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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 3-11: Particular requirements for transportable
combined mitre and bench saws

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compriging
pll national electrotechnical committees (IEC National Committees). The object of. IEC is to pronjote
nternational co-operation on all questions concerning standardization in the electricalkand electronic fields| To
his end and in addition to other activities, IEC publishes International Standands] Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "|EC
Publication(s)"). Their preparation is entrusted to technical committees; any /JEC)National Committee interegted
n the subject dealt with may participate in this preparatory work. International, governmental and rfon-
governmental organizations liaising with the IEC also participate in this- preparation. IEC collaborates clogely
ith the International Organization for Standardization (ISO) in accordance with conditions determined by
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatipnal
consensus of opinion on the relevant subjects since each dechnical committee has representation from all
nterested IEC National Committees.

EC Publications have the form of recommendations for\international use and are accepted by IEC Natignal
Committees in that sense. While all reasonable efforts\are made to ensure that the technical content of [EC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for pny
misinterpretation by any end user.

n order to promote international uniformity, I[EC National Committees undertake to apply IEC Publications
ransparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corrésponding national or regional publication shall be clearly indicated in
he latter.

EC itself does not provide any attéstation of conformity. Independent certification bodies provide conformity
pssessment services and, in some-areas, access to IEC marks of conformity. IEC is not responsible for jany
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach.to.IEC or its directors, employees, servants or agents including individual experts pnd
members of its techpical committees and IEC National Committees for any personal injury, property damageg or
pther damage of @ny~nature whatsoever, whether direct or indirect, or for costs (including legal fees) pnd
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other JEC
Publications,

Attention iS\drawn to the Normative references cited in this publication. Use of the referenced publicationp is
ndispensable for the correct application of this publication.

EC draws attention to the possibility that the implementation of this document may involve the use of|(a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent righfs in
eof—As—0 e—date—of publication—of-this—documen c—had-notreceived-noticeof (a)pateni(s),
which may be required to implement this document. However, implementers are cautioned that this may not
represent the latest information, which may be obtained from the patent database available at
https://patents.iec.ch. IEC shall not be held responsible for identifying any or all such patent rights.

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

IEC 62841-3-11:2024 EXV includes the content of IEC 62841-3-11:2024, and the references
made to IEC 62841-1:2014.

The specific content of IEC 62841-3-11:2024 is displayed on a blue background.
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IEC 62841-3-11 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

116/802/FDIS 116/824/RVD

Fuk—nf . I —— I " — L L in

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

This document supplements or modifies the corresponding clauses in I[EC 62841-1, so ag to
co:l:vert it into the IEC Standard: Particular requirements for transportable combined mitre gnd
bemnch saws.

WHere a particular subclause of IEC 62841-1 is not mehtioned in this document, that
subpclause applies as far as reasonable. Where this document states "addition", "modificatipn"
or [replacement", the relevant text in IEC 62841-1 is to beladapted accordingly.

The following print types are used:

— |requirements: in roman type;

— |test specifications: in italic type;

— |terms defined in Clause 3: in bold type
— |notes: in small roman type.

Supclauses, notes, tables and*figures which are additional to those in IEC 62841-1 are
numbered starting from 101.

Supclauses, notes, tables and figures in Annex K and Annex L which are additional to thgse
in fhe main body of thissdocument are numbered starting from 301.

A ljst of all parts in the IEC 62841 series, published under the general title: Electric motor-
opg¢rated hand-=held tools, transportable tools and lawn and garden machinery — Safety, ¢an
be [found on'the IEC website.

This doeument was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
ac¢ordance with ISO/IEC Directives, Part1 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.

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

e reconfirmed,

e withdrawn, or

e revised.

NOTE The attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizations may need a transitional period following publication of a new, amended or revised IEC publication in


http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=6be045beba59cdfb0bf1fe3ff31faaa8
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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 document 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 to IEC 62841-1:2014

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

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

— standards dealing with EMC aspects;

— |standards dealing with environmental aspects.
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ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS,
TRANSPORTABLE TOOLS AND LAWN AND GARDEN MACHINERY -
SAFETY -

Part 3-11: Particular requirements for transportable
combined mitre and bench saws

1 | Scope

This International Standard deals with the safety of electric motor-operated orcmagnetically
driyen:

— |hand-held tools (IEC 62841-2);

— |transportable tools (IEC 62841-3);

— |lawn and garden machinery (IEC 62841-4).

The above listed categories are hereinafter referred to as “tools™©Or “machines”.

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

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

This standard deals with the hazards presented by tools which are encountered by all pers¢ns
in the normal use and reasonably foreseeablte misuse of the tools.

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

Repuirements for motors not isolated from the supply, and having basic insulation not
designed for the rated veltage of the tools, are given in Annex B. Requirements [for
reghargeable battery-powered motor-operated or magnetically driven tools and the battery
pag¢ks for such tools are given in Annex K. Requirements for such tools that are also operated
and/or charged directly:\from the mains or a non-isolated source are given in Annex L.

Hahd-held electric tools, which can be mounted on a support or working stand for use as fixed
todls withoutany alteration of the tool itself, are within the scope of this standard and suych
combination™of a hand-held tool and a support is considered to be a transportable tool and
thus covered by the relevant Part 3.

This_standard does not apply to:

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

— tools for medical purposes;

NOTE 1 IEC 60601 series covers a variety of tools for medical purposes.
— tools intended to be used with cosmetics or pharmaceutical products;
— heating tools;

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

NOTE 3 |EC 60335 series covers a variety of electric motor-operated household and similar electrical appliances.
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— electrical equipment for industrial machine-tools;

NOTE 4 IEC 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:

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

This part of IEC 62841 applies to transportable combined mitre and bench saws)intended to
be|used with a toothed saw blade for cutting wood and analogous materials;“plastics and
nonferrous metals except magnesium with a saw blade diameter not exeee€ding 315 mm,
whjch hereinafter is simply referred to as saw or tool.

This document does not apply to

— |saws intended to cut other metals, such as magnesium, steel-and iron, or food;
— |saws with an automatic feeding device;

— |saws designed for use with abrasive wheels;

— |saws designed for use with dado blades;

— |single function bench or table saws;

— |single function mitre saws;

— |combined mitre and bench saws other than transportable.

NOTE 101 Transportable saws intended to cut ferreus metals will be covered by a future part of IEC 62841-3.
NOTE 102 Transportable tools designed forddse with abrasive wheels are covered by IEC 62841-3-10:2015.
NOTE 103 Transportable table saws are.covered by IEC 62841-3-1:2014.

NOTE 104 Transportable mitre saws’are covered by IEC 62841-3-9:2020.

NOTE 105 In Europe (EN IEC 62841-3-11), the following additional NOTE applies:

NOTE Z101 Combined mitre and bench saws other than transportable are covered by EN 1870-3:2014.
2 [ Normative.references

The following documents, in whole or in part, are normatively referenced in this document and
arqg indispensable for its application. For dated references, only the edition cited applies. For
un<|iated references, the latest edition of the referenced document (including any
amenaments)| applies.

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

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

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

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

me

mber countries of IEC

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

IEC 60127 (all parts), Miniature fuses

IEC 60227 (all parts), Polyvinyl chloride insulated cables of rated voltages up to and including

450/750 V

IEQ 60238, Edison screw lampholders

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

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

IEQ 60320 (all parts), Appliance couplers for household and similarigéneral purposes

IEC 60320-1, Appliance couplers for household and simijlary general purposes — Part| 1:
Gepheral requirements

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

IEC 60384-14, Fixed capacitors for use ifi~electronic equipment — Part 14: Sectiohal
specification — Fixed capacitors for electrontagnetic interference suppression and connectjon
to the supply mains

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

IEC 60529:1989, Degrees ofprotection provided by enclosures (IP Code)?2

Amendment 1:1999

Amendment 2:2013

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

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

IEC 60695-2-13:2010, Fire hazard testing — Part 2-13: Glowing/hot-wire based test methods —

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

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

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

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

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 currer

IEC 60998-2-1, Connecting devices for low-voltage circuits for household< and simjlar
pufposes — Part 2-1: Particular requirements for connecting devices as separate’ entities with
scnew-type clamping units

IEC 60998-2-2, Connecting devices for low-voltage circuits for household and simjlar
pufposes — Part 2-2: Particular requirements for connecting devices\as separate entities with
scnewless-type clamping units

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

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

IEC 61000-4-3:2006, Electromagnetic.\ compatibility (EMC) - Part 4-3: Testing 4§nd
melasurement techniques — Radiatedy,radio-frequency, electromagnetic field immunity test3
Amendment 1:2007
Amendment 2:2010

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

IEC 61000-4-5:2005,/ Electromagnetic compatibility (EMC) - Part 4-5: Testing 4nd
measurement techniques — Surge immunity test

IEC 610004436:2008, Electromagnetic compatibility (EMC) - Part 4-6: Testing 4nd
mejasurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

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

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

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

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

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

IEC 61540:1997, Electrical accessories — Portable residual current devices without integral
overcurrent protection for household and similar use (PRCDs)5%
Amendment 1:1998

IE(
Pa

IE(

61558-1, Safety of power transformers, power supplies, reactors and similar product
t 1: General requirements and tests

61558-2-4, Safety of transformers, reactors, power supply units and simitar’products

supply voltages up to 1 100 V — Part 2-4: Particular requirements and tests for isolaf

tra

IE(

nsformers and power supply units incorporating isolating transformers

[ 61558-2-6, Safety of transformers, reactors, power supply unitssahd similar products

supply voltages up to 1 100 V — Part 2-6: Particular requirementscand tests for safety isolaf

tra

IE(
po

IEQ
- A

IEQ
- A

IEC
Se

IE(

IE(
Sa
for

IE(
sin

nsformers and power supply units incorporating safety isolating transformers

[ 61558-2-16, Safety of transformers, reactors, power stpply units and similar products

suilp/y voltages up to 1 100 V — Part 2-16: Particular requirements and tests for switch mg

er supply units and transformers for switch mode power supply units

L 61951-1, Secondary cells and batteries containing alkaline or other non-acid electroly
ortable sealed rechargeable single cells —‘Part 1: Nickel-cadmium

L 61951-2, Secondary cells and batteries containing alkaline or other non-acid electroly
ortable sealed rechargeable single-cells — Part 2: Nickel-metal hydride

L 61960, Secondary cells and-batteries containing alkaline or other non-acid electrolyte
condary lithium cells and batteries for portable applications

[ 61984, Connectors - Safety requirements and tests

L 62133, Secondary cells and batteries containing alkaline or other non-acid electrolyte
fety requirements for portable sealed secondary cells, and for batteries made from the
use in portable applications

L 62233 Measurement methods for electromagnetic fields of household appliances &
ilar'apparatus with regard to human exposure

for
ing

for
ing

for
de

tes

tes

1)
|

nd

IEC 62471, Photobiological safety of lamps and lamp systems

IEC/TR 62471-2:2009, Photobiological safety of lamps and lamp systems — Part 2: Guidance

on

manufacturing requirements relating to non-laser optical radiation safety

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

There exists a consolidated version (Edition 3.2:2008) which includes IEC 61058-1:2000 and its Amendment 1

(2001) and Amendment 2 (2007).

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

(2001).
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ISO 180, Plastics — Determination of Izod impact strength

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

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

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

ISQ 3744, Acoustics — Determination of sound power levels and sound energy levels of ndise
souwrces using sound pressure — Engineering methods for an essentially free field”ovel a
reflecting plane

IS® 3864-2, Graphical symbols — Safety colours and safety signs — Part 2:"Design principjles
for|product safety labels

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

ISP 4871:1996, Acoustics — Declaration and verificatiep ;0f noise emission values| of
malchinery and equipment

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

IS® 5349-1, Mechanical vibration — Measurement and evaluation of human exposure to hapd-
trahsmitted vibration — Part 1: General requirements

ISP 5349-2, Mechanical vibration — Measurement and evaluation of human exposure to hahd-
trahsmitted vibration — Part 2: Practical guidance for measurement in the workplace

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

ISQ 7574-4, Acoustics — Statistical methods for determining and verifying stated ndise
emyssion values of machinery and equipment — Part 4: Methods for stated values for batches
of machines

ISQ 8041, ~Human response to vibration — Measuring instrumentation

ISQ'9772:2012, Cellular plastics — Determination of horizontal burning characteristics of snpall
specimens subjected to a small flame

ISO 11201, Acoustics — Noise emitted by machinery and equipment — Determination of
emission sound pressure levels at a work station and at other specified positions in an
essentially free field over a reflecting plane with negligible environmental corrections

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

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

ISO 16063-1, Methods for the calibration of vibration and shock transducers — Part 1: Basic
concepts

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

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

UL|969, Standard for marking and labeling systems

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

NOTE 2 In Canada, the following normative reference applies:

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

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

CR|1030-1, Hand-arm vibration — Guidelines for vibration>hazards reduction — Part 1: Engineering methodq by
desfgn of machinery

—
|

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

NOTE 101 In Europe (EN IEC 62841-3-11)\the following additional normative reference applies:

EN [847-1:2017, Tools for woodworking =.Safety requirements — Part 1: Milling tools, circular saw blades
3 | Terms and definitions
For the purposes of/this document, the following terms and definitions apply.

WHere the terms\woltage and current are used, they imply the r.m.s. values, unless otherwlise
specified.

WHere(inythis standard the expressions “with the aid of a tool”, “without the aid of a tool”, and
“reguires the use of a tool”, are used, the word “tool” means a hand tool, for examplg

ScCrewdattv y W i ay o uSect1ToOOoOpPCTa a CWOT0O1r O c

31

accessible part

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

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


https://iecnorm.com/api/?name=6be045beba59cdfb0bf1fe3ff31faaa8

-16 - IEC 62841-3-11:2024 EXV © |IEC 2024

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

3.5L

attachment

deyice attached to the housing or other component of the tool and which may or may,not
attached to the output mechanism and does not modify the normal use of the toolwithin
scgpe of this standard

3.6
basic insulation

insulation applied to live parts to provide protection against electric_shock. Insulation appl
to Jive parts not intended to provide electric shock protection is econsidered to be insulat
for|functional purposes, such as magnet wire insulation

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

3.8
class | tool
todl in which protection against electric shock-‘does not rely on basic, double or reinforg

be
the

ied
on

ed

indulation only, but which includes an~additional safety precaution in that conductive

ac¢essible parts are connected to the protective earthing conductor in the fixed wiring of
insfallation in such a way that conductive accessible parts cannot become live in the even
a failure of the basic insulation

Note 1 to entry: Also considered as_class | tools are tools with double insulation and/or reinforced insula
thrqughout, but also having an earthing terminal or earthing contact.

3.9
class Il tool

todl in which protection against electric shock does not rely on basic insulation only, bu
wh|ch additional. safety precautions, such as double insulation or reinforced insulation,
prgvided, thefe*being no provision for protective earthing or reliance upon installat
conditions

3.10
class Hl tool

he
of

ion

in
are
on

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

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

3.1

class Il construction

part of a tool for which protection against electric shock relies upon double insulation
reinforced insulation

3.12
class lll construction

or

part of a tool for which protection against electric shock relies upon safety extra-low voltage,

and in which voltages higher than those of safety extra-low voltages are not generated
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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 hy the user to adjuet and/or rpgulatp an electrical or mechanical function of the

tod|

3.15
crgepage distance
shortest path between two conductive parts, or between a conductive partyand the odter
sufface of the enclosure, considered as though metal foil were pressedhinto contact with
acg¢essible surfaces of insulating material, measured along the surface“of the insulating
malterial

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

3.1l6
detachable part
paft which can be removed or opened without the aid of ‘a tool, or a part which is removed in
acg¢ordance with the instruction for use, except exterhally accessible brush caps, even if
removal requires the use of a tool

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

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

3 :IS
electronic circuit
cir¢uit incorporating at least.epe electronic component

3.19

electronic component
paft in which conduction is achieved principally by electrons moving through a vacuum, gag or
sefmiconductor, With the exclusion of neon indicators

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

3.20
explosion
failure that occurs, when an enclosure opens violently and major components are forcibly
expelled in a manner that could result in injury

3.21

extra-low voltage

voltage supplied from a source within the tool and, which, when the tool is supplied at rated
voltage, does not exceed 50 V between conductors and between conductors and earth

3.22

fixed guard

guard affixed in such a manner (e.g. by screws, nuts, welding) that it can only be opened or
removed with the use of tools or by destruction of the affixing means
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3.23
guard
physical barrier, designed as part of the tool, to provide protection

3.24

hand-held tool

tool intended to do mechanical work, with or without provisions for mounting on a support, and
so designed that the motor and the machine form an assembly which can easily be brought to
the place of operation, and which is either held or supported by hand or suspended during
operation

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

3.25
inHerent operating cycle
repetitive operation of a tool designed in such a way that the complete cycle’ duration canpot
be [altered by the operator

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

3.27
lawn and garden machinery
toqgl for garden maintenance

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

3.29
live part
any conductor or conductive partiintended to be energized in normal use, including a neutral
conductor

3.30
mean time to dangerous failure

MT|TF 4

expectation of the.mean time to dangerous failure

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

<D
o

3.32

non-self-resetting thermal cut-out

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

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

3.33

non-isolated source

voltage source in which the output is not isolated from the mains supply by means of a safety
isolating transformer
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3.34
normal operation
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
deyice 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

deyice, the operation of which prevents a hazardous situation under abnormal operatjon

impedance connected between live parts and accessible conductive parts, and of value|so

rent assigned to the tool by the manufacturer

3.40
rated frequency
frequency assigned to the tool by the manufacturer

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

3.42
rated input
inpjut in watts assighed to the tool by the manufacturer

3.43
rated no-load speed
no4load-speed assigned to the tool by the manufacturer

3.44

rated voltage

voltage assigned to the tool by the manufacturer. For three-phase supply, it is the voltage
between phases

