remoyal'include
— B single shoulder harness; or

— B double shoulder harness where the left and right shoulder straps are not.connected to each other in front of
he operator's body; or

— p double shoulder harness with a strap(s) connecting the left and right-shoulder straps that can be relepsed
Linder the load of the machine by using one hand and has no more than/two release points.

Compliance is checked by inspection, by measurement@and by functional test using the heaiest
machine configuration as identified in 8.14.2.

22 (Internal wiring

IEC|62841-1:2014, Clause 22 is applicahle.

23 [Components
IEC|62841-1:2014, Clause 23.is applicable, except as follows:
23.1.10 Replacement:

Swifches shall be so constructed that there will be no failure that might impair compliance with
this|document:

Compliance*is checked by the following.

Switches—. 6 =YaTs A 2 20161 or
IEC 61058-2-6:2018, shall meet the requirements specified in 23.1.10.1. In addition, if a power
switch incorporates a mechanical linkage to an electrical switch, one sample of the mechanical
linkage and switch combination is tested as in 23.1.10.2 without the specified electrical load.

Switches which have not been separately tested and found to comply with IEC 61058-1:2016
or I[EC 61058-2-6:2018, or do not meet the requirements of 23.1.10.1, are tested as in 23.1.10.2
to 23.1.10.3. If a power switch incorporates a mechanical linkage to an electrical switch, one
sample of the mechanical linkage is tested in combination with the switch.

Trigger caps and elastomeric switch covers are not considered to be mechanical linkages.
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23.1.10.1 Replacement:

Swi

tches shall be rated and classified as follows.

Power switches shall be rated as follows:

for a voltage not less than the rated voltage of the machine;
for a current not less than the rated current of the machine;
for AC, if the machine is rated for AC;

or DC, IT the machine Is rated tor DC.

Thel electromechanical portion of electronic power switches shall, as a minimum, besclassified

for

Power switches shall further be classified with respect to load:

Rat
con

Swi

NOTE 1 Switches without any declared*endurance with the electronics bypassed have been tested, by defau

100

continuous duty in accordance with IEC 61058-1:2016 or IEC 61058-2-6:2018.

switches for motor-operated tools and motor-operated lawn and garden machinery:
resistive  and motor load in accordance with [EC 61058-1:2016, 7.2.2
EC 61058-2-6:2018, 7.2.2, if the switch would encounter this load/in normal use;

blternatively, switches may be regarded as switches for ‘@) "“declared specific loag
hccordance with IEC 61058-1:2016, 7.2.5 or IEC 61058-2-6:2018, 7.2.5 and may
Classified based upon the load conditions encountered inthe machine in normal use.

ngs and load classifications for switches other than power switches shall be based on
ditions encountered in the machine.

ches shall further be classified as follows with-respect to endurance:

power switches for lawn and garden machinery: for 10 000 operating cycles;

power switches which possess series electronics shall also endure 1 000 operating cy
vith the electronics bypassed;

D operating cycles in accordance ‘with IEC 61058-1:2016 or IEC 61058-2-6:2018.

switches other than power switches, such as speed selector switches, which are likel
be switched under electrical load: for 1 000 operating cycles. However, this test is
required, if the requitements of this document are met with the switch short-circuited;

switches other than power switches that either

p are intended for operation without electrical load, and which can be operated only
the aid.of'a tool or are interlocked so that they cannot be operated under electrical Ig
or

p _provide a motor direction reversing function; or

for
or

in
be

the

Cles

t, to

y to
not

ith
ad;

p vare switches for 20 mA load as classified in IEC 61058-1:2016, 7.2.6

or

IEC 61058-2-6:2018, 7.2.6
are 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 documentation
and certificate provided with the switch.

23.1.10.2 Replacement:

The endurance properties of switches shall be adequate.
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Compliance is checked by submitting three samples of the switch to the accelerated cycle
endurance test of IEC 61058-1:2016, 17.5.4 or IEC 61058-2-6:2018, 17.5.4, but with load
conditions as specified in either 23.1.10.2.1 or 23.1.10.2.2 and with the number of operating
cycles as specified below.

Power switches for lawn and garden machinery are tested for 10 000 operating cycles.

If a power switch s an electronic switch as defined in |EC 61058-1:2016 or
IEC 61058-2-6:2018 where the circuitry provides a protective function by reducing the current
during switch operation, then:

— pn three additional samples, the electronic circuitry shall be bypassed and the test repeated
for at least 1 000 operating cycles; or

— [he protective function shall be considered to be a safety critical function and ¢comply Wwith
the greater of the performance levels for power switches in 18.8.

Swifches other than power switches, such as speed selector switches, which are likely t¢ be
switched while energized, are tested as described above, but for 1 000 gperating cycles only
for the load conditions encountered in normal use.

Swifches, 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 §o)that they cannot be operated
under electrical load, are not subjected to the tests ‘of, IEC 61058-1:2016, 17.5.4 or
IEC|61058-2-6:2018, 17.5.4.

Reverse switches are not subjected to the  tests of |EC 61058-1:2016, 17.5.4| or
IEC|61058-2-6:2018, 17.5.4, as they are tested in_18.7.

Swifches for 20 mA load as classified in IEC 61058-1:2016, 7.2.6 or IEC 61058-2-6:2018, 7|2.6
arelalso not subjected to the tests of IEC 64058-1:2016, 17.5.4 or IEC 61058-2-6:2018, 17.5.4.

Aftgr completion of the above tests, the switch shall be able to be turned on and off and comply
with the insulating compliance (TE3) of IEC 61058-1:2016, 17.6.3 or IEC 61058-2-6:2(18,
17.6.3 for basic insulation.

23.1.10.2.1 Replacement:
For|switches tested with an external load, the load conditions are as follows:

Power switches-for motor-operated lawn and garden machinery are regarded as classified
to I[EC 61058x1:2016, 7.2.2 or IEC 61058-2-6:2018, 7.2.2. They are tested with 6 times|I-M
making current and a power factor 0,6 £ 0,05, and with I-M breaking current and a power fagtor
= 0,9, the-M current being the rated current of the machine.

Switches other than power switches, but which would encounter the same load conditions as
power switches in normal use, shall be tested with the corresponding load conditions above.

23.1.10.2.2 Replacement:

For switches tested utilizing the motor encountered in the machine, the switch is tested at rated
voltage for the required number of operating cycles, each cycle composed as follows:

1) With the machine at rest, the switch is closed without any mechanical load applied to the
machine.
2) The switch is opened with the machine operating under no-load conditions.

The operating cycles need not meet the requirements of IEC 61058-1:2016, 17.4.5 or
IEC 61058-2-6:2018, 17.4.5, but shall be conducted as quickly as convenient for the test setup.
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23.1.10.3 Replacement:

The breaking capacity of power switches of motor-operated lawn and garden machinery shall
be adequate.

Compliance is checked by the locked-rotor test (TC9) of IEC 61058-1-1:2016, 17.5.5,
IEC 61058-1-2:2016, 17.5.9, or IEC 61058-2-6:2018, 17.5.5 or 17.5.9, as applicable, with a
current of 6 x I-M. Alternatively, the test is performed with the switch incorporated in the
machine with the motor locked, each "on" period being not more than 0,5 s, and each "off"
period being not less than 10 s. The test voltage shall be not less than the rated voltage of the
magtine:

Aftgr this test, the power switch shall have no electrical or mechanical failure. If the' switch
opeyates properly in the "on" and "off" positions at the end of the test, it is considéered to have
no mechanical or electrical failures.

23.3 IEC 62841-1:2014, Subclause 23.3 is not applicable.

24 |Supply connection and external flexible cords
IEC|62841-1:2014, Clause 24 is applicable, except as follows:
24.1 Replacement:

Macghines shall be provided with one of the following means of connection to the supply:

— B supply cord with a minimum length of 10<m"and plug; or

— Bn appliance inlet having at least the same“degree of protection against moisture as marked
n accordance with 8.1 for the machine; or

— B 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 marked in
bccordance with 8.1 for the machine.

Plugs, connectors and inlets'shall be suitable for the ratings of the machine.
Compliance is checked-by inspection and by measurement.

The cord is measured from where it exits the machine to where it enters the plug or connegtor.
The length of acord guard projecting from the body of the machine or from the body of the plug
is included in\the measurement when determining the length of the cord.

NOTE /InCanada and the United States of America, the following additional conditions apply.

The appliance inlet or the attachment plug on the supply cord shall be consirucied so that, when inserted in the
connector of an extension cord, the blades will not be energized until they are inaccessible to contact.

Compliance is checked by the following test.

The receptacle shall be connected to the extension cord of the test assembly illustrated in Figure 112 with the plug
inserted in the receptacle as far as possible. The plug shall be withdrawn not more than the distance necessary to
permit the test probe to be inserted between the plug body and the extension cord receptacle. The test probe shall
be inserted with a force of 18 N (4,1 Ib) or less, until the probe contacts one blade of the plug. While the probe is in
contact with the blade, the electrical continuity shall be determined by an ohmmeter or similar instrument between
the contacts of the extension cord receptacle and the test probe. The test probe shall not contact any current-carrying
blade of the attachment plug while the plug is conductively connected to the connector of the extension cord. The
test shall be repeated for the other blade of the attachment plug.
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Dimensions in millimetres
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st probe made of 1,5 mm thick metal

Figure 112 — Test assembly for accessibility of attachment plug blades
P Addition:
pe Z attachment is allowed.

} Replacement of NOTE 1 and NOTE 2:

E 1 In the United States of America, the following¢¢onditions apply:

bly cords shall be not lighter than type SJOWs\SJTW, or the equivalent that is weather resistant in accord
the National Electrical Code, ANSI/NFPA.70;

hment plugs and cords shall be equal to or greater than the rating of the machine.
E 2 In Canada, the following canditions apply:

bly cords shall be not lighterthan type SJOW, SJTW, or the equivalent that is weather resistant in accord
CSA C22.1-18.

Terminals for external conductors

62841-1:2014, Clause 25 is applicable.

Ptovision for earthing

pnce

gnce

IEC

27

IEC

62841-1:2014, Clause 26 is applicable.

Screws and connections

62841-1:2014, Clause 27 is applicable.
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28 Creepage distances, clearances and distances through insulation
Replacement:

28.1 Creepage distances and clearances shall not be less than the values in millimetres
shown in Table 12. The values specified in Table 12 do not apply to cross-over points of motor
windings.

The values in Table 12 are equal or larger than the values required by IEC 60664-1, when all
the following:

— Bn overvoltage category Il;
— B material group llI;

— B pollution degree 1 for parts protected against deposition of dirt and for lacquered or
enamelled windings;

— B pollution degree 3 for other parts;
— |nhomogeneous electric field;

— [ransient overvoltages originating in the equipment not exceeding4 000 V

are |applied.

Protection against deposition of dirt may be achieved throtgh the use of

— encapsulation with a minimum thickness of 0,5 mmj or

— protective coatings that prevent the combined deposition of fine particles and moisture on
surfaces between conductors. Requirements for these types of protective coatings |are
Hescribed in IEC 60664-3:2016; or

— enclosures that prevent the ingress of'dust by means of filters or seals, provided thaf no
dust is generated within the enclosure*itself.

NOTE 1 An example of encapsulation is potting.

If a fesonance voltage occurs between the point where a winding and a capacitor are conne¢ted
together, and metal parts which are separated from live parts by basic insulation only,|the
creepage distance and clearance shall not be less than the values specified for the valug of
the |voltage imposed hy'\the resonance, these values being increased by 4 mm in the casg of
reinforced insulation:

Compliance is.¢hecked by measurement.

For|machines provided with an appliance inlet, the measurements are made with an appropniate
conhegtorinserted. For other machines, they are made on the machine as delivered.

For machines provided with belts, the measurements are made with the belts in place, and the
devices intended for varying the belt tension adjusted to the most unfavourable position within
their range of adjustment, and also with the belts removed.

Movable parts are placed in the most unfavourable position; nuts and screws with non-circular
heads are assumed to be tightened in the most unfavourable position.

The clearances between terminals and accessible metal parts are also measured with the
screws or nuts unscrewed as far as possible, but the clearances shall then be not less than
50 % of the value shown in Table 12.
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Table 12 — Minimum creepage distances and clearances

Dimensions in millimetres

Other machines

Class lll tools

. Working voltage Working Working
Distances (machines) <130V voltage > 130 V and | voltage > 280 V and
<280V <480V

Creepage | Clear- | Creepage | Clear- | Creepage | Clear- | Creepage | Clear-
distance ance distance ance distance ance distance ance

Between parts of
diff¢rent potential 2:

if lacquered or
gnamelled windings or
if protected against
deposition of dirt 1,0 1,0 1,0 1,0 2,0 2,0 2,0 2|0

— if not protected
dgainst deposition of
dirt 2,0° 1,5 2,0° 1,5 3,0° 2,5 8,0°¢ 3[o

Betyveen live parts and
other metal parts over
basfc insulation:

if the live parts are
lacquered or
dgnamelled windings ¢
dr if protected against
deposition of dirt - - 1,0 1,0 2,0 2,0 2,0 2|0

— if not protected
dgainst deposition of
dirt - - 24° 1,5 4,0° 3,0 8,0°¢ 3|0

Betyveen live parts and
other metal parts over
reinforced insulation:

if the live parts are

lacquered or

gnamelled windings or

grotected against

deposition of dirt - - 5,0 5,0 6,0 6,0 10,0 © 6/0
f

n

g

br other live parts
ot protected against
eposition of dirt — - 5,0 5,0 8,0 8,0 16,0 © 8|0

Betyveen metal parts
sepprated by
supplementary
insylation - - 2,5 2,5 4,0 4,0 8,0°¢ 410

a8 ['he clearances specified do not apply to the air gap between the contacts of thermal controls, protective
devices, switches of micro-gap construction, and the like, or to the air gap between the current-carrying
members, of.such devices where the clearance varies with the movement of the contacts.

b Ihesé creepage distances are slightly lower than suggested by IEC 60664-1. Creepage distances between
bafts of different potential (functional insulation) are only associated to fire hazard, not to electric shock hazpard.

As products in the scope of IEC 62841 are products supervised during normal use, lower distances are justified.

¢  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.

4 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.

¢ These creepage distances are valid for frequencies up to 30 kHz. For higher frequencies, creepage distances
shall be in accordance with IEC 60664-4:2005. Creepage distances and clearances can be reduced in
accordance with IEC 60664-1 if the insulation parts are of material group Il or lower and/or for working
voltages <400 V, however they 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:

— BN for internal wiring and bare conductors and for uninsulated capillary tubéeg§ of
fhermostats and similar devices;

— BO N for enclosures.

The way in which creepage distances and clearances are measured is indicated in Annek A.

For|machines having parts with double insulation where there is no metal between basic
insylation and supplementary insulation, the measurements are made*as though a metal foil
werg present between the two insulations.

Means provided for fixing the machine to a support are consideréd to be accessible.

Creepage distances and clearances within optocouplets are not measured if the indivigual
insylations are adequately sealed, and if air is exeldded between individual layers of|the
material.

For|parts of different potential, including conductive patterns on printed circuit boards, ex¢ept
for ¢xternal mains connection, creepage distances and clearances smaller than the minimum
valyes specified

— [n Table 12; or
— for conductive patterns on printed circuit boards as specified below

are |allowed, provided

— the requirements of . Clause 18 are met if these creepage distances and clearances|are
Short-circuited in trn; or

— for electronic circuits, they comply with 18.6 and 18.8.
For|conductive)patterns on printed circuit boards, except at their edges, the minimum creepage

distances and'clearances in Table 12 between parts of different potential may be reduced, as
lonq as the-peak value of the voltage stress does not exceed:

—  [1'50~V per mm with a minimum value of 0,2 mm, if protected against the deposition of djrt;

— 100 V per mm with a minimum value of 0,5 mm, if not protected against the deposition of
dirt.

When the limits mentioned above lead to higher values than those of Table 12, the values of
Table 12 apply.

NOTE 2 The above values are equal to or larger than the values required by IEC 60664-3:2016.
28.2 Depending on the working voltage, the distance through insulation shall be as follows:

— For working voltages up to and including 130 V, the distance through insulation between
metal parts shall not be less than 1,0 mm, if they are separated by supplementary
insulation, and not be less than 1,5 mm, if they are separated by reinforced insulation.
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— For working voltages over 130 V, the distance through insulation between metal parts shall
not be less than 1,0 mm, if they are separated by supplementary insulation, and not be
less than 2,0 mm, if they are separated by reinforced insulation.

— For all working voltages, the distance through reinforced insulation used between
enamelled or lacquered windings and accessible metal shall not be less than 1,0 mm.

The required distance through insulation may be achieved through several thicknesses of solid
insulation layers that may have intervening air between the layers such that the sum of the
thicknesses of the solid insulation equals the required thickness.

This
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The insulation is applied in thin sheet form, other than mica or similar scaly material,
Consists:

- for supplementary insulation, of at least two layers, provided that any onelof the lay
withstands the electric strength test prescribed for supplementary insulation;

- for reinforced insulation, of at least three layers, provided that, when any two of
layers are placed in contact, they withstand the electric strength test prescribed
reinforced insulation.

The test voltage is applied between the outer surfaces of the dayer, or of the two layers|
Bpplicable.

The supplementary insulation or the reinforced insulation is inaccessible and meets
following condition:

The insulation, after having been conditioned for séyen days (168 h) in an oven maintai
bt a temperature equal to 50 K greater than the/maximum temperature rise determi
Huring the test of Clause 12 withstands an electric strength test as specified in Anne
his test being made on the insulation both @t’the temperature occurring in the oven, an
bpproximately room temperature.

hpliance is checked by inspection and\by measurement.

optocouplers, the conditioningprocedure 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 which o
ng these tests.
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NOTE 101 In Europe (EN 62841-4-6), Annex | is normative.