3.45

rated voltage range

voltage range assigned to the tools by the manufacturer, expressed by its lower and upper
limits
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3.46

reinforced insulation

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

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

3.47
residual current device
RCD
deyice 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

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

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

salety extra-low voltage
voltage not exceeding a peak value of 42,4 V between conductors and between conductprs
and earth, the no-load voltage not exceeding a peakalue of 50 V, in an electric circuit wh}iech

ha$ galvanic separation from the supplying electric power system by such means as a safety
isglating transformer or a converter with separate windings, the insulation of which compllies
with double insulation or reinforced insulation requirements

trapsformer, the input winding of which is electrically separated from the output winding by|an

thgrmal cut-out which automatically restores the current after the relevant part of the tool

supplementary insulation
indepéndent insulation applied in addition to the basic insulation, in order to provjde
prdtection against electric shock in the event of a failure of the basic insulation

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

3.54

temperature limiter

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

Note 1 to entry: This does not reverse this operation of opening or closing a circuit during the normal operation of
the tool.
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3.55

thermal cut-out

device which, during abnormal operation, limits the temperature of the controlled part
automatically opening the circuit, or by reducing the current, the setting of which cannot
altered by the user

3.56
thermal link

by
be

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

3.57

thgrmostat

temperature-sensing device, the operating temperature of which may be either{fixed
adjustable; and which, during normal operation, keeps the temperature of the controlled p
befween certain limits by automatically opening and closing a circuit

3.58
trapsportable tool
todl that has the following characteristics:

a) | intended to be taken to various designated working areas. Thetool performs work on

is placed in proximity of the workpiece;

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

c) | used in a stationary position set up on a bench; table, floor or incorporating a device t
performs the function of a bench or table,“with or without fixing, e.g. fast clamp
devices, bolting and the like, or mounted to\the workpiece;

d) | used under the control of an operator;
e) | either the workpiece or the tool is fed or introduced manually;
f) | not intended for continuous production or production line use;

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

3.59

tyq.e X attachment

method of attachment of the supply cord specified by the manufacturer so that it can ea
be Jreplaced

3.60

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

or
art

the

material that is either brought to the tool, the tool is mounted to the workpiece or the tool

ate

hat
ng

5ily

de

3.61

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

3.62
user maintenance

or

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

the instruction manual


https://iecnorm.com/api/?name=6be045beba59cdfb0bf1fe3ff31faaa8

- 22 - IEC 62841-3-11:2024 EXV © |IEC 2024

3.63

working voltage
maximum voltage, without the effect of transient voltages, to which the part under
consideration is subjected when the tool is supplied at its rated voltage and operating with

rat

3.1

ed input or rated current

01

anti-kickback device
device that allows the movement of the workpiece in the cutting direction but reduces the
likelihood of the rapid movement of the workpiece in the direction opposite of feed

3.1
be

angular displacement of the saw blade plane with respect to the table top plane,.the posit
of {he saw blade plane that is perpendicular to the table top being the 0° bevel position

3.1
ce
de

Not

3.1
co
say

Not

3.1
tyg

combined mitre and bench saw equipped*with two tables: a mitre saw table having a fen

to
wh

Not
fron
do

Not

Not

02
yel angle

03
tre workpiece support
ice that has a face supporting the workpiece in conjunction with the.fence

e 101 to entry: See Figure 118.

04
bined mitre and bench saw

v intended to be used as a down-cutting cross cut sawand as a circular bench saw

e 101 to entry: The two possible types of saw are type "A" and type "B", as defined in 3.104.1 and 3.104.2.
04.1

e "A" saw

support the material to be cut as the, saw blade is brought down and a bench saw ta
ch supports the material to be cut.@s it is fed by hand towards the saw blade

e 101 to entry: In mitre saw mode, the saw blade is suspended over the mitre saw table from an arm, norm
h a point located at the table or-on a part of the frame of the tool. A sliding cutting movement can follo
nward cutting action or vice-versa.

e 102 to entry: In bench saw mode, the saw blade projects through a slot in the bench saw table.

e 103 to entry: SeelFigure 101.

on

ce
ble

ally
W a
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IEC

C)U

. b) Example provided with open guard construction

OQ‘ Figure 101 — Combined mitre and bench saw (type "A")

3.104 ()é

type\ " saw
combined mitre and bench saw cquipped with a singie tabte which Supports and positions
the workpiece during mitre and bench sawing operations

Note 101 to entry: The saw blade is capable of being located either above or below the table.

Note 102 to entry: In mitre saw mode, the saw blade is suspended over the table from an arm, normally from a
point located at the table or on a part of the frame of the tool. In some cases, a sliding movement follows a
downward cutting action or vice-versa.

Note 103 to entry: In bench saw mode, the saw blade projects through a slot in the table.

Note 104 to entry: See Figure 102.
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O
D
&

IEC

IEC

b) Example in bench saw position

Figure 102 — Combined mitre and bench saw (type "B")

3.105
cross cutting

cutting operation performed utilizing a cross-cutting fence to guide the workpiece

Note 101 to entry:

For natural wood, cross cutting is performed predominantly in a perpendicular direction with

the grain of the wood; for engineered materials, cross cutting is performed perpendicular to the length of the

workpiece.


https://iecnorm.com/api/?name=6be045beba59cdfb0bf1fe3ff31faaa8

IEC 62841-3-11:2024 EXV © |IEC 2024 - 25—

3.1

06

cutting capacity
for any depth setting of the saw blade at 0° bevel position, the height of the highest saw blade
tooth tip above the table top

Note 101 to entry: For any depth setting of the saw blade, at bevel angles other than 0°, the height of the highest
saw blade tooth tip above the table top, but only the side of the tooth closest to the table is considered.

to

3.106.1

maximum cutting capacity

cutting capacity at the maximum depth setting of the saw blade and, unless otherwise
specified, at 0° bevel

3.1j07

D

maximum specified diameter of the saw blade

3.108

dadoing

noh-through cutting operation performed with a saw blade using“one or more cuts

3.1
fen
de

the

3.1
crg
fen
pra

Not
and

3.1
rip
fen

duce a rectangular sided slot in the workpiece

09

ce

ice to position the workpiece and absorb the horizontal forces from the saw blade dur
cutting process

09.1

ss-cutting fence

ce that is designed to move parallel with the plane of the saw blade during the cutt
cess or to position the workpiece for axtable saw with sliding function

or have mitre angle capability.

09.2
fence
ce that has the workpiece guiding face parallel with the plane of the saw blade and t

can be set to a desired.distance from the saw blade

3.1
ful
POS
any
low

10

y down position

ition of the_saw unit after adjustment of the saw in accordance with 8.14.2 a) 105) 2
depth{ofrcut stop as in 8.14.2 a) 107) disengaged or adjusted in order to produce

est position of the saw unit

ng

ng

e 101 to entry: Some cross-cutting fenGes have provisions to adjust the workpiece guiding face latefally

hat

nd
the

3.1

11

grooving
series of repeated non-through cuts of same or different depth and spacing from each other,
performed with an ordinary saw blade, to remove material for the purpose of creating a slot or

for

shaping or bending the workpiece

Note 101 to entry: Grooving is also known as slotting or kerfing.

3.1

12

kerf width
distance between two parallel planes that are touching the opposing sides of at least three
saw blade tooth tips
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3.113

kickback

sudden reaction to a pinched, jammed or misaligned workpiece with respect to the saw blade,
which causes the workpiece to be propelled by the saw blade

3.114

linked action

action of opening and closing of the guard related to the corresponding up and down
movement of the saw unit

3.115

mifre angle
angular displacement of the plane of the fence with respect to the cutting line, the position of
theg saw blade plane that is perpendicular to the plane of the fence being the 0° mitre positipn

3.116

mqdulding head cutting
noh-through cutting operation performed with a specially shaped (eudtting device whfich
prdduces a corresponding shape of the cutter on the bottom surface of\the workpiece

Note 101 to entry: Moulding head cutting is also known as shaping.

Note 102 to entry: Moulding head cutting is predominantly used for decaoration.

3.117

noh-removable

we|ded, riveted or secured utilizing non-standard simple fasteners and not removable W
ordinary household tools, such as slotted or Philips:tip screwdrivers and/or simple wrenche

th

U7

3.118

noph-through cutting
cutting operation where the cutting device does not protrude beyond the thickness of the
woflkpiece

3.119

plgwing
noh-through cutting operation performed by moving a workpiece over an ordinary saw blgde
in bench saw mode utilizing’a special fence that is not parallel with the cutting line of the daw
blade, and in very small increments increasing the depth of the cut after each pass to shave
off|large, arcing surface areas

Note 101 to entry: “Plowing is also known as cove cutting.

3.120
plynge cutting
noh-through cutting operation starting at a location other than the edge of a workpiece

Note 101 to entry: The cut is typically performed by first securing the workpiece over the stationary saw blade
lowered below the table top and then by slowly raising the rotating saw blade into the workpiece. The saw blade
can be raised to fully cut through the thickness of the workpiece before the workpiece is advanced by guiding it
with a rip fence or cross-cutting fence.

3.121

rabbeting

non-through cutting operation creating a rectangular notch in the edge of a workpiece where
the notch is cut by two non-through cuts perpendicular to each other, performed with an
ordinary saw blade on the side and the bottom edge of the workpiece

Note 101 to entry: Rabbeting is also known as rebating.
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3.122

resawing

combination of two non-through cuts performed with an ordinary saw blade in the same plane
but on opposite sides of a workpiece that result in reducing the thickness of the workpiece

3.123

riving knife
device located behind and in the plane of the saw blade, within the cutting capacity of the
saw blade and in a fixed proximity to the saw blade through an entire depth of cut and bevel
angle operating range of the saw blade, with an intended function to reduce the risk of saw
bld IU p;llb;l;lly alluI Il.)illulilly

3.1]23.1

adjustable extended riving knife
deyice designed to function at least in one position as an extended riving knife and in a
se¢ond position as a riving knife

3.1]23.2

exi{ended riving knife
deyice identical to a riving knife except it extends above the maximum cutting capacity of
theg saw blade to allow the mounting of a saw blade guard, an anti<kickback device or both

3.123.3
fixed extended riving knife
exfended riving knife that is fixed in position

ing operation performed utilizing a rip fenee’to guide the workpiece

Note 101 to entry: For natural wood, rip cutting:is performed predominantly in a parallel direction with the gfain
of the wood; for engineered materials, rip cutting,is performed parallel with the length of the workpiece.

3.1125
saw unit
deyice with an affixed saw blade, capable of performing a cutting action

3.1]26

saw blade guard
deyice designed to/minimize inadvertent contact of the blade, being either a top guard or a
lower guard

3.126.2

over-arm saw blade guard

saw blade guard suspended from a device above the table top in bench saw mode such that
the mounting structure for the saw blade guard is not in the workable range of the table top
plane

3.126.3

top guard

saw blade guard mounted above the table top in bench saw mode such that a workpiece will
pass between the mounted device and the table top
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3.127
table top
horizontal surface that is in contact with and supports the workpiece

3.128

tapered cut

cut performed utilizing a fixture to hold the workpiece such that the straight edge of the
workpiece is not parallel with the cutting line of the saw blade

Note 101 to entry: The fixture is guided by the rip fence.

3.1]29
thriough cutting
cutting operation where the saw blade protrudes beyond the thickness of the workpiece

3.1]30

zerno clearance table insert
table insert that is manufactured without any slot for the saw blade, with+the intention that fhe
slot in the table insert will be cut after installation in the saw by the actual saw blade installed
in the saw

4 | General requirements

Togls shall be so constructed that they operate safely se~as to cause no danger to persong or
sufroundings.

Togpls that have clearly separate modes of <operation shall comply separately with the
requirements applicable to each specific modé of operation.

Muftifunction 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 the relevant
tesits of this standard.

4.101 Throughout ;the remaining part of this document, unless otherwise explicitly stat
whEenever a reqliirement or a reference is made to

[
o

— |"saw blade":
thisrshall equally apply to any "saw blade" as specified in accordance with 8.14.2 a);

— |orce" as multiple of D:

the force shall be measured in N and the saw blade diameter D shall be measured in mm;
"riving knife":
this shall equally apply to "extended riving knife", but not vice versa.

This terminology rule does not apply to "riving knife position", i.e. the "riving knife
position" cannot be substituted with an "extended riving knife position".

5 General conditions for the tests

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

NOTE Annex F shows an example of routine tests.
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5.2 The tests are made on separate samples. However, at the manufacturer’s discretion,
fewer samples may be used.

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

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

5.3
the test is not made.

le,

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

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

If the adjusting means of the control is accessible without thé) aid of a tool, 5.5 applies
whether the setting can be altered by hand or with the aid of .a tool. If the adjusting meang is
nof accessible without the aid of a tool, and if the setting is’ not intended to be altered by the
us¢r, 5.5 does not apply.

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

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

If the temperature attained by any patt is limited by a temperature sensitive device, fhe
ambient temperature is, in case of dolbt, maintained at (23 + 2) °C.

5.7 The test conditions related\fo frequency and voltage are specified in 5.7.1 to 5.7.3.

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

Togls for a.c. which are not marked with rated frequency, or marked with a rated frequency
range of 50 Hzto 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
freqquency-may be used.

5.7.2 Tools _having more than one rated voltage or having a rated voltage range are
tested at the highest voltage.

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

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

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

5.11 |If class I tools or class Il tools have parts operating at safety extra-low voltage,
such parts are checked for compliance with the appropriate requirements specified for class
1l tools.

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

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

5.14 For attachments performing a function which is within the scope of one of the relevant
pafts of IEC 62841-2, IEC 62841-3 or IEC 62841-4, the tests arélmade 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{ehosen so as to avoid additional
strésses, such as those caused by side thrust. Additiohal loads necessary for the cornect
opeération of the tool are, however, taken into consideration.

If g4 brake is used for applying a load, it must be_applied gradually to assure that the startjng
cufrent does not affect the test. Modificationyof output means for purpose of loading is
petmitted for the connection to a brake.

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

5.17 If a requirement is based ‘upon the mass of the tool, the mass shall be determined
without supply cord, if any,~and without tool bits or accessories, but with all equipment gnd
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.

5.18 If linear and angular dimensions are specified without a tolerance, ISO 2768-1, class

%

c”lis applicable.

5.1 Al electrical measurements Snall be rmade WItr a maximurn measuremernt error or o 7.

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

5.20 Thermal equilibrium is considered achieved when the total deviation of three
successive temperature rise readings, taken at 3 min intervals, does not exceed 4 K. For
induction motors, a measurement time of 1 h is considered sufficient.

For motors, thermal equilibrium may be evaluated by measuring the temperature of the stator
laminations.
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6

6.1

Radiation, toxicity and similar hazards

Tools shall not emit harmful radiation, or present a toxic or similar hazard.

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

NOTE Previous studies have shown that the level of electromagnetic fields (EMF) emitted by power tools and
garden machinery, measured in accordance with IEC 62233, is far below the applicable limits, provided the sole
significant source of EMF is the motor, which is typically a universal, DC (with or without brushes), induction or

SOIt IIUilj MmoLtoT. T;IUIUI’UIU, d gﬂllﬂldi MmMeasurcIneTTt iII dbbUIljdllbb‘ Wilil iE\J OVZZ00 WdS IUgdlljb‘lj dS TIOL T1ICLTCSSd y

6.2 If the tool is fitted with a laser to indicate a cutting line or the like, the laser class-shall

be [2M or lower, according to IEC 60825-1:2007.

In fgddition, 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 oftopls shall be cautioned ag to

the risk of potential photo-biological harm, if such harm exists;

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

6.3.1 Visible light indicators (pilot lamps) and.f{nfrared sources used for signalling and

communication are considered to have no risk<of photo-biological harm and require [no

malrking.

Compliance is checked by inspection.

6.3.2 Tools emitting visible light frem electroluminescent, incandescent or LED sources are

considered to be for short term;, non-general light services use where exposure is bpth

incjdental and intermittent.

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

— |“CAUTION Do nofSstare at operating lamp”, or

— |symbol IEC 60417-6041 (2010-08).

The marking_may be omitted, if it can be demonstrated that the emitted light presents|no

regdsonablg risk of harm.

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

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

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

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

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

or lower.

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

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

7

71

Classification

be

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

sh

CK:

class I, class Il, class Ill.

Co

7.2
ac(
the

Co

8.1

mpliance is checked by inspection and by the relevant tests.

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

mpliance is checked by inspection and by the relevant tests,

Marking and instructions

Tools shall be marked with rating informationas follows:

rated voltage(s) or rated voltage range, in\volts. Tools for star-delta connection shall
clearly marked with the two rated voltages (for example 230 A/ 400 Y). A tool t
complies with this standard for a velfage range, may also be marked with any sin
voltage or smaller voltage range within that range;

marked. The symbol for nature of supply shall be placed next to the marking for ra
voltage;

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

symbol fors«lass Il construction, for class Il tools only;

the first numeral for the IP numbering is omitted, the omitted numeral shall be replaced
the'letter X, for example IPX5.

IP number according to degree of protection against ingress of water other than IPX0.

ter
in

be
hat
gle

symbol for nature of supply, unless‘the rated frequency(ies) or rated frequency range is

ed

Co

mbined mitre and bench Saws shatt be marked with:

maximum saw blade diameter and minimum saw blade diameter;
rated no-load speed;

the maximum cutting capacity for bench sawing operation;
saw blade bore diameter.

If the top guard in bench saw mode is made of non-transparent material, an indication of the

cut

ting line in alignment with the plane of the saw blade shall be marked on the top guard.