1.2

IEC

1.2.2 Sound power level determination

1.2.2.1 General
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accprding to Figure 1.101. The acoustic environfent, instrumentation, quantities to
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Annexes

annexes of IEC 62841-1:2014 are applicable except as follows:

Annex |
(informative)

Noise test code (grade 2)

62841-1:2014, Clause 1.2 is applicable, except as follows:

lacement:

sound power level shall be measured using @ hemispherical measurement surf

sured, quantities to be determined, and the“measurement procedure are specifie
3744:2010.

sound power level shall be given as A-weighted sound power level in dB reference 1

A-weighted sound pressure levels ati\the different measurement positions, from which
hd power is to be determined, shall'be measured directly, and not calculated from frequsg
d data. Measurements shall be_.made outdoors or indoors in an essentially free field.

etermination of the A-weighted measured and guaranteed sound power level L, required by the Euro
tive 2000/14/EC and its amendments.

ace
be
din

OW.
the
ncy

E In Europe, the determination(®f‘the sound power level in accordance with 1.2.2.4 also provides the basis for

pean
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IEC

Key

r rpdius of hemisphere

Figure 1.101 — Microphone positions on the hemisphere (see Table 1.101)

1.2.2.2 Hand-held power tools

IEC|{62841-1:2014, Subclause 1.2.2.2 is not applicable:

1.2.2.3 Transportable power tools

IEC|{62841-1:2014, Subclause 1.2.2.3 is not.applicable.

1.2.2.4 Lawn and garden machinery

Replacement:

The test environment outdoors shall be a flat open space (a slope, if any, not exceeding 5/1p0),
visibly free of sound-reflecting objects (buildings, trees, poles, sign boards, etc.) within a
circular area with a radius equal to approximately three times the radius of the hemispherical
megsurement surface“used.

For| the detefmihation of sound power level, ISO 3744:2010 shall be used subject to|the
follpwing modifications:

— the_ microphone array shall be six microphone positions according to Figure 1.101 fand
Table 1.101:

— for outdoor and indoor measurements, the reflecting surface shall be replaced by an artificial
surface according to 1.2.2.101 or a natural ground surface according to 1.2.2.102.
Reproducibility of results using natural grass or other organic material is likely to be worse
than that required for grade 2 of accuracy. In case of dispute, measurements shall be carried
out in the open air and on the artificial surface according to 1.2.2.101;

— the measurement surface shall be a hemisphere with a radius, r, for which r = 4 m;
— for measurements outdoors, K,, = 0 dB;

— for measurements outdoors, the environmental conditions shall be within the limits specified
by the manufacturers of the measuring equipment. The ambient air temperature shall be in
the range from 5 °C to 30 °C and the wind speed shall be less than 5 m/s. A wind screen
shall be used whenever the wind speed exceeds 1 m/s;
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— for measurements indoors, the environment shall be according to ISO 3744:2010 and the
value of K,,, determined without artificial surface and in accordance with 1ISO 3744:2010,

Annex A, shall be < 2 dB, in which case K,, shall be disregarded.

The artificial surface, if used, is placed so that its geometrical centre also coincides with the
origin of the coordinate system of the microphone positions.

The measurement is carried out without an operator.

NOTE

It is likely that the results from conducting tests using an operator will not achieve grade 2 accuracy.

The
ISO|

with

L,an determined from

A-weighted sound power level, Ly, in dB, shall be calculated in accordance)Wwith
3744:2010, 8.2.5, as follows:

P S
LWA:LPA+10Ig(S—) dB (1.101)
0

N 6 .
Lo =10Ig [%Zm“pm}Km —Kop dB
i=1

where
L__ is the A-weighted surface .sound pressure level according to 1ISO 3744:2010, 8.2.4,
PR in dB;
LF',M is the A-weighted sound pressure level measured at the it microphone positipn,
in dB;
Kila is the background noise correction in dB, A-weighted;
Kia is the envireaamental correction in dB, A-weighted according to the requirements| of
this noise test code K,, = 0 dB;
S is thesarea of the measurement surface, in m2;
So =T\m2.
ForLthe hemispherical measurement surface, the area S of the measurement surface is

calculated as follows:

S =21r?

where the radius of the hemisphere, r=4 m

so, from equation (1.101)

Lyn =L, +20 dB
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Three consecutive tests shall be carried out and the result of the test Ly 5 shall be the arithmetic
mean, rounded to the nearest decibel, of the three tests.

1.2.1
The
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NOT

requ

Table 1.101 — Co-ordinates of microphone positions

Position X y z
No.

1 +0,6555r +0,6555r 1,5m
2 -0,6555r +0,6555r 1,5m
2 06555+ 6-655-5 +5
4 +0,6555r -0,6555r 1,5m
5 -0,27 r +0,65 r 0,71 r
6 +0,27 r -0,65r 0,71 r

Table 1.102 — Absorption coefficients

Requirements for an artificial surface

artificial surface shall have absorption coefficients as given in)Table 1.102, measure
prdance with 1ISO 354:2003.

Frequencies Absorption coefficients Tolerance

Hz
125 0,1 +0,1
250 0,38 +0,1
500 0,5 +0,1

1 000 0,7 +0,1

2 000 0,8 +0,1

4 000 0,9 +0,1

See Annex BB for an example of a material and construction which can be expected to fulfil t

d in

artificial surface shall.be placed on a hard, reflecting surface and have a size of at I¢ast
m x 3,6 m placed-atithe centre of the test environment. The construction of the suppor
cture shall be sueh that the requirements for the acoustic properties are also met with
brptive material-in place. The structure shall support the tester to avoid compression of]
brbing material. For garden blowers, care shall be taken to avoid influencing
surement‘result due to turbulence and flow noise generated by the top surface of
cture intended to support the tester.

ting
the
the
the
the

nese

1.2.2.102 Requirements for a natural ground surface

The test environment, within a circular area with a radius equal to approximately the radius of
the hemispherical measurement surface used, shall be covered with high-quality natural grass.
Before the measurements are taken, the grass shall be cut with a lawnmower to a height of cut
as near as possible to 30 mm. The surface shall be clean of grass clippings and debris and
shall be visibly free of moisture, frost, or snow.

1.2.3 Emission sound pressure level determination

IEC 62841-1:2014, Subclause 1.2.3 is applicable, except as follows:
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1.2.3.1 Hand-held power tools

IEC

62841-1:2014, Subclause 1.2.3.1 is not applicable.

1.2.3.2 Transportable power tools

IEC

62841-1:2014, Subclause 1.2.3.2 is not applicable.

1.2.3.3 Lawn and garden machinery

Rey

lacement:

The

det¢rmined according to ISO 11201:2010, grade 2, subject to the following modifications:

The
at t
mic
with

For
vac
exc
bac

A-weighted emission sound pressure level at the operating position, LpA, shall

6/100), visibly free of sound-reflecting objects (building, trees, poles,(sign boards, ¢
within a circular area with a radius equal to approximately three time$ the radius of
hemispherical measurement surface used;

for outdoor and indoor measurements, the reflecting surface shall-be replaced by an artif
surface according to 1.2.2.101 or a natural ground surfaee according to 1.2.2.1
Reproducibility of results using natural grass or other orgafic material is likely to be wq
han that required for grade 2 of accuracy. In case of dispité; measurements shall be car|
but in the open air and on the artificial surface according to 1.2.2.101;

for measurements outdoors, Ky, = 0 dB;

by the manufacturers of the measuring equiptent. The ambient air temperature shall b
he range from 5 °C to 30 °C and the wind“speed shall be less than 5 m/s. A wind scr
shall be used whenever the wind speedexceeds 1 m/s;

for measurements indoors, the envirenment shall be according to 1ISO 3744:2010 and
value of Ky, determined without drtificial surface and in accordance with 1ISO 3744:2(

Annex A, shall be < 2 dB, in which case K,, shall be disregarded.

installation and mounting.conditions for the determination of emission sound pressure |
ne work station shall bé the same as for the determination of the sound power level.
fophone is positioned ‘according to ISO 22868:2021, E.2.3. The measurement is condu
out an operator.

backpack garden blowers, backpack garden blower/vacuums and backpack gar
uums, two) microphones positioned according to ISO 22868:2021, E.2.3 shall be us
ept that@ach one is located 300 mm away from either side of the vertical centreline of]
kpacks—Fhe higher of these two values shall be reported.

Tes
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he test environment outdoors shall be a flat open space (a slope, if any} Aot exceeding
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for measurements outdoors, the environmental conditions shall be within the limits specified
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s \dre repeated to attain the required grade of accuracy, and until three consecutiv

A-

weighted results give values within not more than 2 dB. The arithmetic average of these is the
measured A-weighted emission sound pressure level of the machine.

.2.4 Installation and mounting conditions of the power tools during noise tests

Replacement:

The installation and mounting conditions shall be the same for the determination of both sound
power and emission sound pressure level at the work station.

The machine under test shall be new and equipped with attachments which affect the acoustic
properties, as specified in 8.14.2. Prior to commencing testing, the machine (including any
required ancillary equipment) shall be set up for normal use as specified in 8.14.2.
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The installation and mounting conditions shall be in accordance with ISO 22868:2021,
Clause E.1 and E.2 with the following modifications:

— For hand-held garden blowers, hand-held garden vacuums and hand-held garden
blower/vacuums, if necessary, the (775 % 10) mm dimension in Figure E.2 of
ISO 22868:2021 may be reduced in order to achieve the specified (50 + 10) mm distance
between the lowest point of the blower tube (air nozzle) and the ground.

— For backpack garden blowers, backpack garden vacuums and backpack garden
blower/vacuums, the mounting height shall not be determined by the (1 030 £ 10) mm
dimension of Figure E.3 of ISO 22868:2021, but shall be located such that the top of the

ixture faor the shaulder harness is (1 500 + 1(]) mm above the grmmd The shoulder harness

shall be attached to the fixture and adjusted in accordance with 8.14.2 b) 103) such that the
machine is as close as possible to the microphone.

1.2.5 Operating conditions

Replacement:

The operating conditions shall be the same for the determination of both.sound power level pnd
emigsion sound pressure level at the work station.

Maips powered machines shall be operated at rated voltage, or'if they have a rated voltage
range, at the highest voltage.

For|battery powered machines, the test shall be conducted with a fully charged battery af/the
begjnning of the measurements.

For(all machines, except for machines powered byintegral batteries, the machine is operated
for at least 30 s at no-load prior to the test.

Thel machine noise emission is then measured while the machine is operated at no-load.

Durjng measurements, the machine shall operate under stable conditions. Once the noise
emipsion is steady, the measurement time interval shall be at least 15 s. 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 frequengy bands centred on or below 160 Hz, and 15 s for the frequgncy
bands centred on or above 200 Hz.

1.3 | Vibration
IEC|62841-1.20414, Clause 1.3 is applicable except as follows:

1.3.3.2, (Location of measurement

Additien-

A maximum of two transducers shall be used to measure hand-arm vibration. The transducer(s)
shall be located as close as possible to the hand between the thumb and the index finger, where
an operator normally holds the machine in the most unfavourable grasping position(s) in
accordance with 8.14.2.

1.3.5.1 General
Addition:

The machine is tested in a stationary position.
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1.3.5.2 Attachment, workpiece and task

Addition:

The machine is tested equipped with all attachments as specified in 8.14.2 giving the highest
vibration levels. The configuration of the machine tested shall be recorded.

Prior to commencing testing, the machine shall be set up for normal use as specified in 8.14.2.

1.3.5.3 Operating conditions

Rep

The

lacement:

machine shall be operated at the most unfavourable of the normal working modes

as

spetified in 8.14.2, which shall be maintained for the duration of the test. Those operating

confitions shall be used that are representative of the highest vibration values-likely to o

duri

Adjuistable handles of machines shall be set to suit the operator(s).

For

for at least 30 s at no-load prior to the test.

The

1.3.6.1 Reported vibration values

Add

Eac

at njo-load. The vibration measurement is then conducted over a minimum of 8 s.

1.3.6.2 Declaration of the vibration total value

Adqg

The
be (

ng normal use of the machine under test.

all machines, except for machines powered by integral batteries, the machine is opera

ition:

h test measurement is made after the machine has been switched on for a minimum of

ition:

vibration total value ay, of the handle with the highest emission and the uncertainty K g
leclared.

tcur

ted

machine vibration emission is then measured with,the’ machine stationary, while operated
at njo load and held in accordance with 8.14.2.

2s

hall
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Annex K
(normative)

Battery tools and battery packs

All clauses of the main body of this Part 4-6 apply unless otherwise specified in this annex. If a
clause is stated in this annex, its requirements replace the requirements of the main body of
this Part 4-6 unless otherwise specified. Subclauses, notes, tables and figures which are
additional to those in the main body of this Part 4-6 are numbered starting from 301.

K.1 Scope
IEC|62841-1:2014, Clause K.1 is applicable, except as follows.
Addition:

Thig document applies to hand-held and backpack

— parden blowers;

— parden vacuums; and

— parden blower/vacuums.

Thig document does not apply to

— walk-behind garden blowers, walk-behind garden’vacuums and walk-behind garden
blower/vacuums;

— obotic garden blowers, robotic garden yvacuums and robotic garden blower/vacuunis;

— Macuum cleaners intended primarily for‘use indoors, for water suction cleaning or animal
grooming; and

— Dplowers intended primarily for use\indoors, or animal grooming.

NOTE 301 Vacuum cleaners and water-suction cleaning appliances, including vacuum cleaners for animal
grooming are covered by IEC 60335-2-2.

NOTE 302 Vacuum cleaners for'eommercial use are covered by IEC 60335-2-69.

K.3 Terms and definitions
Replacement of IEC 62841-1:2014, 3.63:

K.3{63

working voltage
voltage/without the effect of transient voltages, across any insulation or between any parts
differenty arwhen the machine Upptied by (aj fulty charged battery(ies)and operating
at no-load, or with the machine in the "off" condition, whichever is greater

Addition:

K.3.301
switched circuit
circuit that is a low-power circuit when the power switch is in the "off" position

Note 301 to entry: The requirements for a low-power circuit are given in Annex H.
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K.5.17 Addition:

The mass of the machine includes the heaviest detachable battery pack(s) and

— includes any separable battery pack(s) mechanically attached to backpack machines; but

— does not include any separable battery pack(s) for hand-held machines or any separable
battery pack(s) not mechanically attached to backpack machines

in accordance with IEC 62841-1:2014, K.8.14.2 e) 2).

K.5[207 Addition to IEC 6284 71-1.2074, K.5.207-
Forltests that are conducted at no-load

— [he battery shall be replaced with a fully charged battery as needed in order,to mainftain
the speed of the impeller to be not less than 90 % of the initial no-load speed; or
— the machine may be powered by an external power source maintained at the' nominal voltage
bf the battery.

K.7{1 Subclause 7.1 of this document is not applicable.

K.8{1 Garden blowers, garden vacuums and garden blower/vacuums shall be marked With
the |IP number according to the degree of protection against{iingress of water other than IHX0.
If the first numeral for the IP numbering is omitted, the amitted numeral shall be replaced by
the |letter X, for example IPX5.

Compliance is checked by inspection.
K.8{14.1.101 Garden blower, garden vacuam and garden blower/vacuum safety warnipgs

In the safety warnings below, the terms"machine” may be replaced by alternate wording (e.g.

"garden blower", "garden vacuum", "garden blower/vacuum", "leaf blower" or "leaf collector").
a) Po not use the machine in/bad weather conditions, especially when there is a risk of
ightning. This decreases the risk of being struck by lightning.

b) Check the debris collector frequently for wear or deterioration. A worn or damajged
debris collector may increase the risk of personal injury.

NOTE 301 The warhing in item b) above is omitted if the machine only operates as a garden blower.
c) Wear eye protection and ear protection. Adequate protective equipment will reduce|the
risk of persehal injury.

NOTE 802. The ear protection portion of the warning in item c) above can be optionally omitted if the measjured
emission sound pressure level at the operator’s ear in accordance with Annex | does not exceed 85 dB(A).

d) While operating the machine, always wear non-slip and protective footwear. Do |not
operate the machine when barefoot or wearing open sandals. This reduces the risk of
injury to the feet.

e) Do not wear loose fitting clothing or articles such as scarves, strings, chains, ties,
etc., that could get drawn into the air inlets. Tie back or cover long hair to make sure
it does not get drawn into the air inlets. If any of these items are drawn into the air inlets,
it can increase the risk of personal injury.

f) Keep bystanders away while operating the machine. Thrown debris can increase the
risk of personal injury.

NOTE 303 The warning in item f) above is omitted for machines that can only be operated as a garden vacuum.

g) Do not use in vacuum mode without the debris collector in place. Thrown objects can
increase the risk of personal injury.

NOTE 304 The warning in item g) above is omitted if the machine only operates as a garden blower.
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h) Never point the blower nozzle in the direction of people or pets or in the direction of
windows. Use extra caution when blowing debris near solid objects, such as trees,
automobiles and walls that can cause debris to ricochet. Thrown objects can damage
property and increase the risk of personal injury.

NOTE 305 The warning in item h) above is omitted for machines that can only be operated as a garden
vacuum.

i) Do not use the machine to pick up or blow anything that is burning or smoking, such

as cigarettes, matches or hot ashes. These ignition sources may increase the risk of fire.
NOTE 306 The words "pick up or" in item i) above are omitted for machines that can only operate as a garden
blower—Fh ores— L e g eah—ohA e garden

j) Po not vacuum water or other liquids or immerse any part of the machine/in|liquid.
ater entering the machine may increase the risk of electric shock.

OTE 307 The warning in item j) above is omitted if the machine only operates as a garden blower.

k) Do not vacuum stones, gravel, metal or broken glass. The fan wheel¢an get damajged
and may increase the risk of personal injury.

OTE 308 The warning in item k) above is omitted if the machine only operates\as a garden blower.

[) DPo not touch the fan while still in motion. Turn off the machine and wait until the|fan
stops before removing any part that may give access to the fan. This reduces the|risk
Df injury from moving parts.

m) When clearing jammed material or servicing the machine, make sure the power switch
s off. Unexpected starting of the machine while cl€aring jammed material or servicing may
result in serious personal injury.

K.8{14.2 a) Replacement of item 101):

101 Instructions to configure the maching<including any blower tube, vacuum tube, debris
collector, and shredding means-.with the motor stopped and the battery pack
disconnected.

K.8]14.2 b) Modification:
Subclause 8.14.2 b), item 1034)-of this document is not applicable.

Addition:

301 Instructions’for'the use and adjustment of any means of support for separable battery
packs in accordance with K.21.301 and instructions for release or removal.

K.8}14.3 If information about the mass or weight of the machine is provided, it shall be|the
masgs of thesmachine in its heaviest configuration in accordance with K.8.14.2 a) 101), including
the [empty debris collector, if any, but excluding the battery (except for integral batterjes)
and| optional attachments (e.g. wheels or skids for garden vacuums or nozzles for gargden
blowers).

If information about the mass or weight of the battery(ies) is provided, it shall cover the range
of specified batteries.

K.11 Input and current
Clause 11 of this document is not applicable.