Compliance is checked by inspection.
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8.1.1 Tools having a range of rated values such as for voltage and frequency and which
can be operated without adjustment throughout the range shall be marked with the lower and
upper limits of the range separated by a hyphen.

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

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

Ex@gmples:

1

—_

b/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 sing
phase operation and 400 V for three-phase operation.

e_

Compliance is checked by inspection.

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

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

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

- “EWARNING —oreduce the risk of injury, user must read instruction manual”, or
— |symbol M002 ef2ISO 7010, or

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

If ysed| the word “WARNING” shall be in capital letters not less than 2,4 mm high and shall
nof ‘b€ separated from either the cautionary statement or the symbol ISO 7000-0434A| or
ISOT7000-0434B<2004-01):

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

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

Cautionary statements having the same signal word such as “ﬂWARNING” may be combined
into one paragraph under one signal word. The order of statements shall be markings
required by IEC 62841-1, markings required by the relevant part of IEC 62841-2, IEC 62841-3
or IEC 62841-4 and then any optional markings.
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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,
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 1 An example of such code is “A123-B”.

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

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

— [for tools manufactured such that its parts are shipped separatély for assembly by the end
user, each part shall be marked with a distinct identification on ithe part or the package;

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

If gdditional markings are used, they shall not give rise texmisunderstanding.

The direction of rotation of the saw blade shall beyindicated on a fixed part of the saw in the
vic|nity of the spindle axis by an arrow raised or:sunk, which is visible when changing the saw
blade, or by any other means not less visible and indelible.

WHere the tool is designed to operate at.more than one spindle speed, the selected spged
shall be indicated on the tool at the selecting device (e.g. variable speed control dial provided
with numerical speed settings).

Compliance is checked by inspéction.

8.3.101 The riving knife“shall be permanently marked, e.g. by engraving, stamping]| or
etching, with its thickness and with the saw blade diameter D, saw blade body thicknesss,
and kerf widths that'can be used with this riving knife.

Compliance isfehecked by inspection.

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

Malrkings specified in 8.2 and 8.3 shall be clearly discernible from the outside of the tool. fFor
markings other than symbols, this may be achieved by the use of a fold-over label on power
cords of tools with type Y attachment or type Z attachment. Other markings on the tool may
be visible after removal of a cover, if necessary.

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

Compliance is checked by inspection.

8.5 If the tool can be adjusted to suit different rated voltages, the voltage to which the tool
is adjusted shall be clearly discernible.


https://iecnorm.com/api/?name=6be045beba59cdfb0bf1fe3ff31faaa8

IEC 62841-3-11:2024 EXV © IEC 2024

This requirement does not apply to too

For tools where frequent changes in
considered to be met if the rated vo

— 35 —

Is for star-delta connection.

voltage setting are not required, this requirement is
Itage 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 t
attached to the tool.

Compliance is checked by inspection.

he supply conductors. It shall not be on a label loosely

8.6 For units the following shall be used:
1 volts
A amperes
AN ampere-hours
HZ hertz
MV e watts
KWV kilowatts
P farads
LF microfarads
.................................................... litres
< [ grams
X TP kilograms
Par . bars
P a pascals
LT hours
NN A minutes
T PP o W seconds
10 - AT no-load speed
minor ..min=' revolutions or reciprocations per minute (rpm)
For symbols the following shall be used:
T orde Y e [symbol IEC 60417-5031 (2002-10)]
direct current
M (Orac., oo [symbol_ IEC 60417-5032 (2002-10)]
alternating current
3L three-phase alternating current
3N three-phase alternating current with neutral
——F—A rated current of the appropriate fuse-link in amperes
X e, time-lag miniature fuse-link where X is the symbol for
— the time/current characteristic, as given in IEC 60127

IPXX

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

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

IP symbol
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....................... [symbol ISO 7000-0434A or ISO 7000-0434B (2004-
01)]
caution

....................... [symbol M002 of ISO 7010]
read the instructions

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

If &

in the instructions.

WH
sta

Co

8.7

Th

comnection, the wiring diagram;shall show how the windings are to be connected.

Co

8.8

Th

NOTE The rated wattage of the lamp may be indicated in association with, {
symbol.

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

....................... diameter
....................... lithium-ion battery
....................... nickel-cadmium battery

....................... nickel-metal hydride battery

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

en other units are used, the units and their symbols shall be those of the internatio|
ndardized system.

mpliance is checked by inspection.

b earthing conductor is not considered to be a supply conductor. For tools for star-de

mpliance is checked by inspection.

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

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

h

S

ed

nal

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

blta

bs€, indications shall not be placed on screws, removable washers or other parts wh

mi

ht.be removed when conductors are being connected

ich

Compliance is checked by inspection.

8.9
as

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

to indicate clearly which part of the tool they control.

Compliance is checked by inspection.

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


https://iecnorm.com/api/?name=6be045beba59cdfb0bf1fe3ff31faaa8

IEC 62841-3-11:2024 EXV © IEC 2024 - 37 -

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

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

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

For transportable tools, a power switch actuator or its cover shall not have a colour in a
combination of yellow and red as specified for an emergency stop in accordance with
ISO 13850.

WHen a flap/cover is provided and covers only the start button, the colour of the flap/coyer
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,tshall be provided with|an
indIcation for the direction of adjustment to increase or tocdécrease the value of fhe
characteristic being adjusted. An indication of + and — is considered to be sufficient for this
requirement.

The requirement does not apply to control devices‘provided with an adjusting means, if|its
fully “on” position is opposite to its “off” position.

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

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

Compliance is checked by hspection.

8.12 Markings required by the standard shall be legible and durable. Signs shall be| in
conmtrast such as colour, texture, or relief, to their background such that the information| or
insfructions proyided by the signs are clearly legible when viewed with normal vision from a
disfance of (800 + 50) mm. Signs need not be in accordance with the blue colpur
requirements<of ISO 3864-2.

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

After the tests of 8.12, the marking shall be easily legible, it shall not be easily possible to
remove markings.

In considering the durability of the marking, the effect of normal use is taken into account.
Thus, for example, marking by means of paint or enamel other than vitreous enamel on
containers that are likely to be cleaned frequently is not considered to be durable.

The petroleum spirit to be used for the test shall be a reagent grade hexane with a minimum
of 85 % as n-hexane.
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NOTE The designation “n-hexane” is the chemical nomenclature for a “normal” or straight chain hydrocarbon. An
example of this petroleum spirit is also known as a certified ACS (American Chemical Society) reagent grade
hexane (CAS #110-54-3).

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

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

— Three labels applied to the tools or a panel of the test surface material are placed in an
oven for a minimum of 24 h with the oven IS maintained at a temperature of (120 Z 2J 'C,
or alternatively for a minimum of 200 h at the temperature that the label is expoSeqd to
during the test of Clause 12.

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

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

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

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

Compliance is checked by inspection.

8.14 An instruction manual and safety instructions shall be provided with the tool and
pat¢kaged in such a way that is noticed by the user when the tool is removed from the
pa¢kaging. An explanation of the symbols required by this standard and used on the tool shall
be [provided in eitherthe instruction manual or the safety instructions.

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

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

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

They shall be legible and contrast with the background.

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

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

As the term "power tool” or “tool” is not appropriate for lawn and garden machinery, for
th o T plUdubtb dall applupliatc tUIIII bubil as “Illdbilillc” Illdy IL)U uacd.

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

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

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

The additional safety instructions as specified in 8.14.1.101,t0 8.14.1.103 shall be given. This
palt may be printed separately from the "General Power Tool,Safety Warnings".

8.14.1.1 General power tool safety warnings

BWARNING Read all safety warnings, instructions, illustrations and specificatigns
provided with this power tool. Failure to fallow all instructions listed below may resulf in
elelctric shock, fire and/or serious injury.

Saye all warnings and instructions for future reference.

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

1) | Work area safety

a) Keep work areaclean and well lit. Cluttered or dark areas invite accidents.

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

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

2) | Electrical safety

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

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

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

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

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

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

Personal safety

a)

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

h)

Power tool use and care

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_tgols
may result in serious personal injury.

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

Prevent unintentional starting. Ensure the switch is in theyoff-position before
connecting to power source and/or battery pack, picking up-or carrying the tqol.
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 wrefch
or a key left attached to a rotating part of the powerdoo!’may result in personal injury.

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

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

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

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

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

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

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

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

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

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

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

an

A

~

B)

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

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

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

Service

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

in accordance with item C):

The IEC 62841-1 warnings are followed by the relevant part of IEC 62841-2, IEC 6284(1-3
or IEC 62841-4 warnings. The order of the warnings within IEC 6284411 and the
IEC 62841-2, IEC 62841-3 or IEC 62841-4 warnings shall remain as given,above and in
the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.

The IEC 62841-1 and the IEC 62841-2, IEC 62841-3 or IEC 628414 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 Poyer
Tool Safety Warnings” shall be omitted and the 1st seqtence of the warnings in 8.14.11.1
and 8.14.1.3, if applicable, shall be modified as follows:

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

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

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

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

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

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

ﬂ Circular Saw Safety Warnings — Cutting Procedures

If particular IEC 62841-2, IEC 62841-3 or IEC 62841-4 warnings do not have a numbefed
stbtitle, then all warnings required by the particular IEC 62841-2, IEC 62841-3| or
o ah

IEf‘ R")Q/l4 /1 chall ho nracantad tho an aordor and tha farm Hre—t o) ahall be
ST PO pPTrCStrtct H—the ulv\;ll oGt a—t C— oottty He—apove—Shat

followed without the [Section subtitle].

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

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

fol
sh

lowing warnings shall be included in the instruction manual. These warnings, if in English,
all be verbatim and in any other official language to be equivalent.
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ﬂ WARNING Read all safety warnings, instructions, illustrations and
specifications provided with this power tool. Failure to follow all instructions listed
below may result in electric shock, fire and/or serious injury.

Save all warnings and instructions for future reference.

8.14.1.101 Safety instructions for combined mitre and bench saws

a)

f)

Combined mitre and bench saws are intended to cut wood or wood-like products,
they cannot be used with abrasive cut-off wheels for cutting ferrous material such
as bars, rods, studs, etc. Abrasive dust causes moving parts such as the lower guard to

jam. Sparks from abrasive cutting will burn the lower guard, the Kerfr insert and other
plastic parts.

Keep guards in place. Guards must be in working order and be properly mounted,
especially after a mode change. A guard that is loose, damaged, or is nat, functionjng
correctly must be repaired or replaced.

Do not use the saw until the table is clear of all tools, wood scraps;.etc., except ffor
the workpiece. Small debris or loose pieces of wood or other objects that contact fhe
revolving blade can be thrown with high speed.

Cut only one workpiece at a time. Stacked multiple workpieces cannot be adequately
clamped or braced and may bind on the blade or shift during cutting.

The cut-off piece must not be jammed or pressed by any means against the spinning
saw blade. /f confined, for example using length stops,the cut-off piece could get wedged
against the blade and thrown violently.

Turn off the saw and disconnect the power ¢ord when removing the table insért,
changing the saw blade or making adjustments to the riving knife, anti-kickb3ack
device or saw blade guard, and when the machine is left unattended. Precautiongry
measures will avoid accidents.

NOTE 101 If an anti-kickback device is not previded, the phrase "anti-kickback device" is omitted in item f)
above.

NOTE 102 At the manufacturer's discretion, it is possible to replace the term "anti-kickback device" by an
appropriate term such as "anti-kickback'pawls" or "anti-kickback rollers" in item f) above.

Never leave the saw running unattended. Turn it off and do not leave the tool until it
comes to a complete stop. An unattended running saw is an uncontrolled hazard.

Mount or place the saw in a well-lit and level area where you can maintain ggod
footing and balance: It should be installed in an area with firm work surface that
provides enough room to easily handle the size of your workpiece. Cramped, dark
areas, and uneven slippery floors invite accidents. A level and firm work surface reduges
the risk of the Saw becoming unstable.

Frequently- clean and remove sawdust from under the saw table and/or the dust
collection device. Accumulated sawdust is combustible and may self-ignite.

The saw must be secured. A saw that is not properly secured may move or tip over.

C d d 0 d J L did J C J QUG Of
arbour holes. Saw blades that do not match the mounting hardware of the saw will run
off-centre, causing loss of control.
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Never use damaged or incorrect saw blade mounting means such as flanges, saw
blade washers, bolts or nuts. These mounting means were specially designed for your
saw, for safe operation and optimum performance.

Never stand on the saw, do not use it as a stepping stool. Serious injury could occur if
the tool is tipped or if the cutting tool is accidentally contacted.

Make sure that the saw blade is installed to rotate in the proper direction. Do not
use grinding wheels, wire brushes, or abrasive wheels on a saw. Improper saw blade
installation or use of accessories not recommended may cause serious injury.
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0)

Keep saw blades clean, sharp, and with sufficient set. Never use warped saw blades
or saw blades with cracked or broken teeth. Sharp and properly set saw blades
minimize binding, stalling and kickback.

8.14.1.102 Safety instructions for mitre saw mode

a)

f)

Use clamps to support the workpiece whenever possible. If supporting the
workpiece by hand, you must always keep your hand at least 100 mm from either
side of the saw blade. Do not use this saw to cut pieces that are too small to be
securely clamped or held by hand. /f your hand is placed too close to the saw blade,
there is an increased risk of injury from blade contact.

The workpiece must be stationary and clamped or held against both the fence t\d
the table. Do not feed the workpiece into the blade or cut "freehand” in any wpy.
Unrestrained or moving workpieces could be thrown at high speeds, causing injury:

Push the saw through the workpiece. Do not pull the saw through the workpiece.|To
make a cut, raise the saw head and pull it out over the workpiece without cutting,
start the motor, press the saw head down and push the saw through the workpiege.
Cutting on the pull stroke is likely to cause the saw blade to climb on top of the workpig¢ce
and violently throw the blade assembly towards the operator.

Never cross your hand over the intended line of cutting either in front of or behind
the saw blade. Supporting the workpiece "cross handed';ywhich means holding fhe
workpiece to the right of the saw blade with your left \hand or vice versa, is very
dangerous.

Do not reach behind the fence with either hand closer than 100 mm from either sjde
of the saw blade, to remove wood scraps, or for any other reason while the bladqg is
spinning. The proximity of the spinning saw blade to your hand may not be obvious and
you may be seriously injured.

Inspect your workpiece before cutting. If the workpiece is bowed or warped, clamp it
with the outside bowed face toward the\fence. Always make certain that there is|no
gap between the workpiece, fence and-table along the line of the cut. Bent or warped
workpieces can twist or shift and may cause binding on the spinning saw blade while
cutting. There should be no nails, of foreign objects in the workpiece.

Plan your work. Every time you change the bevel or mitre angle setting, make stire
the adjustable fence is set“correctly to support the workpiece and will not interfere
with the blade or the guarding system. Without turning the tool "ON" and with|no
workpiece on the table; move the saw blade through a complete simulated cut to asspre
there will be no interference or danger of cutting the fence.

NOTE 101 The phrase "bevel or" does not apply for saws without bevel adjustment in item g) above.

Provide adequate support such as table extensions, saw horses, etc. for a
workpiecesthat is wider or longer than the table top. Workpieces longer or wider than
the tableltop can tip if not securely supported. If the cut-off piece or workpiece tips, it ¢an
lift theslewer guard or be thrown by the spinning blade.

Do'not use another person as a substitute for a table extension or as additiopal
sUpport. Unstable support for the workpiece can cause the blade to bind or the workpig¢ce

to shift during the cutting operation, pulling you and the helper into the spinning blade.

Always use a clamp or a fixture designed to properly support round material such
as rods or tubing. Rods have a tendency to roll while being cut, causing the blade to
"bite" and pull the work with your hand into the blade.

Let the blade reach full speed before contacting the workpiece. This will reduce the
risk of the workpiece being thrown.

If the workpiece or blade becomes jammed, turn the saw off. Wait for all moving
parts to stop and disconnect the plug from the power source and/or remove the
battery pack. Then work to free the jammed material. Continued sawing with a jammed
workpiece could cause loss of control or damage to the saw.
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m) After finishing the cut, release the switch, hold the saw head down and wait for the
blade to stop before removing the cut-off piece. Reaching with your hand near the
coasting blade is dangerous.

n)

Hold the handle firmly when making an incomplete cut or when releasing the switch
before the saw head is completely in the down position. The braking action of the saw
may cause the saw head to be suddenly pulled downward, causing a risk of injury.

NOTE 102 The warning in item n) above applies only for saws with a brake system.

8.14.1.103 Safety instructions for bench saw mode

1)

'Guarding retated warnings

a) Always use saw blade guard, riving knife and anti-kickback device for\every
through-cutting operation. For through-cutting operations where the saw blade cuts
completely through the thickness of the workpiece, the guard and other safety devites
help reduce the risk of injury.

NOTE 101 If an anti-kickback device is not provided, the phrase "and anti-kickback device" is omifted
in item 1) a) above.

NOTE 102 At the manufacturer's discretion, it is possible to replace the term, "anti-kickback device[ by
an appropriate term such as "anti-kickback pawls" or "anti-kickback rollers'”in item 1) a) above.

NOTE 103 The warning in item 1) a) above is omitted, if the saw\is ‘designed with a non-removgble
fixed extended riving knife that has a non-removable guarding system.

b) After completing a non-through cut such as_ rabbeting, resawing, or dadoing,
restore the riving knife to the extended-up position. With the riving knife in the
extended-up position, reattach the blade guard and the anti-kickback device. The
guard, riving knife, and anti-kickback devicehelp to reduce the risk of injury.

NOTE 104 The term "rabbeting" can be substituted by "rebating" in item 1) b) above.

NOTE 105 If dadoing or resawing cuts are not permitted, the term "dadoing or resawing cuts|' is
omitted in item 1) b) above.