K.12.1 Machines and battery packs shall not attain excessive temperatures.


https://iecnorm.com/api/?name=1df1510f2b588fc70aec4f79f54a9b80

IEC

62841-4-6:2022 © |[EC 2022 - 53 -

Compliance is checked by determining the temperature rise of the various parts under the
following conditions:

The machine is operated in accordance with 5.4 at no-load continuously until

maximum temperature is reached; or
the machine no longer operates due to the battery being discharged.

During the test, protective devices shall not operate. The temperature rises shall not exceed

the

K.1

K.1

K.1

Cla

values shown in Table 2.

P.2 Subclause 12.2 of this document is not applicable.
.2.1 Subclause 12.2.1 of this document is not applicable.
4 Moisture resistance

ise 14 of this document is not applicable, except as follows:

K.14.301 Battery-powered garden blowers, garden vacuums-and garden

K.14.301.1

Mmoi

blower/vacuums moisture resistance

sture in accordance with the marking (other than IPX0Yof the machine.

Compliance is checked by the appropriate treatment specified in K.14.301.3, with the mac

con

ditions as in K.14.301.2.

K.14.301.2 The machine is tested with \detachable battery pack(s) or separable bat
padk(s) fitted. A second machine is then tested with any detachable battery pack(s
separable battery pack(s) removed..Jhe machine is switched off during the test.

Thel machine is placed in its normal rest position on a perforated turntable.

The turntable is then turned_c¢ontinuously at (1 £ 0,1) r/min during the test.

Det|

main part. Movablé covers that are non-detachable parts and are not self-restoring are pla

chable parts areyremoved and subjected, if necessary, to the relevant treatment with

in the most unfavieurable position.

NOTE 301 Examples of self-restoring covers include those that are spring loaded or close by gravity.

The enclosure of the machine shall provide the degree of protection agdinst

nine

fery
) or

the
ced

Batgeries with a classification greater than IPX0 are tested separately according to their ralling.

Air filters are not removed.

K.14.301.3 Machines other than IPX0 are subjected to tests of IEC 60529:1989 as follows:

IPX1 machines are subjected to the test described in 14.2.1;
IPX2 machines are subjected to the test described in 14.2.2;
IPX3 machines are subjected to the test described in 14.2.3;
IPX4 machines are subjected to the test described in 14.2.4;
IPX5 machines are subjected to the test described in 14.2.5;
IPX6 machines are subjected to the test described in 14.2.6;
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— IPX7 machines are subjected to the test described in 14.2.7. For this test, the machine is
immersed in water containing approximately 1,0 % NaCl.

For machines with integral batteries, during and after the appropriate treatment, the machine
shall not start with the power switch in the "off" position.

For machines with detachable battery pack(s) installed or separable battery pack(s)
connected, if any, during and after the appropriate treatment, the machine shall not start with
the power switch in the "off" position.

Whenthe—testis—earred-out—withouwtthe—detachable—battery—pac Hserted-or—separable
battery pack(s) connected, the detachable battery pack(s) is inserted or the separable
battery pack(s) is connected at the end of the treatment. The machine shall not start with|the
power switch in the "off" position with the detachable battery pack(s) installed or, separgble
battery pack(s) connected.

Aftgrwards, having carefully wiped the external enclosure to remove any surplus water,
inspection shall show that there is no trace of water on insulation which could result |n a
redliction of creepage distances between bare conductors below,the values specified in
K.2B8.1. For all instances where creepage distances could be reduced below the values
spegified in K.28.1, a short circuit is introduced between adjacent.conductors simultaneoysly.
Thel machine is then evaluated for

— the risk of fire in the machine in accordance with IEC 62841-1:2014, K.18.1, item f); ang

— [he loss of any SCF, unless the machine is rendered into a safe state.

Batteries shall not exhibit fire or explosion.
K.1¥.2 Subclause 17.2 of this document is notapplicable.
K.18.1 Modification of IEC 62841-1:2014, K.18.1, item c¢):

Item c) is applicable for machines with dirty fan construction and/or a shredding means, jand
with either

— r momentary power switch with a lock-on device; or

— | power switch other than a momentary power switch.
Item c) is not applieable for machines with any of the following:

— plectronically~commutated motors; or

— B momgeéntary power switch with no provision for being locked in the "on" position.

K.18.3 \Subclause 18.3 of this document is not applicable.

K.18.5 Subclause 18.5 of this document is not applicable.
K.19.1 Modification:

Subclause 19.1 of this document is not applicable for covers for battery(ies) or battery
compartments.

K.19.101.1 Parts that also function as guards to prevent access to the impeller or the
shredding means, if any, such as the debris collector, vacuum tube or blower tube shall either

— not be capable of being opened or removed without the aid of a tool; or
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— when opened or removed without the aid of a tool, de-energize the impeller or the shredding
means, if any, by one of the following methods:

e an electronic circuit; or
e electromechanical means; or
e a combination of an electronic circuit and electromechanical means.
Electronic circuits which are employed to fulfil the requirements of this subclause are

considered to be safety critical functions and shall have a minimum performance level (PL)
in accordance with Table 4.

Compliance is checked by inspection and by the following tests:

Ele¢tromechanical means that are switches without direct opening action contactmechanisms
shall be tested under the conditions of IEC 62841-1:2014, K.23.1.201 except asfollows:

U "

— for machines with a momentary power switch with no provision for being’locked in the |on

position, for 6 000 operating cycles; or

— for machines that incorporate a power switch other than a momentary power switch| for
12 000 operating cycles, unless two switches are used in series\where each one is tested
for 6 000 operating cycles.

Ele¢tromechanical means with direct opening action contaet/mechanisms shall be tested for
1 000 operating cycles at a rate of 2 cycles per minute tinder the electrical load conditions
encpuntered in the machine.

NOTE 301 An example of a direct opening action contact mechanism is a jumper.

There shall be no failure of the switches” without direct opening action and |the
elegtromechanical means with direct opening action during or after the test.

K.20.3.1 Hand-held garden blowers, and hand-held garden blower/vacuums that |are
configured as a hand-held garden: blower in accordance with 8.14.2 a) 101), with |any
detachable battery pack attached,’are dropped once from each of the four orientations shopwn
in Aigure 108 on a concrete surface. The machine is placed and held on the concrete surface
for gach orientation. The machine is then lifted vertically by 1 m, while maintaining the machine
orientation, before being allewed to drop onto the concrete surface. For the orientation shpwn
in Rigure 108 c), the maghine is rotated 90° from the upright position on the side considered to
be the most unfavourable. Secondary impacts shall be avoided.

Hand-held garden vacuums and hand-held garden blower/vacuums that are configureq as
a hand-held.garden vacuum in accordance with 8.14.2 a) 101), with any detachable battery
padk attached, are dropped once from each of the four orientations shown in Figure 109 gn a
congrete surface. The machine is placed and held on the concrete surface for each orientation.
Thel machine is then lifted vertically by 1 m, while maintaining the machine orientation, before
being-allowed to drop onto the concrete surface—Forthe orientationshown inFigure 109 c)lthe
machine is rotated 90° from the upright position on the side considered to be the most
unfavourable. Secondary impacts shall be avoided.

NOTE 1 For the orientation shown in Figure 109 a), it is possible that the debris collector, if any, will become
compressed prior to lifting the machine.

Backpack garden blowers, backpack garden blower/vacuums and backpack garden
vacuums, with any

— detachable battery pack; or
— separable battery pack that is mechanically attached to the machine
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fitted, are dropped once from the orientation shown in Figure 110 on a concrete surface. The
machine is placed and held on the concrete surface in the orientation shown in Figure 110. The
machine is then lifted vertically by 750 mm, while maintaining the machine orientation, before
being allowed to drop onto the concrete surface. Secondary impacts shall be avoided.

NOTE 2 A method for avoiding secondary impacts is tethering.

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

Eaqgh drop shall be conducted on a separate sample, unless a single sample can be subje¢ted
to multiple drops without failure. If a sample has been subjected to multiple drops ,and fails,
them the drop in the orientation that resulted in the failure is repeated using a new sample. If
the lnew sample passes the test for the drop in that orientation, then the requirements for|the
drop in that orientation are considered to be fulfilled. The test is continued in this 'manner yntil
all drops in each of the four orientations are completed.

In dddition, for detachable battery packs or separable battery packs; the test is repeated
three more times on the battery packs separately.

In gddition, backpack garden blowers, backpack garden blower/vacuums and backplack
garflen vacuums, with any

— detachable battery pack; or

— separable battery pack that is mechanically attached to the machine

fitteld, are placed in the orientation shown in Fiqure 110 and impacted with a smooth steel
sphere having a diameter of (50 £ 2) mm and weighing (0,55 + 0,03) kg once on each surface
thal is likely to be weak. If a part of the machine can be impacted from above, the sphere is
dropped from a rest position to strike the component. Otherwise, the sphere is suspended by a
cord and is allowed to fall from a rest position as a pendulum to strike the area of the machine
to be tested. In either case, the vertical travel of the sphere is (1,3 £ 0,1) m.

It is|not required that the machine still can operate after the test.

K.2(1.18 Addition:

NOTE 301 In Europe (EN_IEC 62841-4-6), the following additional subclause applies:
K.21.18.Z101 Isolation device

Machines with.an integral battery shall be equipped with an isolation device to prevent the risk of injury [from
Mmechanicalhazards during servicing or user maintenance.

An isolation device shall

- {_provide disconnection of at least one pole of the battery from the serviceable region of the machine;

I~ H A H AN | Hw= H EH £ 4l taot £ 4+l A H tH o H hiak. H t
be-equipped-with-antrambigueusindicationof- the-state-of the—disconnectiondeviee-whieh—eerresponds to

each position of its manual control (actuator);

— be provided with protection against accidental reconnection.

NOTE Examples of methods to achieve this disconnection include removable jumpers, integral batteries that
can be disconnected for servicing or user maintenance, or an electromechanical power switch with a direct
mechanical link between the actuator and the contact.

Compliance is checked by inspection and by manual test.

K.21.101 Subclause 21.101 of this document is not applicable.

K.21.301 Separable battery packs that are intended to be supported on the body of an
operator in accordance with K.8.14.2 b) 301) shall be provided with a means of support or
attachment.
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This requirement may be fulfilled by providing a shoulder harness, belt harness or other means
of support or attachment.

Any shoulder or belt harness shall be adjustable to the size of the operator and its operation
shall be in accordance with K.8.14.2 b) 301).

Shoulder or belt harnesses shall be:

— designed in a way for easy removal; or

— equipped with a quick release mechanism

thafl ensures that the separable battery pack(s) can be removed or released quickly from|the
operator.

The| quick release mechanism shall be positioned either at the connectiofbetween [the
separable battery pack(s) and harness or between the harness and operator. The qpick
relefase mechanism shall only allow separation by deliberate action of the gperator. The quick
relefase mechanism shall be designed to open while under the weight of the separable battery
pack(s). It shall require the use of only one hand and have no more than two release points.

NOTE 301 An example of a release point is a buckle that requires squeezing\between a thumb and finger bgfore
reledsing, e.g. side release buckles.

A dpuble shoulder harness is considered to be designed in a way for easy removal, if the|left
and| right shoulder straps are not connected to each other in front of the operator’s body. If
strajps to connect between the left and right shoulder-straps are provided, it is also considgred
to be designed in a way for easy removal when the&traps connecting between the left and right
shoplder straps can be released under the load of\the separable battery pack(s) by using jone
hand and have no more than two release points:

The release mechanism shall only allow separation by deliberate action of the operator.

Compliance is checked by inspection and by functional test using the heaviest separdble
battery pack(s) identified in IEC*62841-1:2014, K.8.14.2 e¢) 2).

K.24 Supply connection‘and external flexible cords
Clause 24 of this dogument is not applicable, except as follows:

K.24.301 External flexible cables or cords connecting machines to separable battery packs
and|interconnection cords shall have a cord anchorage to prevent strain on the conductprs,
incliding twisting, at the terminals and protect the insulation of the conductors from abrasipn.

It STa” not be possible to push the cord into any enclosure to such an extent that the corfd or

i tr\ Al pnarte oA ha Aoma~nad
INteren Pt c ot o Oaray t U

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 specified in Table K.301, 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 a force
as specified in Table K.301. The test is carried out 25 times.

The cord, unless on an automatic cord reel, is then subjected to a torque as specified in
Table K.301 that is applied as close as possible to the enclosure for 1 min.
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After the tests, the cord shall not

demonstrate tearing of the sheath, covering or sleeving; or

demonstrate breakage of more than 10 % of the strands of any conductor; or
show appreciable strain at the terminals; or

be longitudinally displaced by more than 2 mm.

Table K.301 — Pull and torque value

Cord type Pull Torque
N Nm
Exﬂernal flexible cables or cords connecting machines to separable 100 Q9,35
baftery packs
Interconnection cords 100 Not’applicable
K.24.302 If a machine is supplied with a separable battery pack, it shall be possible for[the

operator to disconnect the separable battery pack from the machine|\without the use of a

dur

ing normal use.

Compliance is checked by inspection.

tool

K.24.303 External flexible cables or cords used on machines with separable battery packs
and|interconnection cords shall comply with 24.4 or

have an insulation of the conductor that<is *‘adequate for its working voltage
emperature; and

have a covering or sleeving.

Compliance is checked by inspection.

K.28 Creepage distances, clearances and distances through insulation

K.2

B.1 Creepage distances'and clearances shall not be less than the values in millime

shown in Table K.1. The clearances specified do not apply to the air gap between the cont
of thermal controls, pretective devices, switches of micro-gap construction, and the like, ar to

the

@ir gap between the current-carrying members of such devices where the clearances

with the movement.of the contacts. Creepage distances and clearances also do not appl

the

construction:of battery cells or the interconnections between cells in a battery pack.

valles specified in Table K.1 do not apply to cross-over points of motor windings.

The

all thedollowing:

are

Pro

and

tres
hcts

ary
y to
The

values in Table K.1 are equal to or larger than the values required by IEC 60664-1, when

an overvoltage category I;

a material group lll;

a pollution degree 1 for parts protected against deposition of dirt and for lacquered or

enamelled windings;
a pollution degree 3 for other parts;
and inhomogeneous electric field

applied.

tection against deposition of dirt may be achieved through the use of

encapsulation with a minimum thickness of 0,5 mm; or
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— protective coatings that prevent the combined deposition of fine particles and moisture on
surfaces between conductors. Requirements for these types of protective coatings are
described in IEC 60664-3:2016; or

— enclosures that prevent the ingress of dust by means of filters or seals, provided that no
dust is generated within the enclosure itself.

NOTE 1 An example of encapsulation is potting.

Table K.1 — Minimum creepage distances and clearances
between parts of different potential

Dimensions in millimetres

Working Working Working Working Working
voltage <15V | voltage > 15V | voltage > 32V | voltage > 130 V | voltage > 280 V
and €32V and <130 V and <280V and'='480 V
Conditions Cree- | Clear- | Cree- | Clear- | Cree- | Clear- | Cree- | Clear- |~Cree- CIeEr-
page ance page ance page ance page ance page ange
dis- dis- dis- dis- dis-
tance tance tance tance tance
Switched circuit
— (drotected
dgainst
deposition of dirt 0,8 0,8 1,0 1,0 1,0 1,0 2,0 2,0 2,0 20
— rjot protected
dgainst
deposition of dirt | 0,82 0,8 1,5 1,5 2,02 15 3,0° 2,5 8,0 3J0
Norn-switched
cirduit
— (drotected
dgainst
deposition of dirt 0,8 0,8 1,5 1,5 1,5 1,5 2,0 2,0 2,0 20
— rjot protected
dgainst
deposition of dirt 1.1 0,8 1,5 1,5 2,5 1,5 4,0 2,5 8,0 30
a8 ['hese creepage distances are slightly, lower than suggested by IEC 60664-1. Creepage distances between
barts of different potential (functional insulation) are only associated to fire hazard in the machine, not to ele¢tric
shock hazard. As products in_ theiscope of IEC 62841 are products supervised during normal use, Idwer
Histances are justified.

For|parts of different jpotential in switched circuits only, including conductive patterng on
printed circuit boards, creepage distances and clearances smaller than the minimum values
specgified

— |n Table\K.1; or

— for,conductive patterns on printed circuit boards as specified below

are gowed;provided—shortingof thetwoparts does ot resuttimthemachimestartimgorin a
risk of fire in the machine as specified in K.18.1.

For conductive patterns on printed circuit boards, except at their edges, the minimum creepage
distances and clearances in Table K.1 between parts of different potential may be reduced,
as long as the peak value of the voltage stress does not exceed:

— 150 V per mm with a minimum value of 0,2 mm, if protected against the deposition of dirt;
— 100V per mm with a minimum value of 0,5 mm, if not protected against the deposition of
dirt.

When the limits mentioned above lead to higher values than those of Table K.1, the values of
Table K.1 apply.
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NOTE 2 The above values are equal to or larger than the values required by IEC 60664-3:2016.

022

For parts having a hazardous voltage between them, the sum total of the measured distances
between each of these parts and their nearest accessible surface shall not be less than the
values shown in Table K.2.

NOTE 3 |EC 62841-1:2014, Figure K.1 provides clarification on the measurement method.

Table K.2 — Minimum total sum of creepage distances and clearances
to accessible surfaces

Dimensions in millimetres

Hazardous voltage with a working voltage of

<130V >130 V and <280 V > 280 V and < 480V
Creepage Clearance Creepage Clearance Creepage Clearancse
distance distance distance
5,0 1,5 8,0 3,0 16,0 4,0

Creepage distances and clearances for working voltages greatep-than those shown in

sub

Clause shall be determined from the application of IEC 60664-1.

Compliance is checked by measurement.

The way in which creepage distances and clearances are measured is indicated
IEC|62841-1:2014, Annex A.

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 liké
means of the standard test probe B of IEC<6.1032:1997, but is not pressed into openings.

Thel sum total of distances measured-between parts operating at working voltage that
hazjardous voltage and accessible surfaces is determined by measuring the distance f

eac

h part to the accessible surface. The distances are to be added together to determine

sunj total. See Figure K.1.

In gddition, one of the creepage distances or clearances to the nearest accessible surf

sha

If n
enc
the

| be at least 1 mm.

bcessary, a.force is applied to any point on bare conductors and to the outside of m
osures, insan endeavour to reduce the creepage distances and clearances while ta
measurements.

The| force is applied by means of the test probe B of IEC 61032:1997 and has a value of:

this

in

the
h by

s a
rom
the

ace

etal
ing

2 N for bare conductors;
30 N for enclosures.

Means provided for fixing the machine to a support are considered to be accessible.