NOTE 106 If an anti-kickback devijee' is not provided, the warning in item 1) b) above is revised as
follows:

After completing a non-through cut such as rabbeting, resawing, or dadoing, restore the rijing
knife to the extended-up position. With the riving knife in the extended-up position, reattach [the
blade guard. The guard.ahd-riving knife help to reduce the risk of injury.

NOTE 107 At the manufacturer's discretion, it is possible to replace the term "anti-kickback device| by
an appropriate term\such as "anti-kickback pawls" or "anti-kickback rollers" in item 1) b) above.

NOTE 108 The warning in item 1) b) above is omitted, if the saw is designed with a non-removdgble
fixed extended riving knife that has a non-removable guarding system.

c) Make‘/sure the saw blade is not contacting the guard, riving knife or the
workpiece before the switch is turned on. /nadvertent contact of these items with
the. saw blade could cause a hazardous condition.

d)CAdjust the riving knife as described in this instruction manual. /ncorrect spacing,
posiIrtoning and alignment can make the [riving Knire Inerrective In requcing he
likelihood of kickback.

e) For the riving knife and anti-kickback device to work, they must be engaged in

the workpiece. The riving knife and anti-kickback device are ineffective when cutting
workpieces that are too short to be engaged with the riving knife and anti-kickback
device. Under these conditions, kickback cannot be prevented by the riving knife and
anti-kickback device.

NOTE 109 If an anti-kickback device is not provided, the warning in item 1) e) above is revised as
follows:

For the riving knife to work, it must be engaged in the workpiece. The riving knife is ineffective when
cutting workpieces that are too short to be engaged with the riving knife. Under these conditions, a
kickback cannot be prevented by the riving knife.
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f)

NOTE 110 At the manufacturer's discretion, it is possible to replace the term "anti-kickback device" by
an appropriate term such as "anti-kickback pawls" or "anti-kickback rollers" in item 1) e) above.

Use the appropriate saw blade for the riving knife. For the riving knife to function
properly, the saw blade diameter must match the appropriate riving knife and the body
of the saw blade must be thinner than the thickness of the riving knife and the cutting
width of the saw blade must be wider than the thickness of the riving knife.

2) Cutting procedures warnings

a)

ﬂ DANGER: Never place your fingers or hands in the vicinity of or in line with
the saw blade. A moment of inattention or a slip could direct your hand towards the

b)

d)

blaal ol L 4 H Lot
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Feed the workpiece into the saw blade or cutter only against the direction| of
rotation. Feeding the workpiece in the same direction that the saw blade iS/rotatjng
above the table may result in the workpiece, and your hand, being pulled_.into the Saw
blade.

NOTE 111 If cutters other than the saw blade are not permitted in accordance ‘with 8.14.2, then|"or

cutter" is omitted in item 2) b) above.

Never use the mitre gauge to feed the workpiece when ripping“and do not use the
rip fence as a length stop when cross cutting with the_mitre gauge. Guiding the
workpiece with the rip fence and the mitre gauge at the‘same time increases fhe
likelihood of saw blade binding and kickback.

When ripping, always keep the workpiece in full-contact with the fence gnd
always apply the workpiece feeding force between the fence and the saw blage.
Use a push stick when the distance between the fence and the saw blade is lgss
than 150 mm, and use a push block when this distance is less than 50 mm. "Wprk
helping” devices will keep your hand at a safedistance from the saw blade.

Use only the push stick provided. by the manufacturer or constructed|in
accordance with the instructions. This push stick provides sufficient distance of fhe
hand from the saw blade.

Never use a damaged or cut_push stick. A damaged or cut push stick may break
causing your hand to slip into.the saw blade.

Do not perform any operation "freehand"”. Always use either the rip fence or the
mitre gauge to positionvand guide the workpiece. "Freehand” means using ypur
hands to support or.‘guide the workpiece, in lieu of a rip fence or mitre gauge.
Freehand sawing léads to misalignment, binding and kickback.

Never reach around or over a rotating saw blade. Reaching for a workpiece may
lead to accidental contact with the moving saw blade.

Provide auxiliary workpiece support to the rear and/or sides of the saw table for
long and/or wide workpieces to keep them level. A long and/or wide workpiece has
a tendency to pivot on the table's edge, causing loss of control, saw blade binding gnd
kickback.

Feed the workpiece at an even pace. Do not bend, twist or shift the workpi¢ce
from side to side. If jamming occurs, turn the tool off immediately, unplug the

tool, then clear the jam. Jamming the saw blade by the workpiece can cause
kickback or stall the motor.

Do not remove pieces of cut-off material while the saw is running. The material
may become trapped between the fence or inside the saw blade guard and the saw
blade, pulling your fingers into the saw blade. Turn the saw off and wait until the saw
blade stops before removing material.

Use an auxiliary fence in contact with the table top when ripping workpieces less
than 2 mm thick. A thin workpiece may wedge under the rip fence and create a
kickback.

3) Kickback causes and related warnings

Kickback is a sudden reaction of the workpiece due to a pinched saw blade, a jammed
saw blade or misaligned line of cut in the workpiece with respect to the saw blade or when
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a part of the workpiece binds between the saw blade and the rip fence or other fixed
object.

Most frequently during kickback, the workpiece is lifted from the table by the rear portion
of the saw blade and is propelled towards the operator.

Kickback is the result of saw misuse and/or incorrect operating procedures or conditions
and can be avoided by taking proper precautions as given below.

a)

Never stand directly in line with the saw blade. Always position your body on the
same side of the saw blade as the fence. Kickback may propel the workpiece at high
velocity towards anyone standing in front of and in line with the saw blade.

b)

f)

Never reach over or in back of the saw blade to pull or to support the workpiege.
Accidental contact with the saw blade may occur or kickback may drag your-fingers
into the saw blade.

Never hold and press the workpiece that is being cut off against the rotating saw
blade. Pressing the workpiece being cut off against the saw blade will create a bindjng
condition and kickback.

Align the fence to be parallel with the saw blade. A misaligned fence will pinch the
workpiece against the saw blade and create kickback.

Use a featherboard to guide the workpiece against the table and fence when
making non-through cuts such as rabbeting, dadoing or resawing cuts.| A
featherboard helps to control the workpiece in the event of a kickback.

NOTE 112 The term "rabbeting" can be substituted by "rebating"in item 3) e) above.

NOTE 113 If dadoing or resawing cuts are not permitted, the term "dadoing or resawing cuts|' is
omitted in item 3) e) above.

NOTE 114 The warning in item 3) e) above is.omitted, if the saw is designed with a non-removgble
fixed extended riving knife that has a non-removable saw blade guard.

Use extra caution when making a @ut into blind areas of assembled workpiecps.
The protruding saw blade may cut*objects that can cause kickback.

NOTE 115 The safety warning in itely3) f) above only applies to tools where such cuts are permitted by
design and instruction.

Support large panels to.minimize the risk of saw blade pinching and kickbagk.
Large panels tend to. sag under their own weight. Support(s) must be placed unden all
portions of the pangl everhanging the table top.

Use extra caution when cutting a workpiece that is twisted, knotted, warped|or
does not hayveia straight edge to guide it with a mitre gauge or along the fence|. A
warped, knotted, or twisted workpiece is unstable and causes misalignment of the Kerf
with the saw blade, binding and kickback.

Never/eut more than one workpiece, stacked vertically or horizontally. The daw
blade/could pick up one or more pieces and cause kickback.

When restarting the saw with the saw blade in the workpiece, centre the s
blade in the kerf so that the saw teeth are not engaged in the material. /f the daw

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;

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

For tools adjustable to different rated voltages: instructions, illustrations, or both for
changing the voltage. The terminal identification shall be provided if the motor
connection has to be altered to operate at a voltage other than that for which it was
connected when shipped from the factory;
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101)
102)
103)

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.

Instruction to identify the correct saw blade to be used for the material to be cut;
Information about maximum cutting capacities at zero and maximum bevel angles;
Information about maximum bevel angle and mitre angle settings, as applicable;

104)

10%)
106)
107)

108)
10I)
110)

111)
112)

113)

114)

115)
116)

117)
118)

e

Information about the bore diameter, the allowed range of kerf width and the\saw
blade body thickness and instruction on how to correctly match the sawi-blade
diameter, kerf width and body dimensions to the riving knife;

Instructions for adjusting the saw for proper cutting capacity, if applicable;
Instruction how to use and correct adjustment of the lower guard in bench saw mode;

Instruction how to properly use the setting device(s) and the locking device(s) for fhe
saw blade depth-of-cut stop, mitre angle and bevel angle, as applicable;

For saws with sliding function: Instruction for the cutting sequence;

Instructions on how to set the depth of cut of the saw blade for non-through cuts,|as
applicable;

Instruction to use only sharp saw blades that are not‘damaged or deformed;
Instruction not to use saw blades manufactured ffom high speed steel;

Instruction to ensure the speed marked on the)saw blade is at least equal to the spged
marked on the saw;

Instructions for the saw blade changing-procedure including proper saw blade directjon
installation, including instruction howrto remove and install table inserts or saw blade
access panels, and instruction how\to adjust their height with respect to the table tpp,
if applicable;

Instruction how to properly use the saw blade depth and bevel angle setting lockjng
device(s), as applicable;

Instruction how to alignithe fence, if applicable;

Instruction how to(align the saw blade to be parallel with the guiding device used |for
cross cutting and, how to align the rip fence to be parallel with the saw blade;

Instruction how~to mount and adjust the riving knife or the extended riving knife;

Instructionshow to use anti-kickback devices, if any. Also instruction how to enaple
and disable anti-kickback devices, if this feature is provided;

Instruction how to check that the saw blade guard is functioning correctly;

Instructions for making "Work Helpers" such as a push stick, auxiliary fence, feather
boards and push block, including material and geometry, and instruction how| to

prnpnrly use them Instructions for feather boards may be nmiH‘nd, if the sawl is

121)
122)
123)

124)

125)

designed with a non-removable fixed extended riving knife that has a non-
removable guarding system;

Instruction how to connect dust extraction systems;
Instruction to always put the push stick into storage when it is not in use;

When fitted with a laser or LED: warning not to exchange the laser or LED with a
different type. Instruction that repairs shall only be carried out by the manufacturer or
an authorized agent;

Instruction to ensure that the upper portion of the saw blade is completely enclosed in
the mitre saw mode;

For type "B" saws: instruction how to correctly locate the saw in either the mitre or
bench saw mode;
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For saws with over-arm saw blade guard: Instruction to adjust the saw blade guard
to contact the table top and instruction to adjust the saw blade guard to prevent
contact with the saw blade for any depth and bevel angle setting;

For saws with sliding function: Instruction how to set up the saw for rip cutting and
cross cutting and how to adjust the cross-cutting fence;

For non-through cutting operations only: Instructions on how and when to remove
and install the guarding system components and the anti-kickback device, if any.
Instruction how to adjust the adjustable extended riving knife or to exchange the
fixed extended riving knife, as applicable.

b) [Operating instructions

1

D 0o A WODN

)
)
)
)
)
)
)

~

NOTE In Europe (EN IEC 62841-3-11), the following additional requirement applies:

Z101) Instruction to use only saw blades specified by the manufacturer, with a warning that’the riying
knife shall not be thicker than the width of the groove cut by the saw blade and naot thinner than
the body of the saw blade. Instruction that specified saw blades intended~forr wood pnd
analogous materials shall comply with EN 847-1:2017.

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)-required by 19.4;

For tools with electronic speed or load regulatoers which do not immediately restart fhe
tool after a stalling: a warning that the toolawili’restart automatically if stalled;

8) For transportable tools only: instructionion lifting and transportation.

101) Instruction how to correctly replace and reposition the saw blade, including details |for
correct guard repositioning in mitre.saw mode and bench saw mode;

102) Instruction to ensure that the arm’is securely fixed when bevelling;

108) Instruction to ensure that the“arm is securely fixed in the working position in the bench
saw mode;

104) Instruction to ensure.that the bench saw table is securely fixed at the chosen height
(for type "A" saws only);

10%) Instruction how'to perform cuts correctly and safely:

i) in mitre'saw mode, always to clamp workpieces to the saw table;

ii) ensure that the saw is always stable and secure (e.g. fixed to a bench) and
instruction how to fix the tool to a workbench or the like;

iiinNif adjustable and/or removable workpiece support extension(s) are provided,
instruction to always fix and use these extension(s) during operation;

iv) to support long workpieces with appropriate additional supports;

106) Instruction how to clamp workpieces to the mitre table and the proper use of the
workpiece clamping device;

107) Instruction on correct through cutting operations, including cross cutting and rip
cutting, mitre angle and bevel angle cutting procedures, the use of the cross-
cutting fence and the use of the high and low rip fence;

108) Instruction whether and how simple non-through cutting operations such as
grooving or rabbeting should be carried out, including guarding requirements and the
use of featherboards;

109) Instruction that the saw shall not be used for slotting (stopped groove);

110) For tools with variable speed: a table giving guidance on spindle speed selection for

different materials to be sawn;
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111)

112)

113)

If the saw is provided with an interchangeable table insert: instructions how to remove
and install the table insert and how to adjust the table insert height with respect to the
table top, if applicable;

Instruction whether tapered cuts are permissible. If applicable, instructions to perform
tapered cuts only with proper fixture;

Instruction whether complex non-through cutting operations are permissible.
Instructions how to perform the permissible operations;

NOTE 101 Examples of such operations are plunge cutting, resawing, dadoing, moulding head
cutting, plowing.

114)
11%)

116)
117)

i

120)

121)

122)

c) |Maintenance and servicing instructions

Information on which materials can be cut. Instructions to avoid overheating the\gaw
blade tips and, if cutting plastics is permitted, to avoid melting the plastic;

Instruction for construction and use of an auxiliary fence to be in contact ‘With the
table top when cutting thin workpieces;

Instructions to avoid bevel ripping on bevelling side of the saw blade;

Instruction for the procedure to cut a slot in a zero clearance table insert| if
applicable;

Instruction to use an RCD with the tool when mostly used to_cut metal;

For saws with an over-arm saw blade guard: Information about the maximum
recommended width of the material that can be passed-between the saw blade and the
supporting structure of the over-arm saw blade guard;

Instruction to wear suitable personal protection equipment, this could include:
— hearing protection to reduce the risk of inddeed hearing loss;

— eye protection;

— respiratory protection to reduce the risk of inhalation of harmful dust;

— gloves for handling saw bladesand rough material (recommendation that faw
blades should be carried in a holder wherever practicable);

Instruction where to lift and support the saw during transportation and when necesspary
a warning not to use guards-for this purpose.

Instruction that during transportation the upper part of the saw blade be covered, |for
example by the top guard or by the saw blade adjusted to the lowest position.

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;

Eor 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

7)
101)

102)

available through the service organization;

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.

Instruction how to properly clean the tool, the dust collection system and the guarding
system:;

Instruction to replace the table insert when worn.

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

1)

Instructions for
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— the connection to the liquid supply;
— the use of the liquid and the use of attachments to comply with 14.3 in order to
— avoid the tool being affected by the liquid;
— the inspection of hoses and other critical parts which could deteriorate;
— the maximum permitted pressure of the liquid supply;
2) For tools provided with an RCD
— warning never to use the tool without the RCD provided with the tool;

o . I . f the RCD bef . k.
unless the RCD is of a self-checking type;

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

4) Instruction that replacement of the plug or the supply cord shall always/be carried put
by the manufacturer of the tool or his service organization;

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

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

Emigsions

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

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

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

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

2) Recommendation for the operator to wearhearing protection.

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

3)  The vibration total value and its uncertainty measured in accordance with 1.3.

When the vibration total value doesynot exceed 2,5 m/s?, this shall be stated.

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

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

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

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

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

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

Compliance is checked by inspection.
9 Protection against access to live parts

9.1 Tools shall be so constructed and enclosed that there is adequate protection against
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.
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9.2 An accessible part is not considered to be live if:

— the part is supplied with safety extra-low voltage

or

— the part is separated from live parts by protective impedance.

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

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

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

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

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

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

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

9.3 Lamps located behind a detachable coveriare not removed, provided the tool can|be
isofated from the supply by means of a plug or.an all-pole disconnection. However, durning
insertion or removal of lamps which are located-behind a detachable cover, protection against
contact with live parts of the lamp cap shalltbe ensured.

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

Test probe B of IEC 61032:1997 is applied with a force not exceeding 5 N, the tool being in
evgry possible position except that tools normally used on the floor and having a mass
exg¢eeding 40 kg are not tilted. Through openings, the test probe is applied to any depth that
thg probe will permit, \and it is rotated or angled before, during, and after insertion to ny
position.

If the opening«does not allow the entry of the probe, a rigid test probe with the dimensiong of
the test probéB of IEC 61032:1997, but without any articulation, is used, the force on fhe
prdbe is_inecreased to 20 N and the test with the articulated test probe B of IEC 61032:1997
refeated.

It straft ot be possibie to touciT witt g test probe 1ive par OT 11ve par oJgol(= fonty 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.

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

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

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

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

10| Starting
10{1 Tools shall start under all normal voltage conditions which may occur jn" use.

Compliance is checked by starting the tool 10 times at no-load in succession at a voltgge
eqyal to 0,85 times the lowest rated voltage or 0,85 times the lowerilimit of the rated voltgge
range, control devices other than speed controls, if any, being setas in normal use.

Togls shall in addition be started 10 times in succession at a\voltage equal to 1,1 times rated
voltage.

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

In Rll cases, the tool shall operate and overlgad protection devices incorporated in the fool
shall not activate. Centrifugal and other_automatic starting switches, if any, shall operpte
rellably, and without contact chattering.

1042 Tools shall not draw excessive input current during starting that could lead to nuisance
ope¢ration of facility mains over-curbent protection devices.