K.28.2 Subclause 28.2 of this document is not applicable.
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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 Part 4-6 apply unless otherwise specified in this annex. If a
clause is stated in this annex, its requirements replace the requirements of the main body of
this Part 4-6 unless otherwise specified. Subclauses, notes, tables and figures which are

add

itionalto-those-in-the-main-body-ofthis Part4-6-arenumbered-starting-from-304

L.1

This
han

and
the

Scope

annex applies to rechargeable battery-powered motor-operated or magnetically dr
d-held and backpack
garden blowers;
pgarden vacuums; and
garden blower/vacuums

the battery packs for such machines that are also operated and/or charged directly f
mains or a non-isolated source, including machines-"provided with integral bat

chargers.

ven

rom
ery

Class lll tools (machines) as specified in 7.1 of this.document are not considered in this anpex.

This

L.4

L.4

unld

Nor
doc

Por

annex specifies additional requirements for machines covered by this annex.
General requirements

301 Machines shall comply with the requirements specified in

he main body of this document when the machine is in the configuration where it is supp
by the mains or by a nonsisolated source; and

Annex K when the machine is in the configuration where it is supplied by a battery

ss otherwise specified in this annex.

-isolated{sources shall comply with the requirements specified in the main body of
ument as_far as applicable or unless otherwise specified in this annex.

ions of the machine that are electrically isolated from the mains or a non-isolated sou

by 2

lied

this

rce

—safety-isolating-transformerprotective-impedanceorothersimitarmeans—shaltcon

only with the requirements specified in Annex K.

ply

Any part that is not energized through a galvanic connection to the mains or to a non-isolated

sou

L.8

L.8.

rce is considered not to be a live part.

Marking and instructions

301 Non-isolated sources that can supply a machine shall be marked as for machines in
accordance with 8.1 and 8.3 of this document, as applicable.

Compliance is checked by inspection.
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L.8.302 Garden blower, garden vacuum and garden blower/vacuum safety warnings
The safety warnings specified in

— IEC 62841-1:2014, 8.14.1.1; and
— |EC 62841-1:2014, L.8.14.1.1; and
— 8.14.1.101 of this document

are applicable.

L.9[ Protection against electric shock

L.9{301 During any evaluation of a machine in accordance with Clause 9 of this documknt,
whdre the machine is in the configuration where it is directly connected to the mains or fo a
non-isolated source, battery packs shall be connected to the machine in accordance Wwith
IEC|62841-1:2014, 8.14.2 a 3). The machine is also evaluated with the battery’removed ifithe
battery is a detachable part.

L.1R2 Heating

L.12.301 If a machine

— [s in the configuration where it is supplied by the mains.or a non-isolated source; and
— [an charge the battery while performing its intended ftinction;

the tests of Clause 12 of this document are conducted with a fully discharged battery and| the
charger connected. The machine is then operated with a torque load applied such that rqted
input or rated current of the machine is drawh."While maintaining the initially applied torque,
the [test is conducted until thermal equilibriuni-is reached.

NOTE 301 The current due to charging the battery can vary during this test.

L.17 Endurance

L.17.301 The requirements\of Clause 17 of this document apply to machines capabl¢ of
operating for the duration.of-the test of

— [17.2 of this document; and
— |EC 62841-1:2044, 17.3 (if applicable)

while they arésupplied directly from the mains or from a non-isolated source.

Maghinés)that are not capable of operating for the duration of the test of

lo i ol 4 al
s UUCUITITITL, allu

— IEC 62841-1:2014, 17.3 (if applicable)

while they are supplied directly from the mains or from a non-isolated source shall be operated
under battery power for the duration of the test(s) but shall be evaluated for electric strength
with the mains or non-isolated source connected.

L.18 Abnormal operation

L.18.301 After each of the tests specified in IEC 62841-1:2014, K.18.1, the machine shall
withstand the tests of IEC 62841-1:2014, Annex D while connected to the mains or to a non-
isolated source.
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L.24 Supply connection and external flexible cords

L.24.301

— 24.4 of this document; and
— |EC 62841-1:2014, 24.5 to 24.15

except that

A flexible cord between a non-isolated source and the machine shall comply with

— the cross-sectional area of the conductors of the cord is determined on the basis of the

ANHEAHHR AR t oore: ad by tha condiiotor A ein atbha toct oFf Olo i on 4192 _of thi doeecrm

nt;

NOT]

necgssarily the rated current of the machine.

Con

L.24

detachable without the aid of a tool if compliance with this document is impaired when the n

iso
Con
L.24
inte
IEC
IEC
Corn

L.2

L.28.301 During any evaluatioh of a machine in accordance with 28.1 of this document, wh

the
isol
IEC]
rem

RFedmdi—eufrrent—cearea oy e OO O TTOT uulllls tAe—teSt-o—oratdSe—="o0+triS—aocumh

and
he insulation of the conductor shall be adequate for its working voltage.

E 301 The maximum current carried by the conductor during the test of Clause 12 of this.document i

hpliance is checked by inspection and by measurement.

1.302 A flexible cord between a non-isolated source and the® machine shall notf

ated source and the machine are disconnected.
hpliance is checked by inspection.

1.303 Connections between a non-isolated &ource and the machine shall not
Fchangeable with mains plugs and socket-outlets listed in IEC 60884, IEC TR 6008
60906-1 or with connectors and appliance «nlets complying with the standard sheet
60320-1.

npliance is checked by inspection.

B Creepage distances, clearances and distances through insulation

machine is in the configuration where it is directly connected to the mains or to a n
ated source, battery packs shall be connected to the machine in accordance
62841-1:2014, 8-14.2 a) 3), if possible. The machine is also evaluated with the bat
oved if the battery is a detachable part.

not

be
on-

be
B or
5 of

ere
on-
with
tery
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Annex AA
(normative)

Product safety labels which can be used on machines

Figure AA.1 to Figure AA.6 provide product safety labels for safety instructions and warnings.

L 3 4

IEC

Figure AA.1 — Product safety label illustrating — "Keep bystanders away"

Figure AA.2 — Product safety labels illustrating — "Wear eye protection”
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Figure AA.3 — Product safety label illustrating — "Wear ear protection”

X

Figure AA.4 — Product safety label illustrating — "Do not expose to rain”

IEC

IEC

Figure AA.5 — Product safety label illustrating — "Remove plug from the mains
immediately if the cable is damaged or cut”
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Figure AA.6 — Optional product safety label illustrating — "Wear eye and ear protection"
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BB.

Annex BB
(informative)

Example of a material and construction for fulfilling
the requirements for an artificial surface

1 Material

Mineral fibre, 20 mm thick, having an airflow resistance of 11 kN.s/m# and a density of 25 kg/m3.

BB

As

ning joint planes, each of approximately 1,20 m x 1,20 m. The backing layer ofthe construc
as ghown in Figure BB.1 consists of chipboard, 19 mm thick, coated with a plastics materia
both sides. Such boards are used, for example, for the construction of Kitchen furniture.

cut

paint. The outsides of the flooring are bordered by a two-legged aluminidm section, its leg he
bein

On
oth

of 20 mm are mounted as spacers. These sections alse‘provide exact markings which facili
the jalignment of the machine in the middle of the méasurement site. The prepared boards
them covered with the insulating felt material cutto.size.

The

bec

diarn

ade

Pro

B surface in Figure BB)1). For these surfaces, the use of wire grating of corrugated steel wir
with

The
prej

The

2 Construction

s shown in Figure BB.1, the artificial flooring of the measurement site is sub-divided

edges of the chipboards should be protected against moisture by applying a coat of plg

the middle joint plane on which the machine is placed‘during measurement as well as
r place on which the operator can get to stand on,aluminium T-sections with a leg ler

chment points; for this purpose,. the sections should be provided with holes. Thus,
erial is adequately attached, but.t remains possible to replace the felt material shou
bme soiled. As a wire mesh, a.so-called aviary wire with a mesh width of 10 mm and a

quately without affecting:the acoustic conditions.

ection by simple wire. mesh is not, however, sufficient in the area subjected to traffic (1

a diameter of 3,1 mm and a mesh width of 30 mm has proved to be suitable.

construyetion of the measurement site as described above offers two advantages: it car
bared without much time and effort, and all the materials are easily obtainable.

faet that the microphone positions are not situated directly above the flooring of

into
tion
| on
The
stic
ight

g 20 mm. Sections of this profile material are also screwed to-the edges of the joint planes
where they serve as spacers and attachment points.

any

gth
tate
are

felt flooring of the joint planes which are*neither stood on nor driven over (type A surface
in Higure BB.1) are covered with a simple*wire mesh fastened to the edge strips and to
atta
matf]

the
the
d it
vire

heter of 0,8 mm has proved to be suitable. This wire appears to protect the surface

ype
e (f)

be

the

measurement site allows the microphones to be easily mounted on stands, assuming that the
ground is even and hard as, for example, an asphalt or concrete site.