Compliance is checked by-starting the tool once at rated voltage and no-load with any spe¢ed
comtrols 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 greatel of
301A or 4 times the-rated current of the tool.

11| Input.and current

Thesrated input or rated current shall be at least 110 % of the measured no-load inpuf or
CUrFent.

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

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

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

Compliance is checked by determining the temperature rise of the various parts under the
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 tools with one or more rated voltages: The tool is operated at each rated voltage,
under the load conditions specified in 12.2.1, the torque being applied is measured. While
maintaining the previously measured torque, the voltage is then adjusted to 0,94 times the
rated voltage and 1,06 times the rated voltage.

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

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

— |at the lower limit of the rated voltage range, under the load conditions specified in 12.2.1,
the torque being applied is measured. While maintaining the preyiously measured torque,
the voltage is then adjusted to 0,94 times the lower limit of the rated voltage range;

and

— |at the upper limit of the rated voltage range, underthe load conditions specified in
12.2.1, the torque being applied is measured. While(maintaining the previously measufed
torque, the voltage is then adjusted to 1,06 timés the upper limit of the rated voltgge
range.

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

12{2.1 The load conditions for the héating test of 12.2 are as follows.

— |For tools without an inherent‘operating cycle, the tool is operated with a torque Igad
applied such that rated  input or rated current is drawn until thermal equilibrium is
reached.

— |For tools with an inhéerent operating cycle, the tool is operated with a torque load appled
such that rated_input or rated current is drawn some time during each of the tool’s
operating cycles._The tool is cycled consecutively for 30 min.

12]3 This subclause provides specific test conditions for heating elements and cord storgge
devices.

12]3.4 \_Heating elements, if any, are operated under the conditions specified in Clause 11 of
IEC60335-1:2010, when the tool is operated at a voltage equal to 1,06 times the rated
voltage.

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

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.
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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

cle

arances below the values specified in 28.1.

Temperature rises of windings are determined by the resistance method, unless the windings
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Table 1 — Maximum normal temperature rises (1 of 2)

Parts Temperature rise
K
Windings 3, if the insulation system is
- class 105 75 (65)
- class 120 90 (80)
Windings 3, if the insulation system according to IEC 60085:2007 is
- class 130 95 (85)
—| class 155 115
—| class 180 140
—| class 200 160
—| class 220 180
—| class 250 210
Pihs of appliance inlets:
— | for hot conditions 95
— | for cold conditions 40
Arhbient of switches, temperature limiters °:
— | without T-marking 30
— | with T-marking T-25
Rdbber or polyvinyl chloride insulation of internal and external
wifing, including supply cords:
— | without temperature rating ¢ 50
— | with temperature rating (7) T-25
Cgrd sheath used as supplementary insulation 35
Rybber, other than synthetic, used for gaskets or other parts, the
ddterioration of which could affect safety:
— | when used as supplementary insulation or as reinforced 40
insulation
— | in other cases 50
Lgmpholders E14 and B15:
— | metal or ceramic type 130
— | insulated type, other than ceramic 90
— | with T-marking T-25
Material used as insulation.other than that specified for wires and
wihdings d
— | impregnated or varnished textile, paper or press board 70
— | laminates bonded with:
- melamine-formaldehyde; phenol-formaldehyde or
phenol-furfural resins 85 (175)
«, \urea-formaldehyde resin 65 (150)
— | “Printed circuit boards bonded with epoxy resin 120
—  moulding of:
« phenol-formaldehyde with cellulose fillers 85 (175)
« phenol-formaldehyde with mineral fillers 100 (200)
« melamine-formaldehyde 75 (175)
« urea-formaldehyde 65 (150)
—  polyester with glass-fibre reinforcement 110
—  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:

" interference suppression 50

« capacitors complying with IEC 60384-14 or 14.2 of
IEC 60065:2011 50
. other capacitors 9 20
P4rts in contact with oil having a flash-point of t °C t-50

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

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

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

d

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

contact with hot metal.

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

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

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

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

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

Ry

heré

N\ Vis the temperature rise;

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

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

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

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

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

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

- of metal 30
—  of porcelain or vitreous material 40
—  of moulded material, rubber or wood 50
H IId:UO, II\IIUbO, sI;PO, (2II\—.‘-I thv :;II\U VVh;Uh, ;II IIUIIIIG: uove, art hU:d fUI OhUlt 'JUI;UGIO

onlly (e.g. switches):

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

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

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

temperature classification of the insulation system.

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

a) |Windings are kept for 10 days (240 h) in a heating cahinhet, the temperature of which is
(80 +2) °C in excess of the temperature rise of, the“windings determined according| to
12.4. Then the samples shall be gradually ceoled to ambient temperature withput
introducing thermal shock.

b) |After this treatment, no interturn short circuit:shall occur.

c) | The samples are then subjected to a humidity treatment as specified in 14.1.

d) |Immediately after this treatment, they shall withstand the tests of Annex D.

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

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

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

tesits of 12.6.

13| Resistance to-heat and fire

1311 The follewing parts shall be sufficiently resistant to distortion due to heat, if this could

cause the to6l+o fail to comply with this standard:

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

pafts of thermoplastic material supporting current carrying parts;

parts of thermoplastic material providing supplementary insulation or reinforced

insulation.

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

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, wedg
commutators.

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

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

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

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

13

fird.

Th

Co

providing supplementary insulation or reinforced insulation;

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

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

s requirement does not apply to

of

internal parts that are more than 13,0 mm from an arcing part _such as a commutator,

unenclosed switch contacts, and the like;

internal parts that are more than 1,0 mm from a non-arcing ubinsulated live part, such|as

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

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

the insulation of wires;

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

ceramic materials;

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

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

or

te

other external parts not likely to be ignited or to propagate flames originating from insjde

the tool.

mpliance is checked.by one of the following:

subjecting parts‘of non-metallic material, or representative specimens no thicker than the

relevant parts,“to the glow-wire test of IEC 60695-2-11:2000, which is carried out
550 °C;

the material is classified at least HB according to IEC 60695-11-10:2013 provided that fhe

test-sample was no thicker than the relevant part;
the » material has a glow wire ignition temperature of at least 575 °C according

Lo Nl 0O 40 . 0040 L V) ) A o L s L Ll Ll L L n
TG OUUII=2=T9o.2UTU Proviucu triat tre 1SSt salrripres wdas 1o tUncRer tridir trre reievdarit Pdart.

to

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

14

14.

test sample being no thicker than the relevant part.

Moisture resistance

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

Compliance is checked by the following humidity test.

Cable entries, if any, are left open; if knock-outs are provided, one of them is opened.
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Electrical components, covers, and other parts which can be removed without the aid of a tool
are removed and subjected, if necessary, to the humidity test with the main part.

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

Be
ta
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Th
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Th
wh
wh
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co
colf

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

14
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col

14
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14

fore being placed in the humidity cabinet, the sample is brought to a temperature betwe
nd (t + 4) °C. The tool is considered to be brought to the specified temperature by/keep
t this temperature for at least 4 h before the humidity treatment.

p tool is kept in the cabinet for 48 h.

mediately after this test, the tool shall withstand the tests of Clause C)2 at rated volta
bn the tool shall withstand the test of Annex D in the humidity cabinet, or in the room
ich the tool was brought to the prescribed temperature after.‘reassembly of those p3
fch may have been removed.

addition a test of Clause D.2 is applied between accesSible metal parts and the sup
rd which is wrapped with metal foil where it is located-in an inlet bushing, a cord guard @
d anchorage, any clamping screws being tightened to the torque specified in Table 11. ]

ordance with the classification of the tool;

mpliance is checked by the apprdpriate treatment specified in 14.2.2, with the f
pditions as in 14.2.1.

2.1 The tool is not connected to the supply.

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

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

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

IPXA1 tools are subjected to the test described in 14.2.1;

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

ten
'ng

in
rts

ply
ra
he

ool

ble

ool

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

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

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

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

Compliance is checked by the following test:

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

thagse fulfilling the test of 21.22.

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

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

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

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

In |leach applicable preparation, the tool is operated ‘atrated voltage in each position
consistent with the relevant part of IEC 62841-2, /IEC 62841-3 or IEC 62841-4 and the
insfructions according to 8.14.2 b) for 1 min whife\\monitoring the leakage current as| in
Clquse C.3. During the test the leakage current shall'not exceed:

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

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

14J4 Liquid systems shall not subject the user to an increased risk of electrical shock|by
components not capable of-withstanding the pressure during operation.

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

Theé liquid_system is closed and an approximately 1,0 % NaCl solution at a hydrostatic
prgssuresequal to twice the pressure stated in 8.14.2 d) 1) is applied for 1 h.

The—tool—is then plqr‘nrl for 1 min_in all pneiﬁnno consistent with the relevant parf of
IEC 62841-2, IEC 62841-3 or IEC 62841-4 and the instructions according to 8.14.2 b) while
monitoring the leakage current as in Clause C.2. During the test the leakage current shall not
exceed:

— 2 mA for a class Il tool;

— 5 mA for a class I tool.

Following this test, the tool shall meet the electric strength test of Clause D.2 between live
parts and accessible parts after being allowed to dry for 24 h at ambient temperature.
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14.5 Residual current devices used to provide protection from shock in the case of failure
of the liquid system shall comply with IEC 61540:1999 and shall meet the following
requirements a) to c):

a) The RCD shall disconnect both mains conductors, but not the earth conductor if provided,

15

15
rel

against rusting.

Co

All
ags

Th
ten

Wi
col

WH
the

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

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

The RCD shall be reliable for its intended use.

conditions of simulated leakage as in a) above during conditions of locked rotor of the\f
for 50 cycles. The residual current device shall operate correctly for all cycles.

maintenance.

This requirement is considered fulfilled if the residual current device is fixed to the t
or the power supply cord connected to the tool.

Where fitted in the supply cord the residual current device shall be’ provided with Ty
Y attachment or Type Z attachment for connection with\\the supply cord 4
interconnection cord.

Compliance is checked by inspection.

Resistance to rusting

1 Ferrous parts used to conduct electricity and those mechanical parts specified in
pvant part of IEC 62841-2, IEC 62841-3 or. IEC 62841-4 shall be adequately protec

mpliance is checked by the following test.

grease is removed from the parts\to be tested by immersing them in a suitable degreas|
bnt for 10 min.

b parts are then immersed-fér 10 min in a 10 % solution of ammonium chloride in water 3
nperature of (20 + 5) °C:

hout drying, but after shaking off any drops, the parts are placed for 10 min in a |
ptaining air saturated with moisture at a temperature of (20 +5) °C.

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

Aft

on,

The RCD shall be installed such that it is unlikely to be removed during usesor normal

ool

Vpe
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ent

erthe 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

dis

tance of (600 + 50) mm.

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

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

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

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

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

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

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

— |for tools with a rated voltage range, the tool is operated at a\valtage equal to 1,06 tin\rves
the upper limit of the rated voltage range or at a voltage ‘€qual to 0,94 times the lower
limit of the rated voltage range, whichever is the more unfavourable.

The temperature rise of the insulation of the conductors-of safety extra-low voltage circuits
is determined, and shall not exceed the relevant value spécified in Table 1 by more than 1§ K.

The winding temperature of transformers shall not.exceed the value specified for windingg 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 windjng,
or Qy means of fuses, automatic switches, thermal cut-outs or similar devices incorporated in the transformer, or
sim|lar devices located inside the tool only acgessible with the aid of a tool.

17| Endurance

17{1 Tools shall be so constructed that there will be no electrical or mechanical failure that
might impair compliance with this standard. The insulation shall not be damaged and contalcts
and connections shalknot work loose as a result of heating, vibrations, etc.

Morreover, overlead protection devices incorporated in the tool shall not activate under normal
running conditions.

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

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

NOTE 1 Requirements for lawn and garden machinery are specified in the relevant part of IEC 62841-4.

Each cycle of operation comprises an "on" period of 100 s and an "off" period of 20 s, the "off"
periods being included in the specified operating time. If the cycle of operation limited by the
construction and/or marking is less than 100 s “on” and 20 s “off”, then this cycle may be
used.
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The tool may be switched on and off by means of a switch other than that incorporated in the
tool unless this disables a functionality of the tool switch.

Hand-held tools are operated for 24 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 24 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 24 h of operation need not be continuous. During the test, the tool is
placed in three different positions, the operating time, at each test voltage, being
approximately 8 h for each position.

NOTE 2 The change of position is made to prevent abnormal accumulation of carbon dust in any particular place.
Exgmples of the three positions are horizontal, vertically up and vertically down.

Transportable tools are operated for 12 h at a voltage equal to 1,1 times the highést rated
voltage or 1,1 times the upper limit of the rated voltage range, and then for 12 h at a supply
volfage equal to 0,9 times the lowest rated voltage or 0,9 times the lower limit)of the rated
voltage range. The 12 h of operation need not be continuous. During the test, the tool is
placed in its normal operating position according to 8.14.2.

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

If the temperature rise of any part of the tool exceeds the teémperature rise determined durjng
theg test of 12.1, forced cooling or rest periods mayc~be applied, the rest periods bejng
ex¢luded from the specified operating time. If forced c¢ooling is applied, it shall not alter the|air
flow of the tool or redistribute carbon deposits.

During these tests, overload protection devices.ncorporated in the tool shall not activate.

17{3 Tools provided with a centrifugal> or other automatic starting switch are started
101000 times at rated input or rated current, and at a voltage equal to 0,9 times the lowest
rated voltage or 0,9 times the lower-limit of the rated voltage range, the operating cycle
being that specified in 17.2.

18| Abnormal operation

18{1 Tools shall be-so designed that the risk of fire and mechanical damage impairing safety
and the protection-against electric shock as a result of abnormal operation is obviated as|far
as [is practicable.

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

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

After the tests, and when the tool has returned to within 5 K of the ambient temperature,
compliance with Clause 9 shall be maintained and the tool shall withstand the electric
strength test 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,
incorporated into the tool, may be used to provide the necessary protection. Electronic
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circuits that are relied upon for protection shall be evaluated for this safety critical function
asin 18.8.

Unless otherwise specified, the tests are continued until a protective device operates, or
until steady conditions are established or an open circuit occurs. If it is an intentionally weak
part that is permanently open-circuited to terminate the test, the relevant test is repeated on a
second sample. This second test shall be terminated in the same way, unless the test is
otherwise satisfactorily completed.

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 standjéd.

Suth 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-resettaple

tharmal cut-out incorporated in a motor.

18J3 Tools incorporating a series motor are operated without accessories at a’voltage equal
to {,3 times rated voltage for 1 min at no-load.

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

Anladditional device incorporated in the tool to limit the speed_may operate during the test.

1844 Tools incorporating multiphase induction motors are*operated, starting from cold,

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

— | or otherwise, for 5 min;

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

~

At [the end of the test period specified, or at the instant of operation of fuses, thermal dut-
outls, motor protection devices, and the like, the temperature of the windings shall not exc¢ed
thg values shown in Table 3.

Table 3 — Maximum winding temperature

Class 105 120 130 155 180 200 220 25D
Temperature 200 215 225 240 260 280 300 33p
°C

togl.employing class Il construction (see 5.10) is subjected to running overload conditions.

18J5 Protection against electric shock shall not be impaired when a class Il tool or a claT |

For tools other than lawn and garden machinery covered by a relevant part of IEC 62841-4
with

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

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

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

For lawn and garden machinery, the required test is specified in the relevant part of
IEC 62841-4.
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18.5.1 All fuses, thermal cut-outs, overload protectors and the like specified in 18.2 that
are accessible or can be reset by the user without the aid of a tool and any self-resetting
protective devices are shorted.

The function of electronic circuits that prevent the tool from operating at 160 % of the rated
current shall be disabled unless that function has been evaluated as a safety critical
function in accordance with 18.8. The tool is connected to a minimum 12 kVA circuit.

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

The tool is operated at rated voltage. The tool is loaded to 160 % of the rated current. The
melchanical load is maintained for either 15 min or until the tool open-circujts or flame
appears. If the tool will not operate at 160 %, the tool is stalled for 15 min-or until the fool
opén-circuits or flame appears. If either condition occurs, immediately switch off the current
andl, if flames appear, extinguish with CO, extinguisher.

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

— |if a tool does not operate after the 15 min, apply a 1 500~V electric strength test;
— |if a tool still operates after the 15 min, apply a 2 500 V electric strength test.

If the tool has permanently open-circuited due to an over temperature condition before 15 fin
has elapsed for any reason except the opening-ef a motor winding, the test shall be repeated.
This second test shall be terminated in the same mode unless the test is otherwjise
saljsfactorily completed.

If the test terminated due to a nonrself-resetting thermal limit function of an electropic
cirgpuit, this circuit shall either be~bypassed or evaluated as a safety critical function in
18/48.

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

1845.2 A sample-of-the armature is connected to a minimum 12 kVA circuit.

The leakagecturrent between the commutator segments and the armature shaft, is measufed
with 1,06 times the tool’s rated voltage applied between the commutator segments, locafed
180° apart, and the armature shaft (see Figure 3). The leakage current is monitofed
thrpughout the test and after the test until it has stabilized or decreases. The leakage current
shalknot exceed 2 mA.

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

After the armature has returned to within 5 K of the ambient temperature, a 1 500 V electric
strength test per Clause D.2 is performed between the commutator segments and the
armature shaft.
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18.5.3 The tool is connected to a minimum 12 kVA circuit and is operated under stalled
conditions and under the conditions in 18.2 by

— locking the rotor of tools for which the locked rotor torque is smaller than the full load
torque;
— locking moving parts of other tools.

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

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

Other tools are supplied at rated voltage for a period

— |of 30 s for

e hand-held tools,

e fools that have to be kept switched on by hand or foot, and
o tools that are continuously loaded by hand;

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

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

18J5.4 Motors with electronically commutated stator windings are evaluated ungler
conditions that represent all possible static-faults of the outputs of the motor drive circuftry
unless such circuitry has a protective Jfunction to prevent these faults which has bgen
evaluated as an SCF in accordance with\18.8 with a minimum PL = a.

NOTE For example, all possible static_faults in a delta configured brushless motor with phases A, B angd C
enefrgized by a three-phase motor drive‘circuit would be tested by two cases:
1. dpplying the motor drive circuitryssupply voltage between phases A and B shorted together and phase C; nd
2. applying the motor drive circuitry supply voltage between phase A and phase B with phase C open.

A new sample is used for each representative fault.

All| fuses, thermal-cut-outs, overload protectors and the like specified in 18.2 that gre
acgessible or can~be reset by the user without the aid of a tool and any self-resetiing
praotective deyices are shorted.

The leakage current between live parts and accessible parts, that are not grounded|by
clajss/l'eonstruction, is measured in accordance with Clause C.3 and is monitored throughput
thel test and after the test until the leakage current has stabilized or decreases. The leakgge
current shall not exceed 2 mA.

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

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

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

— if no windings are open circuited, apply a 2 500 V electric strength test.
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18.6 Electronic circuits shall be so designed and applied so that a fault condition will not
render the tool unsafe with regard to electric shock, fire hazard or accessibility to moving
parts.

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

The tool containing the circuit is to be placed on a soft wood surface covered by two layers of
tissue paper; the sample is to be covered by one layer of untreated 100 % cotton medical
gauze. The tool is operated at rated voltage. A new sample can be used for each fault listed
in {8.6.1.

No| charring or burning of the gauze or tissue paper shall result. Charring is defined a
blackening of the gauze caused by combustion. Discolouration of the gauze causedby smoke
is @cceptable. Charring or igniting of the tissue paper or gauze from the meansthat is used to
cregate the short is not regarded as a failure.

o
Q

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

Pratection against accessibility to moving parts as specified in 19-1(8hall be maintained, if the
tesit resulted in new openings being created in the enclosure.

If g circuit fulfils the requirements of a low power circuit as\déscribed in Annex H and ther¢ is
no |risk of electric shock or the loss of a safety critical function as defined in 18.8, then this
evaluation is not performed.

If the circuit is encapsulated with an insulating-<material with a minimum thickness of 0,5 mnm
and there is no risk of loss of a safety critical‘function, then the circuit may be evaluated| by
opén-circuiting of any connection and__short-circuiting of any two connections to fhe
eng¢apsulated 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 encapsulgted
circpit. Electrolytic capacitors often require an unobstructed surface to allow venting under fault conditions.

Any fuse, thermal cut-outs, thermal links, temperature limiters, electronic devices or §ny
component(s) or conductor(s) that interrupt the current may operate during the above tests,
prdvided 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 Iljnk
bridged; or

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

If @ 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;

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

d) short-circuit of any two terminals of an electronic component, other than a monolithic

infagratad cirniit T hic foilt jo nnt anplind hafiannn fha fian oivaniiifo AFf ap antananlae:
e TotC U e oot o tadrt 1o ot appPprCtoCTw e eIt Ctw O Cr Curnto—Orarr OPptoCOToTCT;

e) |failure of triacs in the diode mode;

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

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

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

For simulation of the conditions, the tool is operated/at ho-load adjusted to maximum output
speed.

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

— |for mains-operated tools, the tool no lofiger draws supply current; or
— |steady conditions are established; ok

— |the test samples return to withinn&*K of the ambient temperature; or
— |a test period of 3 h has elapsed.

1816.2 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 fest

reguits of 18.6.1 are aceeptable, provided the test is repeated but with the miniature fuse-link
reglaced 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_east 2,75 times the rated current of the fuse-link, the circuits is considered to|be
adequately protected;

— |isbetween 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

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

o 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.

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.
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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 intermedipte
"off" position.

This operation sequence is performed 25 times.

After the test, the switch shall have no electrical or mechanical failure. If the.switch operaftes
prdperly in the “on” and “off” positions at the end of the test, it is considered to have|no
melchanical or electrical failure.

18{8 Electronic circuits providing safety critical functions

18)8.1 General
E

gctronic circuits that provide safety critical functions shall be

— |reliable
and

— |not susceptible to loss of safety critical function due to exposure to electromagnetic
environmental stresses encountered in‘anticipated environments.

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

— |18.8.2 to 18.8.6 for electtonic circuits with no internal clock frequency or oscillgtor
frequency higher than 15:MHz;

— |18.8.2 to 18.8.7 for all other electronic circuits;

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

In gddition, these electronic circuits shall be evaluated using the fault conditions of 18.6.1
but-sha 16 est H—a—toss—ofany——safety itica H fo or—shattpltace—andrratntain—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.
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Table 4 — Required performance levels

Type and purpose of SCF Minimum Performance Level (PL)

Power switch — prevent unwanted switch-on Shall be evaluated using the fault conditions of 18.6.1
without the loss of this SCF

Power switch — provide desired switch-off Shall be evaluated using the fault conditions of 18.6.1
without the loss of this SCF

Provide desired direction of rotation Shall be evaluated using the fault conditions of 18.6.1
without the loss of this SCF

Any electronic control to pass the test of 18.3 [o3

Oy¥er-speed prevention to prevent output speed above c

130 % of rated no-load speed

Prpvide run-down time as required by 19.106 a

Rgstart prevention in accordance with 21.18.2.1 b

Prevent exceeding thermal limits as in 18.4 and 18.5.3 a

Elpctronic circuit to prevent the tool from operating c

inthe bench saw mode position unless an additional
gyard is installed, if relied upon to fulfil the
refluirements of 19.103.1

Prevent incorrect power switch function as required c
in|21.18.2.1
Prevent self-resetting as required in 23.3 a

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

* Performance levels are to be specified in the relevant partof IEC 62841-2, IEC 62841-3 or IEC 62841-4.

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

- |PL=a: MTTFy4 = 5 years;
— |PL=b: MTTFy4 = 20 years;
— |PL =c: MTTF4 = 50 years.
For safety critical functions not listed in Table 4 and provided by electronic circuits, the|PL
values shall be determined-Using the methods of ISO 13849-1.

NOTE 3 Annex E provides guidance in applying ISO 13849-1 for SCF of products covered by this standard.

NOTE 4 In Europe\(EN 62841-1), the above paragraph and NOTE 3 are not applicable.

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

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

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

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

18.8.2 The tool is subjected to electrostatic discharges in accordance with IEC 61000-4-
2:2008, test level 4 being applicable for air discharge and test level 3 being applicable for
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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 IEC 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
ha]:ing a source impedance of 2 2 being used. Test level 4 is applicable for the line-to-egrth
colipling mode, a generator having a source impedance of 12 Q being used.

Fof tools having surge arresters incorporating spark gaps, the test is repeated atya 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 015 MHz to 230 MHz
arg 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
arg applied 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, flest
level 3 being applicable. The frequency ranges tested' shall be 80 MHz to 1 000 MHz.

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

19| Mechanical hazards

19{1 Combined mitre and bench saws shall be equipped with a guarding system, whfich
cannot be removed without thelaid of a tool, except for the top guard.

The guarding system shall*comply with the requirements of 19.101, 19.102 and 19.103.

19]2 Tools shall-have no ragged or sharp edges, other than those necessary for the
funlctioning of the tool, which could create a hazard for the user.

Compliance’is checked by inspection.

193 /It-shall not be possible to reach hazardous moving parts through dust collectjon
opénings with the detachable parts or provisions for dust collection removed. if any.

Compliance is checked by the following test.

For dust collection openings, the test probe B of IEC 61032:1997 is used. The test probe is
inserted with a force not exceeding 5 N into the dust collection opening until the probe's stop
face reaches the plane of the dust collection opening and shall not touch hazardous moving
parts.

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

Transportable tools shall be provided with at least one handle, grasping surface or the like
to ensure safe transportation.
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Lawn and garden machinery shall have adequate grasping surfaces to ensure safe handling
during use.

Compliance is checked by inspection.

19.5 Tools shall be designed and constructed to allow, where necessary, a visual check of

the

contact of the cutting tool with the workpiece.

Compliance is checked by inspection.

19

19

19
19

In any working position, the tool shall have sufficient stability.
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19
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achieved first. During this test, the teol shall not tip over.

19
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19
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6 This subclause of IEC 62841-1:2014 is applicable.
7 This subclause of IEC 62841-1:2014 is applicable.

7.101 Combined mitre and bench saw stability

7.101.1 General

mpliance is checked by the tests in 19.7.101.2 and 19.7.101.8; without the saw being fi
he bench.

7.101.2 Bench saw mode

b fool shall be placed on a horizontal fixed chipboard with smooth surface.

en a push force of 100 N is applied to the front edge of the saw table in the direction of
rkpiece feed, the tool shall not move or. start to tip.

p force is then increased to 300 N _or. until the tool begins to move horizontally, whicheve

7.101.3 Mitre saw mode

gle. Without any workpiece, the saw unit is moved down to its lowest position, and tf
handle is released. The tool shall not tip over and shall not be displaced horizontally
re than 100 mm.

7.101.4 -Tools shall be provided with the facility to fix the tool to a bench, e.g.
viding heles in the tool frame.

ed

fthe

ris

P saw unit js set to its upper position with the saw blade in vertical position and at 0° mitre

en
by

by

mpliance is checked by inspection.

19.

19.

8 This subclause of IEC 62841-1:2014 is applicable.

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.
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19.101 Saw blade guards in mitre saw mode

19.101.1 Combined mitre and bench saws shall be provided with a combination of fixed
and self-closing guards (see Figure 103).

The areas 1 and 2 of the tool are as shown in Figure 103.

The tool shall have a fixed guard to guard the area 1. This guard shall, as a minimum, cover
the periphery of the saw blade within the area 1 and both sides of the saw blade teeth within
the area 1 at least to the root of the teeth for any recommended saw blade in accordance with

8.1
notf
loc
prd

In {

wh

circular, it shall be covered by a guard. The top guard of bench saw mode shall

tect the saw blade when the top table is adjusted in the highest position.

he upper position of the saw unit, the tool shall have

a combination of fixed and self-closing guards; or
a single self-closing guard

shall cover

t

w

Th
pog

Fo
co

the periphery of the saw blade; and

saw blade in accordance with 8.14.2 a) 101)

nhin the portion of area 2 that is covered by the.fixed guard.

b guard shall comply with this requirement at any mitre and bevel position which
sible.

saws with linked action, the~movement of the lower guard shall be linked with
trolled by the motion of the saw unit. The down directed plunging action of the saw un

mottion shall cause the opening-stroke of the lower guard. However, the lower guard shall
free to open further independent of the link, provided this additional movement is s
restoring.

The self-closing saw guard shall comply with either a) or b):

a)

The guardsshall be of a U-shaped construction (see Figure 101 a). The guard shall cov
— the periphery of the saw blade; and

— both sides of the saw blade teeth at least to the root of the teeth for any recommeng
saw blade in accordance with 8.14.2 a) 101).

be in its completely closed position and both the guard and saw unit shall be locked.
Compliance is checked by inspection and by the following test.

CiTTespective of the position of the saw unit. VWWhen the flange or clamping nuf is

be

kable in the mitre saw mode or, for type "A" saws, the bench saw table shall completely

ch guard the area 2. See Figure 103 for illustration. The fixed portion of the guard, if any,

both sides of the saw blade teeth at least to the roet of the teeth for any recommended

or
it's
be
b|f-

W
-

ed

rall

The saw unit in the upper position at 90° to the table is subjected to a load of 100 N
vertically downwards at the highest point of the operating handle. It shall not be possible

to touch the teeth of the saw blade with the test probe of Figure 104, taking into acco
any free movement of the guard.

unt

The saw unit and guard shall only be unlocked by manually operating the release
device(s) and the guard shall open by moving the saw unit down. It shall be possible to

operate the release device(s) without releasing the grip on the handle.
Compliance is checked by inspection and by manual test.
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For saw units without linked action and with the saw unit in its upper position, the guard
shall be locked. When moving down the saw unit from its upper position, the guard shall
remain locked and closed in all positions of the saw unit and only be unlocked and

opened by manually operating the release device.
Compliance is checked by inspection and by applying the test probe of Figure 104 in

all

positions of the saw unit. It shall not be possible to touch the teeth of the saw blade

taking into account any free movement of the guard.

After manually operating the release device, the guard shall open by further pressing of

the release device for an angle of maximum 60°. See Figure 105.

o L a ) Il /) a bt R I b ~
Cornipndaricc 1S5 CIICCACU Uy ITTSPCULIUTT ariid Dy TTidiifudl (Col.

The guard shall be of an open guard construction (see Figure 101 b)) which covers b
sides of the saw blade teeth at least to the root of the teeth for any recommended §
blade in accordance with 8.14.2 a) 101) as shown in Figure 106 and which opens whe
makes contact with the workpiece or the fence. The guard shall lie on the workpiece or
the fence during cutting to afford maximum protection.

Compliance is checked by inspection and by manual test.

The guard shall be in its completely closed position and locked when‘the saw unit is in
upper position.

Compliance is checked by inspection and the following test.

The saw unit in the upper position at 90° to the table (s)subjected to a load of 10
vertically downwards at the highest point of the operating-handle. The guard shall rem
locked and not open.

It shall be possible for an operator to unlock the‘guard without releasing the grip on
handle.

Compliance is checked by manual test.
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Ii\

IEC

Key
1 |prea permanently (guarded
2 prea guarded. in-upper position

Figure 103 — Saw blade areas —
Combined mitre and bench saw in mitre saw position (type "B")
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Dimensions in millimetres

1 3 2
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3 A
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\
B 30 5] 50 +0,2 _
IEC

Key
1 pandle section
2 fest section

3 probe's flange

Figure 104 — Test probe

IEC

Key
1 table

Figure 105 — Self-closing guard — Opening angle
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Figure 106 — Open guard construction

101.2 Lower guards, with the saw unit in the fully down position, shall guard agai
dvertent contact with the saw blade.

mpliance is checked by the following test.

h no workpiece present on the table top, the Saw is set to 0° bevel angle and 0° mi
gle and the saw unit is in the fully down position. For manually actuated guards,

acluating lever is then released. For saw§;with a sliding function, the saw unit is at

m

imum extended horizontal position frem the fence. A test rod with 12 mm diameter 4§

50|mm length, with the longitudinal axisiof the test probe parallel to the table top surface 4
pefpendicular to the cutting line, is applied with a force not exceeding 5 N along any strai

ling that is parallel with the plane of the table top surface and moved towards the fence.

te

rod is applied with a force~not exceeding 5 N and shall not touch the periphery o

(2 & 0,2) mm thick steel disc of,diameter D fitted to the saw in place of the saw blade.

19]1101.3 For saws in_mitre saw mode and without linked action provided with a spn

loa
full

Co
to
to

po

ed guard, the closing time of the self-closing guard from the fully open position to
y closed positionshall not exceed 0,3 s.

mpliance is-checked by the following test. During the test, the saw unit is set to cut at

he tablé. Without any lubrication, the self-closing guard is retracted fully and then allow
closeSfor 20 000 cycles. The closing time from the fully open position to the fully clos
sition-shall not exceed the time specified above at the first and at the last of the 20 (

nst
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19.101.4 When set for transportation the self-closing guard shall cover the teeth of the saw

bla

de to the front of the tool.

Compliance is checked by inspection and by applying the test probe specified in Figure 104.

19.101.5 Saws shall be so guarded that the saw blade cannot be touched from below the
table. For type "B"™ saws, this requirement may be met by a removable guard without
interlocking.

Compliance is checked by the following test.
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r type "A" saws:

Below the mitre saw mode table and with the saw unit in its lowest position, the test probe of
Figure 104 is applied in all possible positions, it shall not be possible to touch the teeth of the
saw blade. Above the mitre saw mode table, the guarding shall still comply with the
requirements of 19.101.1 and 19.101.2.

Fo

Wi
foleX

19
19

r type "B" saws:

t
sitions. It shall not be possible to touch the teeth of the saw blade.

102 Saw blade guards in bench saw mode

102.1 General

ble

Combined mitre and bench saws shall have a top guard for the top and the front portiong of
thg saw blade which may be an adjustable guard, self-closing guard-6r a combination of
thegse and may be removable. If adjustable, it shall be possible to do“so without the aid df a

tod|l.

Th

majde of material (e.g. aluminium, plastic) that is unlikely to‘cause tooth breakage.

Th

theg risk of damage to the guard. Either

If gne side wall of a self-closing guard is made longer for bevelling, the 6 mm requirem
dog¢s not apply to the additional side-wall portion.

Compliance is checked by inspection and by measurement.

e portion(s) of the top guard that may incidentally contactthe rotating saw blade shall

b guard shall be designed to bear against the body of the saw blade in order to minim

the guard side walls shall have a thickness of'\minimum 6 mm or

the guard side walls shall be equipped with' internal ribs on at least the lowest 3 mm of
side walls providing a total thickness ef.\minimum 6 mm (see Figure 107).

be

ize
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Dimensions in millimetres

IEC

Key
1 Ppide walls
2 Fibbings (separate or integral)

3 pptional design: one side of a self-closing guard made longer for bevelling

Figure 107 — Top guard side walls

19{102.2 Riving knife mounted top guards

For all intended saw-blade diameters and all positions of the saw blade, the top guard siall
coyer the top and Sides of the exposed saw teeth above a straight line between the guard
molunting point*on the riving knife and the first tooth at the top of the table with the saw blade
in the vertical position (an example is shown in Figure 108). The maximum external width of
the top _guard excluding a dust extraction port, if any, shall be 30 mm.