When arranging the microphones, account shall be taken of the fact that the height of the
microphones shall be determined in relation to the surface of the flooring of the measurement
site. It shall, therefore, be 40 mm higher when measuring from the ground under the
microphone.
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Dimensions in millimetres

d \uuuuu sesses . | [ )
;H\/\f\/\/\\m\/\tﬁ %7
d \M/ﬁﬁ“ L
[ EAVATAVAVATAYA maeey
R EX//
B IS
_7480 \

IEC

Key

qurface not suitable to support weight

w >

gqurface suitable to support weight

a Hacking layer of plastics coated:chipboard (nominally 19 mm thick)
b mineral fibre layer (nominally’20 mm thick)

¢ dluminium T-sections (nominally 3 mm thick x 20 mm high)

d dluminium U-sectiops\(nominally 3 mm thick x 20 mm high)

e Wwire mesh (nomihally 10 mm x 10 mm mesh made of 0,8 mm diameter wire)
f wire grating (pominally 30 mm x 30 mm mesh made of 3,1 mm diameter steel wire)

X gxis x according to Annex | (see Figure 1.101)

NOT[E #01~-The sketch is not to scale.

Figure BB.T — Skefch of the measurement surface covered
with an artificial surface
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

OUTILS ELECTROPORTATIFS A MOTEUR, OUTILS PORTABLES ET
MACHINES POUR JARDINS ET PELOUSES — SECURITE -

022

Partie 4-6: Exigences particuliéres pour souffleurs de jardin, aspirateurs

2)

3)

4)

5)

6)
7)

8)

9)

L
q
f
|

q
(¢
t
i

t
qg
L
A

internationales, gouvernementales et non gouvernementales, en liaison-avec I'lEC, participent également

gont représentés dans chaque comité d'études.

—dejardinet-souffleursfaspirateursdejardin————

AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normaltisation comp
e l'ensemble des comités électrotechniques nationaux (Comités nationaux de I''EC).\LYEC a pour obijg
bvoriser la coopération internationale pour toutes les questions de normalisationydans les domaine
électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie )[deS Normes internation
es Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) e
buides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études
avaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisa

avaux. L'IEC collabore étroitement avec I'Organisation Internationale./de Normalisation (ISO), selon
onditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'lEC concernant les questions*techniques représentent, dans la mesu
ossible, un accord international sur les sujets étudiés, étant dodné que les Comités nationaux de I'lEC intére

es Publications de I'lEC se présentent sous la forme,d€ recommandations internationales et sont agr
omme telles par les Comités nationaux de I'lEC. Tous\les efforts raisonnables sont entrepris afin que
'assure de I'exactitude du contenu technique de ses*publications; I'lEC ne peut pas étre tenue responsab
éventuelle mauvaise utilisation ou interprétation quren est faite par un quelconque utilisateur final.

ans le but d'encourager I'uniformité internationate, les Comités nationaux de I'lEC s'engagent, dans tou
hesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nation
t régionales. Toutes divergences entre.toutes Publications de I'lEC et toutes publications nationale
Bgionales correspondantes doivent étre<indiquées en termes clairs dans ces dernieres.

'IEC elle-méme ne fournit aucune ‘attestation de conformité. Des organismes de certification indépend
burnissent des services d'évaluatien de conformité et, dans certains secteurs, accédent aux marque
onformité de I'lEC. L'IEC n'est.responsable d'aucun des services effectués par les organismes de certific
hdépendants.

ous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

ucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatg
compris ses experts-particuliers et les membres de ses comités d'études et des Comités nationaux de |
our tout préjudice ‘causé en cas de dommages corporels et matériels, ou de tout autre dommage de qus
ature que ce_soity directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépe
écoulant deNlapublication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de |
u au crédit qui lui est accordé.

'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publica
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L'IEC 62841-4-6 a été établie par le comité d'études 116 de I'lEC: Sécurité des outils
électroportatifs a moteur. Il s'agit d'une Norme Internationale.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
116/622/FDIS 116/637/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.
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La langue employée pour I'élaboration de cette Norme internationale est I'anglais.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon les
Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles sous
www.iec.ch/members_experts/refdocs. Les principaux types de documents développés par
I'lEC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

La présente Partie 4-6 doit étre utilisée conjointement avec la premiére édition de
I''EC 62841-1:2014.

La presente Partie 4-6 complete ou modifie les articles correspondants de I'lEC 62841-1 de
facon a transformer cette derniére en norme IEC: Exigences particulieres pour souffleurg de
jardin, aspirateurs de jardin et souffleurs/aspirateurs de jardin.

Lorsqu'un paragraphe particulier de la Partie 1 n'est pas mentionné dans cette Partie 4-6| ce
paragraphe s'applique pour autant que cela soit raisonnable. Lorsque la‘ présente nofme

spécifie "addition", "modification" ou "remplacement”, le texte correspondant-de la Partie 1 [doit
étrg adapté en conséquence.

Les|caractéres d'imprimerie suivants sont utilisés:

— pxigences: caractéres romains;
— modalités d'essai: caracteres italiques;

— potes: petits caractéres romains.

Les|termes définis a I'Article 3 sont imprimés en caractéres gras.
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a partir de 101.
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ceuk du corps principal de la présente Partie 4-6 sont numérotés a partir de 301.
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Partie 4-6: Exigences particuliéres pour souffleurs de jardin, aspirateurs

L'Af

Add

Le

NOT]
toile

NOT]

2

L'Af

Add

de jardin et souffleurs/aspirateurs de jardin

Domaime d apptication
ticle 1 de I'lEC 62841-1:2014 s'applique, avec les exceptions suivantes:

ition:

Le ;Lrésent document s'applique aux outils portatifs et dorsaux suivants:

ouffleurs de jardin;
aspirateurs de jardin; et

- Iouffleurslaspirateurs de jardin.

résent document ne s'applique pas:

bux souffleurs de jardin a conducteur a pied, aspirateurs de jardin a conducteur a j
bt souffleurs/aspirateurs de jardin a conducteur’a pied;

hux souffleurs de jardin robotisés, ) aspirateurs de jardin robotisés

bouffleurs/aspirateurs de jardin robotisgs;

bux aspirateurs destinés principalement a étre utilisés a l'intérieur, pour le nettoyage
bspiration d'eau ou le toilettage des;animaux; et

aux souffleurs destinés principalement a étre utilisés a l'intérieur ou destinés au toilett
des animaux.

tage des animaux, sont couverts par I'lEC 60335-2-2.

E 102 Les aspirateurs_destinés a un usage commercial sont couverts par I'lEC 60335-2-69.
Références normatives
ticle 2 deVNEC 62841-1:2014 s'applique, avec les exceptions suivantes.

ition:

pied

et

par

age

E 101 Les aspirateurs et appareils de nettoyage a aspiration d'eau, y compris les aspirateurs destinés au

IEC 60664-3:2016, Coordination de l'isolement des matériels dans les systémes (réseaux) a
basse tension — Partie 3: Utilisation de revétement, d'empotage ou de moulage pour la
protection contre la pollution

IEC 60664-4:2005, Coordination de l'isolement des matériels dans les systéemes (réseaux) a
basse tension — Partie 4: Considérations sur les contraintes de tension a haute fréquence

IEC 61058-2-6:2018, Interrupteurs pour appareils — Partie 2-6: Exigences particuliéres pour les
interrupteurs utilisés sur les outils électroportatifs a moteur, les outils portables et les machines

pou

r jardins et pelouses

IEC 62841-1:2014, Outils électroportatifs a moteur, outils portables et machines pour jardins et
pelouses — Sécurité — Partie 1. Regles générales
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ISO 354:2003, Acoustique — Mesurage de I'absorption acoustique en salle réverbérante

ISO 22868:2021, Machines forestieres et machines de jardin — Code d'essai acoustique pour
machines portatives tenues a la main a moteur a combustion interne — Méthode d'expertise
(classe de précision 2)

Remplacement:

IEC 61058-1:20186, Interrupteurs pour appareils — Partie 1: Exigences générales

ISOI 3744:2010, Acoustique — Détermination des niveaux de puissance acoustique et [des
nivgaux d'énergie acoustique émis par les sources de bruit a partir de la pression acoustiqye —
Méthodes d'expertise pour des conditions approchant celles du champ libre sur plan
réflgchissant

ISO 11201:2010, Acoustique — Bruit émis par les machines et équipements — Déterminaftion
des| niveaux de pression acoustique d'émission au poste de travail et én’ d'autres positijons
spérifiées dans des conditions approchant celles du champ libre sur plan réfléchissant gqvec
des|corrections d'environnement négligeables

3 |Termes et définitions
L'Anticle 3 de I'lEC 62841-1:2014 s'applique, avec les exceptions suivantes:
Addition:

3.101
débris
matjéres organiques d'origine végeétale, telles que les feuilles et I'herbe coupée

3.102
collecteur de débris
parfie ou combinaison de parties-qui fournit un moyen de collecter les débris

3.103

action d'ouverture directe
pro¢essus qui consiste a séparer des contacts sous l'effet direct d'un mouvement spécifig¢ de
l'organe de commande de l'interrupteur par l'intermédiaire d'organes non élastiques (qu| ne
reppsent pas stirl'action de ressorts, par exemple)

3.104

construction de ventilateur sale
conptrction dans laquelle les débris aspirés entrent en contact avec le ventilateyr a
déplacement d'air

3.105

terre fonctionnelle

mise a la terre d'un point dans un équipement ou un systéme, nécessaire a d'autres fins que la
sécurité

Note 101 a l'article: La réduction de I'accumulation d'électricité statique et la réduction des émissions
électromagnétiques sont des exemples d'application d'une terre fonctionnelle.

3.106
souffleur de jardin
machine congue pour souffler les débris
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