Compliance is checked by inspection and measurement.

The guard and its supporting system shall have sufficient stability to reduce the risk of the
saw blade teeth making contact with the guard.

Compliance is checked by the following test.

For the test, no saw blade is fitted. The guard shall be subjected to a load of 5 N at the front
edge of the guard as illustrated in Figure 109 a). The maximum deflection shall not be more
than 15 mm.
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IEC

top guard

Fiving knife

Figure 108 — Riving knife mounted guard
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a) Riving knife mounted saw'blade guard

Dimensions in millimefres

20

N

o

b
U/ |
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IEC
b) Saw blade guard mounted separately from the riving knife

Key

d deflection under load, d < 15 mm

P measuring point

Figure 109 — Saw blade guard - Stability test
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102.3 Other top guards

When mounted separately from the riving knife, but integral with the tool, the support for the
top guard shall not be in line with the riving knife.

The top guard shall

— limit inadvertent contact with the top and both sides of the saw blade horizontally

between the riving knife and the table top at the front of the saw blade; and

— be adjustable from a position 5 mm above the maximum height of cut down to the

Th
pie

Fo
or

angled cutting. The guards or extension pieces shall be exchangeable without the aid o
tod.

Co

Th
say

Co

Fo
edq
tha

table top; and
— remain parallel with the table top.

b maximum external width of the top guard, excluding any auxiliary guard ,Qr»extens
ce for use during angled cutting, shall be 50 mm.

saws that have the facility to tilt the saw blade, either an auxiliary guard. shall be provig
the top guard shall be capable of being fitted with an extension‘piece for use dur

I
mpliance is checked by inspection and measurement.

b guard and its supporting system shall have sufficient stability to reduce the risk of
v blade making contact with the guard.

mpliance is checked by the following test.

" the test, no saw blade is fitted. The guard shall be subjected to a load of 20 N at the fr
je of the guard as illustrated in Figure-109 b). The maximum deflection shall not be m
n 15 mm.

102.4 Self-closing top guards
f-closing top guards shall'automatically:

open by contact with. a workpiece having a thickness equal to the maximum cutt
capacity of the tdohin accordance with 8.14.2 a) 102) to be cut as it is moved towards
saw blade;

remain in contact with the upper surface of the workpiece as it is cut; and

limit inadvertent contact with both sides of the saw blade at least to the root of the te
for any~recommended saw blade in accordance with 8.14.2 a) 101) between the up
surface of the workpiece and the riving knife; and

on

ed

ng
f a

the

ont
bre

ng

eth
ber

retdrn to the initial position, in contact with the table top, after the workpiece has mo

ed

past the top guard.

Compliance is checked by inspection.
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19.103 Guarding below the table

19.103.1 Guarding below the bench saw table for type "A" saws

Access to the toothed rim of the saw blade shall be prevented by either:

— being in accordance with the requirements of 19.101;

or

— with additional guarding which, if detachable, shall be interlocked either electrically or

mechamicatty, wiichprevents thetootoperatimg i thebenchsaw mode positionm umtess
this guard is installed.

Compliance is checked by inspection and by applying the test probe of Figure {04 in ny
possible position.

19{103.2 Guarding below the table for type "B" saws

WHen used as a circular saw bench, the saw unit shall be capable of-being locked in this
position.

Compliance is checked by inspection.

It ghall not be possible to touch the toothed rim of the saw”blade that is located more than
25 |mm below the lower surface of the table top.

Compliance is checked by applying the test probé/of Figure 104 in any possible position with
thg saw unit set for 90° and maximum depth of.cut. The test probe is not applied from fhe
sides of the saw blade over a section extending 25 mm below the lower surface of the table,
see¢ Figure 110.
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Dimensions in millimetres

Key

19

Th
wh

Th
cy(q

Co

Fo
its

25

table top

Fiving knife

Figure 110 — Guarding below the bench saw table (type "B" saw)

104 Return device of the saw unit (mitre saw mode)

p saw unit shall move automatically up from any intermediate position to its upper posit
en the handle is released,

e return device of-the saw unit shall withstand at least 100 000 cycles. Down and up is ¢
le.

mpliance is-checked by the following test.

 each cycle, the saw unit is moved down to its lowest position and then moved upwards
upper position. The time for each movement up or down shall be between 1 s and 2 s.

on

ne

to

After completing the test above, the time needed for the back stroke from the lowest position
of the saw unit to its upper position shall not exceed 2 s and the whole mechanical system
shall show no damage and work correctly.

Compliance is checked by inspection, measurement and practical test.

19.

105 In the bench saw mode the arm shall be provided with a locking system to keep it in
the working position. It shall not be possible to release the locking system unintentionally.

Compliance is checked by inspection and by the following test.
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It shall not be possible to release the locking system by means of a (100 = 1) mm diameter
sphere, which is applied with a force of 50 N.

19.106 Run-down time

If in bench saw mode a self-closing guard is not provided, the run-down time of the saw blade
shall not exceed 10 s after switching off.

Any device for reducing the run-down time to less than 10 s shall not be applied directly to the
saw blade or to the flange.

Compliance is checked by inspection and by the following test.

WHen selecting the speed and/or the saw blade for the test, conditions shall be chosen which
create the greatest kinetic energy for which the saw is designed.

Wagrm up the saw unit for at least 15 min by running the saw under no-load before beginnjng
the test.

The time measuring equipment shall have an accuracy of 0,1 s.

Fof an unbraked tool run-down time:

— |start the motor and run at no-load for 1 min;

— |turn off the motor and measure the run-down time;

— |repeat the test two more times;

— |for each test, the run-down time shall not éxceed 10 s.

Fof a braked tool run-down time:

— |start the motor and run at no-loadfor 1 min;

— |turn off the motor and measuresthe run-down time;

— |repeat the test nine more times;

— |for each test, the run-down time shall not exceed 10 s.

20| Mechanical strength

20J1 Tools shall‘have adequate mechanical strength, and shall be so constructed that they
withstand rodgh handling that may be expected.

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

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

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

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

If a decorative cover is backed by an inner cover, a fracture of the decorative cover is
neglected when the inner cover withstands the test after removal of the decorative cover.
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The saw blade guards shall be manufactured from any of the following:
a) metal having the characteristics specified in Table 101:

Table 101 — Metal saw blade guard characteristics

Ultimate tensile strength Minimum thickness
N/mm? mm
= 380 1,25
2 350 and < 380 1,50
2 200 and < 350 2,00
> 160 and < 200 2,50

b) |polycarbonate with a wall thickness of at least 3 mm;

c) |other plastic material of at least 3 mm thickness with an ultimate tensile strength of at
least 60 N/mm2 and an lIzod notched impact strength of at least 60_kJ/m2 in accordance
with ISO 180:2019.

Compliance is checked by inspection, by measurement and by either receipt of confirmation
of |the ultimate strength of the material from the material \/manufacturer or throdgh
measurement of samples of the material.

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

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

Table 5*<Impact energies

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

The tool is rigidly supported and three blows are applied to each point of the enclosure whjich
is ljkely to be weak:

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

20 For hand-hel Is and hand-held lawn an rden machinery. 20.3.1 lies. For
transportable tools, 20.3.2 applies. For ground supported lawn and garden machinery,
requirements are given in the relevant part of IEC 62841-4.

20.3.1 A hand-held tool is dropped three times in total on a concrete surface from a height
of 1 m. For these three drops, the sample is tested in the three most unfavourable positions
the lowest point of the tool being 1 m above the concrete surface. Separable accessories are
not mounted.

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

20.3.2 A transportable tool, placed in its normal operating position, is impacted with a
smooth steel sphere having a diameter of (50 + 2) mm and weighing (0,55 + 0,03) kg. If a part
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of the tool can be impacted from above, the sphere is dropped from a rest position to strike
the component. Otherwise, the sphere is suspended by a cord and is allowed to fall from a
rest position as a pendulum to strike the area of the tool to be tested. In either case, the
vertical travel of the sphere is (1,3 +0,1) m.

A guard that becomes disassembled is acceptable, if it can be reassembled to function
properly.

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

Damage to the tool or a portion of the drive system, other than a guard is acceptable~if fhe
todl is incapable of normal operation.

The saw blade guard and riving knife are not impacted during this test.
20/4 Accessible caps of brush holders shall have adequate mechanical-strength.

Compliance is checked by inspection and, in case of doubt, by removing and replacing the
bryshes 10 times, the torque applied when tightening the cap beihg,as shown in Table 6.

Table 6 — Test torques

Blade width of test screwdriver Torque

mm Nm
Up to and including 2,8 0,4
Over 2,8 up to and including 3,0 0,5
Over 3,0 up to and including 4,1 0,6
Over 4,1 up to and including 4,7 0,9
Over 4,7 up to and including-5¢3 1,0
Over 5,3 1,25

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

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

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

20.101 Means for transportation of the combined mitre and bench saw as required by 19.4
and as described in the instructions in accordance with 8.14.2 b) 121) shall be of adequate
strength to safely transport the tool.

Compliance is checked by inspection and by the following test.

Carrying means are subjected to a force corresponding to three times the weight of the
equipment but not more than 600 N per carrying means. The force is applied in the direction
of lifting uniformly over a 70 mm width at the centre of the carrying means. The force is
steadily increased so that the test value is attained within 10 s and maintained for a period of
1 min.
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If more than one carrying means is provided or if a portion of the weight is distributed over a
wheel, the force is distributed between the carrying means in the same proportion as in the
normal transportation position. If the equipment is provided with more than one carrying
means, but so designed that it may readily be carried by only one carrying means, each
carrying means shall be capable of sustaining the total force.

The carrying means shall not break loose from the equipment and there shall not be any
permanent distortion, cracking or other evidence of failure.

20.102 A working stand for a combined mitre and bench saw, if provided with the tool or if
specifically identified in accordance with 8.14.2, shall have adequate strength.

Compliance is checked by the following test in each operation mode.

The combined mitre and bench saw is mounted to the working stand and\an additional
veiftical force of 3D is gradually applied for 1 min, distributed equally on the _table top of the
sal/. During the test, the working stand shall not collapse, and after remeving the forced, it
shall not show any permanent deformation.

NOTE 101 Equal distribution of the additional force can be achieved by using bags of sand or other sinjilar
means.

21| Construction

21)1 Tools which can be adjusted to suit different veltages, or to different speeds, shall|be
so |constructed that accidental changing of the setting is unlikely to occur, if such a change
might result in a hazard.

Compliance is checked by inspection and byZmanual test.

21)2 Tools shall be so constructedthat accidental changing of the setting of conftrol
devices is unlikely to occur.

Compliance is checked by mahual test.

21)3 It shall not be possible to remove parts which ensure the required degree of protectjon
against moisture witheut the aid of a tool.

Compliance is checked by manual test.

21/4 If hdndles, knobs and the like are used to indicate the position of switches or simjlar
componeénts, it shall not be possible to fix them in a wrong position if this might result in a
hazard:

Compliance is checked by inspection and by manual test.

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

Compliance is checked by inspection and by manual test.
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21.6 Wood, cotton, silk, ordinary paper and similar fibrous or hygroscopic material shall not
be used 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.

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~whjich
prgvents inappropriate replacement.

Compliance is checked by inspection.

21)8 Insulating barriers of class Il tools, and parts of class Il tools ‘which serve|as
supplementary insulation or reinforced insulation, and which might’ be omitted durjng
regssembly after user maintenance, shall either:

-

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

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

Compliance is checked by inspection and by manual test.

This requirement is met if the barrier is so fixed<that it can only be removed by breaking| or
cuftting.

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

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

An|adequate internal lining ,of insulation material, or an adequate internal insulating coating
on|metal enclosures, is considered to be an insulating barrier provided that the coating canpot
easily be removed bysscraping.

For class Il tools, a sleeve on an insulated internal conductor, other than the core of|an
exfernal flexible'cable or cord, is considered to be an adequate insulating barrier, if it can only
beremoved by breaking or cutting, or if it is clamped at both ends.

21.9 The insulation of the inner conductors of a flexible cable or cord used as wiring within
the tool is considered as basic insulation. No additional insulation is required in areas of
class | construction. When these conductors are used in areas of class Il construction, they
shall be insulated from accessible metal parts by any of the following:

— the sheath of the supply cord itself, provided this sheath is not exposed to undue thermal
stress, clamping against accessible metal or other mechanical stress (e.g. pressure or
tension) that could cause damage to the sheath; or

— asleeve, 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.
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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.

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
be¢ome so disposed that accessible metal is made live.

Class Il tools or class Il constructions shall be so constructed that, should any _such part
be¢ome loose or fall out of position, it cannot become so disposed that creepage /distanges
or clearances over supplementary insulation or reinforced insulation aremeduced to I¢ss
than 50 % of the values specified in 28.1.

14

Class Il tools or class Il constructions, other than those of the allsinsulated type, shall|be
prdvided with insulating barriers between accessible metal and motor parts and other ljve
parts.

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

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

Wires are considered as likely to become.freé from terminals or soldered connections, unltss
thgy are held in place near to the terminal or termination, independent of the terminal
comnection or solder.

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

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

21)12 Supplementary insulation and reinforced insulation shall be so designed]| or
prdtected that they-are not likely to be impaired by deposition of dirt, or by dust resulting from
wepr of partsswithin the tool, to such an extent that creepage distances or clearances gare
requced betow the values specified in 28.1.

Cefamie-material not tightly sintered and similar materials, and beads alone, shall not be usged
as |supplementary insulation or reinforced insulation.

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

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

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

Elastomer and rubber parts are aged at a temperature of (100 + 2) °C for 70 h. After the test,
the parts shall withstand the test of Clause D.2 using 75 % of the values indicated in
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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.

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
fU(,'lofuc' I'II G‘Cll;l’l 100 y Uf lIlct/lyl’atUu’ OIJI'II't. Tl‘ll;' OUI’UL‘I’UH I'O ulal'utallucu' Clt a PJrecoourc llUt l‘;SS
than 15 MPa for a period so that the product of the test duration in hours and thel\fest
prgssure in megapascals is approximately 180.

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

The freshly broken surfaces are examined and shall not show any tracerof*dye visible with

noftmal vision.

=

2113 Tools shall be so constructed that internal wiring, windings, €emmutators, slip rings and
thd like, and insulation in general, are not exposed to oil, grease;ofssimilar substances.

If the construction necessitates that insulation be exposed to oil or grease or simjlar
subpstance, as in gears and the like, the oil or greaselor substance shall have adequpte
insplating properties so that compliance with the standard is not impaired, and shall have|no
effect on insulation.

Compliance is checked by inspection and by théytests of this standard.
21]14 It shall not be possible to gain accéss to brushes without the aid of a tool.

Screw-type brush-caps shall be so.designed that, when tightening, two surfaces are clamped
together.

Brysh-holders, which retain\the brushes in position by means of a locking device, shall be[so
desgigned that the locking does not depend upon the brush-spring tension, if the loosening of
the locking device might make accessible parts live.

Screw-type brush-caps, which are accessible from the outside of the tool, shall be| of
insplating material, or be covered with insulating material; they shall not project beyond the
sufrounding-surface of the tool.

Comnpliance is checked by inspection.

21.

Tools employing liquid systems shall be either:

— of class lll construction; or

— of class | or class Il construction and be provided with a residual current device and
comply with 14.3, 14.4 and 14.5; or

— of class | or class Il construction and be designed for use in combination with an
isolating transformer and comply with 14.3 and 14.4.

Compliance is checked by inspection.
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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

Co

that they are not subject to pulling during cleaning.

mpliance is checked by inspection and by manual test.

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
op¢rated with a squeezing action by closing the fingers towards the palm of the_hand, the
lock-off system shall be designed to ensure sufficient durability to withstand)abuse and
enyironmental conditions to prevent activation of the tool by the switch trigger alene.
Compliance is checked by inspection and by the tests of 21.17.1.1 and, for lock-off devi¢es
thdt are self-restoring to the lock-off position, additionally by the tests of.21.17.1.2.
2117.1.1 A sample of the switch and its lock-off system asseémpled into the relevant ool
hodising is kept for 1 h in a heating cabinet at 80 °C.
After the sample has returned to within 5 K of the ambient temperature, the switch lockioff
sy§tem shall then comply with the test of 21.17.1.3.
21117.1.2 A sample of the switch and its lock-6ff system assembled into the relevant fool
holising is operated for the number of cycles in-accordance with 23.1.10.2, where one cycl¢ is
defined as follows:
1) | the lock-off device is actuated;
2) | the switch is actuated;
3) | the lock-off device or the switeh is released as required to restore the switch to the locked
State.
The switch actuations shall*be conducted at a rate of 10 to 20 per min. Following fhe
opg¢rations as specified above, the sample shall then comply with the test of 21.17.1.3. During
this test, the tool need.not be connected to the supply.
NOTE The above test-can be performed in conjunction with 23.1.10.2.
21)117.1.3 _Aqush force as specified in Table 7 is applied to the most unfavourable poing of
thg switch actuating member in the direction of the switch actuation for a period of 10 s
without™ prior actuation of the lock-off device. The switch shall not actuate during fhe
application of the specified force. The switch and its lock-off system shall operate as designed
after-the npplinrl force is terminated.
Table 7 — Switch trigger force
Trigger type Force
N
Single finger trigger 100
(trigger length < 30 mm)
Multi finger trigger 150
(trigger length > 30 mm)

21.18 Additional requirements for power switches for hand-held tools are given in 21.18.1.
Additional requirements for power switches for transportable tools are given in 21.18.2.
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Additional requirements for power switches for lawn and garden machinery are given in the
relevant part of IEC 62841-4.

21.18.1 For hand-held tools, the power switch required by 21.17 shall be a momentary
power switch, with or without a lock-on device, which can be switched on and off by the user
without releasing any of the handle(s) or grasping surface(s) required by 19.4.

For hand-held tools without a relevant part of IEC 62841-2 and without a substantial risk
associated with continued operation, power switches other than momentary power
switches are permitted.

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

Compliance is checked by inspection and by manual test.

n “

21/18.1.1 When a momentary power switch has a separate action to lock’it in the
position, the switch shall unlock automatically with a single actuation motion without releasjng
theg 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
togl, and any one of these switches shall unlock or make ineffectiVe all remaining lockj{on
deyices automatically with a single actuation motion without releasing the grasp on the tool

WHere there is a risk associated with continued lockedzon operation as defined by the
relgvant part of IEC 62841-2, the switch shall not have any tocking device to lock it in the “pn”
position.

Compliance is checked by inspection and by mantal test.

21)18.1.2 Where there is a risk associated with inadvertent starting as defined by the
relgvant part of IEC 62841-2, power switch triggers and lock-off devices, if applicable, shall
be|so located, designed or guarded thatinadvertent operation is unlikely to occur.

It g$hall either not be possible to start the tool when a rigid sphere with a diameter| of
(190 + 1) mm is applied to the_ power switch in any direction with a single linear motion;

or

twa separate and dissimilar actions shall be necessary before the motor is switched on (e.g4. a
porrver switch which has to be pushed in before it can be moved laterally to close the
contacts to startithe motor). It shall not be possible to achieve these two actions with a single
grgdsping motion or a straight line motion.

Compliance is checked by inspection and by manual test.

NOTE—tmEurope (EN6282 1), the fottowimgadditiomat Tequitement appiies:

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

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

The actuation of the power switch shall not be affected or restricted by the position of the
table or by the workpiece.

Compliance is checked by inspection.
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21.18.2.1 Unless transportable tools are equipped with a momentary power switch,
voltage recovery following an interruption of the supply shall not give rise to a hazard. The
relevant part of |EC 62841-3 specifies if this subclause applies and gives specific
requirements.

In the bench saw mode, saws shall be equipped with a power switch which can be locked in
the "on" position. In the mitre saw mode, saws where the self-closing guard is of a U-shaped
construction, as specified in 19.101.1 a), may be equipped with a power switch which can be
locked in the "on" position. In these cases,

— |the power switch shall be quickly accessible from the operator's position in accordamce
with 8.14.2; and

— |the tool shall not start automatically after voltage recovery following interruption of the
supply.

In the mitre saw mode, saws where the self-closing guard is not of a U-shaped constructjon
shall be equipped with a momentary power switch. There shall be nomgans for locking the
switch in the "on" position.

Compliance is checked by inspection.

21)18.2.2 An “on”/"off” control shall be capable of being. turned off by the operator with a
single straight-line motion.

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

Compliance is checked by manual test.

21)18.2.3 A power switch shall beglocated, designed or guarded so that unintentiopal
movement to the “on” position is unlikely.

It $hall either not be possible-to start the tool when a rigid sphere with a diameter| of
(190 £ 1) mm is applied to,the power switch in any direction with a single linear motion;

or

the power switch shall have two separate and dissimilar actions before the motor is switched
on|(e.g. a power switch which has to be pushed in before it can be moved laterally to clgse
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.

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.
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21.20 If the tool is marked with the first numeral of the IP system, the relevant requirements

of |

EC 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 when touching the pins of the plug. Capacitors, having a rated capacitance less
than or equal to 0,1 uF, are not considered to entail a risk of electric shock even if connected
to the supply side of the switch. This requirement does not apply to capacitors complying with

the

requirements for protective impedance specified in 9.2 and 21.34.

Co

Th

Th

mpliance is checked by the following test, which is made 10 times.
b tool is operated at rated voltage.

b power switch is then moved to the "off" position and the tool is disconnected from

supply by means of the plug.

On
ins|

Th

21
ele

e second after disconnection, the voltage between the pins of the\plug is measured with
frument which does not appreciably affect the value to be measured.

b voltage shall not exceed 34 V.

22 Non-detachable parts, which provide the necessary degree of protection agai
ctric shock, moisture, or contact with moving par{s) shall either require removal with the

of @& tool or be fixed in a reliable manner.

Sn
pra

ap-in devices used for fixing such parts ghall have an obvious locked position. The fix
perties of snap-in devices used inyparts which are likely to be removed shall

defleriorate.

Co

Pa
tes

Th
ten
the

Th
by

mpliance is checked by inspection or by the following tests.

'ts which are likely to be-removed are disassembled and assembled 10 times before
{ is carried out.

b tool is at ambient\temperature. However, in cases where compliance may be affected|
nperature, the test is also carried out immediately after the tool has been operated un
conditions specified in Clause 12.

b test islapplied to all parts which are likely to be detachable, whether or not they are fi
screws, rivets, or similar parts.

the

an

nst
aid

ng
hot

the

Her

ed

A

orce 15 appiiedwithiout jerks for 105 1 thie oSt arnfavourabie direction to those area

the cover or part which are likely to be weak. The force is as follows:

push force 50
pull force

a) if the shape of the part is such that the fingertips cannot easily slip off 50
b) if the projection of the part which is gripped is less than 10 mm in the 30

direction of removal

of

N;

N;
N.

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.
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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
test fingernail shown in Figure 1 is inserted in any aperture or joint with a force of 10 N, and is
then pulled for 10 s by means of the loop with a force of 30 N in the direction of removal.

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

— |for major dimensions up to and including 50 mm 2 Nm;
— |for major dimensions over 50 mm 4 Nm.

This torque is also applied when the test fingernail is pulled by means of the loop.

If the projection of the part which is gripped is less than 10 mm, the above torque is reduged
to PO % of the value.

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

21J23 Handles, knobs, grips, levers and the like shall be fixed in a reliable manner so that
thgy will not work loose, if loosening might result imashazard.

Compliance is checked by inspection, by manual test, and by trying to remove the handle,
knaob, grip or lever applying, for 1 min, a 30\ axial force either pushing or pulling.

21J24 Storage hooks and similar devices for flexible cords shall be smooth and well roundeg.
Compliance is checked by inspettion.

21)25 Current-carrying pafts*and other parts, the corrosion of which might result in a hazgrd,
shall be resistant to corrosion under normal conditions of use.

Compliance is checked by verifying that, after the tests of Clause 15, the relevant parts sHow
no|sign of corrosion. Stainless steel and similar corrosion-resistant alloys and plated steel are
comsidered tobe satisfactory for the purpose of this requirement.

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

21)26°Tools having parts where reliance is based upon safety extra-low voltage to provjde
the necessary degree of proiection against eleciric 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 Ill, handles, levers and knobs which are
held or actuated shall not become live in the event of an insulation fault.

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

For transportable tools and lawn and garden machinery of class |, this requirement dges
nof apply to handles, levers and knobs, other than those of electrical components, if they @re
relfably connected to an earthing terminal or earthing contact or separated from live parts|by
eafthed metal.

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

2130 This subclause of IEC 62841-1:2014 is not applicable.

21)31 For class Il tools, capacitors shall not be cennected to accessible metal parts, and
thjir casings, if of metal, shall be separated froni)accessible metal parts by supplementary
ingulation.

This requirement does not apply to capacitefs complying with the requirements for protectjve
impedance specified in 9.2 and 21.34.

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

21)32 Capacitors shall not'be'connected between the contacts of a thermal cut-out.
Compliance is checkéd:by inspection.

21)33 Lamp holders shall be used only for the connection of lamps.

Complianee.is checked by inspection.

_21 34{Protective impedance shall consist of at least two separate components, fhe
impedance of whictrisunitikety tochrangesignificantty durimg-the tifetmeof thetoot—+fanyone

of the components is short-circuited or open-circuited, the values specified in 9.2 shall not 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.
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35 This subclause of IEC 62841-1:2014 is applicable.

101 Construction to facilitate cutting tool installations

101.1 The combined mitre and bench saw guarding system shall allow changing of the
saw blade without removing the saw blade guard from the tool.

Compliance is checked by inspection.

21.101.2 Combined mitre and bench saws shall be provided with a saw blade. The saw

shxnmrmmrmmmmmga—m—mm—m—m
camnot be mounted.
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mpliance is checked by inspection and by the following test. It shall not be possible
bly mount a (2 £ 0,2) mm thick steel disc with a diameter 12 mm larger than D:

aw

to

102 Type "B" saws shall be provided with provisions to store the push stick on the tool

En not in use.

mpliance is checked by inspection.

103 Saws shall be equipped with at least one vertical workpiece clamping device, for yise
in Mmitre saw mode.

mpliance is checked by inspection.

104 Saw tables
104.1 Bench saw table
104.1.1 General

b table supporting the workpieceshall comply with Figure 111.

b table for supporting thecworkpiece shall, if adjustable, be so designed that it can
urely fixed in the chosen position.

en the tool is desighed for bevel cutting, the adjustment shall be performed by tilting
v blade and not-by-tilting the table.

mpliance iS-checked by inspection and measurement.

be

the
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<200 300 200 150 75
> 200 1,5D D 0,75 D DI3
Figure 111 — Dimensions of the bench saw table
21)104.1.2 Type "A" saws (top table mitre saws)
The slot in the table for the saw blade shall be in accordance with the dimensions giver] i
Figure 112. The area surrounding the saw blade where it passes through the table shall be
malterial that can easily be cut such as plastic, wood or aluminium.
Complianee is checked by inspection and measurement.
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IEC

Key
d <12 mm
= feed side
Figure 112 — Width of the slot in the table
21)104.1.3 Type "B" saws (flip-over saws)

Th
wit
thr
alu

Co

21

Fo

h the dimensions given in Figure 112. The area surrounding the saw blade where it pass
bugh the table shall be of material that can easily <b&s cut such as plastic, wood
minium.

mpliance is checked by inspection and measurement.

104.2 Mitre table

type "A" saws, the slot in the tablefor the saw blade shall be in accordance with

dinpensions given in Figure 112.

Fo
pos3

Th

type "B" saws, the slot in the-table shall be so designed that, if applicable, bevel cuts
sible. The width of the slot.in the table shall not exceed 12 mm.

p area surrounding the 'saw blade, where it passes through the table, shall be of a mate

that can easily be cut such as plastic, wood or aluminium.

Co

Th

mpliance is chécked by inspection and measurement.

e table shall"be designed so that the workpiece support shall extend 0,75 D, where D is

dia
cu

sa
ri

meter_of-the saw blade, or at least 180 mm, whichever is greater, on each side of
ing(ine, when the saw blade is perpendicular to the fence. It shall not be possible that

e width of the slot in the table for the saw blade in bench saw/mode shall be in accordance

besS
or

the

rial

the
the
the
ed

blade, where the saw blade passes the table, extends the table size, unless the tooth

Compliance is checked by inspection and measurement.

Between movable and fixed parts of the table, the tolerance in height shall be £1 mm.

Compliance is checked by inspection and measurement.
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Key

IEC

pelf-closing guard

end of table top

Figure 113 — Guarding of saw blade relative to'mitre saw table position
(type "A" saw)

21105 Riving knife

Combined mitre and bench saws shall bejequipped with a riving knife in the bench s
mode.

The riving knife shall be rigidly fixedvand be located behind and within the planes defined

thg tips of the saw blade teeth.

Th
wi

Th

p position of the (riving knife shall not change relative to the saw blade when the depth

cuflis changed.

e rivingsknife and its holder shall be so designed as to allow the adjustment of the riv
fe, for-all’saw blade diameters resulting in cutting capacities between 100 % and 95 %

thg maximum cutting capacity, to comply with the following requirements:

c)

aw

by

e riving knife shall be-thicker than the body of the saw blade but thinner than the kierf
dth of the saw blade.

of
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of
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rim of the saw blade shall be between 3 mm and 8 mm (see Figure 114 a)); and

ed

the highest point of the riving knife or of an adjustable extended riving knife in the
riving knife position shall be within the tip radius and shall be at least 1 mm but not more
than 5 mm below the highest point of all saw blades intended to be used with the riving

knife in accordance with the marking on the riving knife, as illustrated in Figure 114
These requirements do not apply to fixed extended riving knives; and

the leading edge of the riving knife shall be chamfered to provide a lead-in.

b).

The riving knife shall not be thicker than the width of the groove cut by the saw blade and
not thinner than the body of the blade.

The riving knife shall have a hardness of (43 + 5) HRC.
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Compliance is checked by inspection and by measurement.

Riving knives shall have sufficient stability in the plane of the saw blade to prevent
movement of the riving knife towards the saw blade.

Compliance is checked by the following test:

The riving knife is adjusted as specified in Figure 114 for the largest diameter saw blade for
which the tool is designed and the fixing means are tightened to a torque as specified in
Figure 115. A horizontal load as given in Figure 115 is applied. The maximum deflection shall

not
RiV
Co
Wi
the
ho

Aft

be more than 1,5 mm.
ing knives shall have sufficient resiliency.
mpliance is checked by the following test.

h the riving knife adjusted as specified in Figure 114 for the largest.saw blade for wh

izontal load as given in Figure 116 is applied at the tip of the riving knife for 1 min.

er the load is removed, the remaining deflection shall not be more than 0,5 mm.

tool is designed and the fixing means tightened to a torque as specified in Figure 116

ich
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Dimensions in millimetres

IEC

a) Radial distance between the riving knife and the toothed rim of the saw blade

IEC

Key

1 saw blade

2 riving knife

3 adjustable extended riving knife

b) Height range of the riving knife tip

Figure 114 — Riving knife adjustment
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IEC

Diameter of the saw Tightening torque of the Load applied to Maximum deflection, g

blade fixing means riving knife, F

mm Nm N mm

D < 60 8 100 1,5

60 < D < 100 15 150 1,5

100 < D <200 20 200 1,5

200 < D < 250 20 250 1,5

250 <D < 315 20 300 1,5

Figure 115 — Riving knife testing — Stability of riving knife
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Diameter of the saw blade Tightening torque of the’fixing Load applied
means to riving knife, F
mm Nm N
D < 60 8 10
60 <D <100 15 15
100 < D < 200 20 20
200 < D £ 250 20 25
250 < D < 315 20 30

Figure 116-= Riving knife testing — Resiliency of riving knife

211106 Fences
21)106.1 Rip.fence — Bench saw mode

Combined(mitre and bench saws shall be provided with a rip fence in the bench saw modle.

The minimum height of the guiding surface of the rip fence shall be 50 mm or the maximpm
cu._ti_n_g_c.a_p_arify, whichever is the smaller

The workpiece guiding part of the rip fence shall be adjustable parallel with the saw blade so
that its out-feed end can be adjusted forward at least to a point in line with the front edge of
the riving knife, and rearwards to a point at the table level which is in line with the first
cutting tooth of the largest saw blade for which the saw is designed and adjusted to the
maximum depth of cut.

On type "B" saws the rip fence shall be provided with two guiding surfaces (see Figure 117),
one for large depths of cut and one for small depths of cut. The height of the lower guiding
surface shall be at least 8 mm and shall not exceed 12 mm.

The guiding surface, which may come in contact with the saw blade, shall be made from a
material that can easily be cut such as aluminium, plastic or wood.
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Compliance is checked by inspection and by measurement.
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Key
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Fip fence high position for large depths of cut

Fip. fence low position for small depths of cut

saw blade

maximum cutting capacity or 50 mm whichever is the smaller

W > © N

8mm<B<12mm

Figure 117 — Two position rip fence

21.106.2 Cross-cutting fence — Bench saw mode

In the bench saw mode, the saw may be provided with a cross-cutting fence. The fixing
arrangement shall ensure that the fence cannot rise or swing out of position.

The distance between the end of the cross-cutting fence and the saw blade shall not exceed
15 mm.
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If contact between the cross-cutting fence and the saw blade cannot be avoided, the part
close to the saw blade shall be made of a material that can easily be cut such as aluminium,
wood or plastic.

The minimum height of the guiding surface of the fence shall be 30 mm or the maximum
cutting capacity, whichever is the smaller.

Where the fence passes beneath the saw blade top guard, the maximum height of the fence
shall not exceed 15 mm.

Co

21

A fience shall be provided on each side of the saw blade which at least extends the minim

widg

WH

mpliance is checked by inspection and measurement.

106.3 Fence — Mitre saw mode

th of the table as required by 21.104.2.

ere there is no interference of the fence(s) with the saw blade, flange, guard, mg

ho
sh

wit

clamping surface overlap, see Figure 119.
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sing or a centre workpiece support as illustrated in Figure 118; as applicable, the fen
Il have a minimum height of

0,25 (D - d)

h D being the maximum specified saw blade diametercand d being the outer diameter of

e remaining part of the fence may be lowér to allow saw blade, flange, guard, md

er all cutting conditions.

D° mitre angle and 0° bevel angle, the gap measured in the front plane of the fences 3
allel to the table top (see Figure 120), between the closest point of the adjustable
filed fence on each side andythe surface of a (2 + 0,2) mm steel disc of diametel
unted in place of the saw blade to the tool shall not exceed:

20 mm, for designs where the saw blade guard passes through the fence or for desig
with a workpiece support as illustrated in Figure 118;

8 mm, for all other'saws.

[E 101 This requirement can result in an adjustable fence.

e part of-the fence adjacent to the saw blade shall be made from material that can ea
cut such-as aluminium, plastic or wood.

um

tor
ce

the

tor

sing and a centre workpiece support asiillustrated in Figure 118, as applicable, to pass

nd
or
D

Ins

5ily

mpliance is checked by inspection and by measurement.



https://iecnorm.com/api/?name=6be045beba59cdfb0bf1fe3ff31faaa8

- 108 - IEC 62841-3-11:2024 EXV © IEC 2024

IEC

Key
1 baw blade
2 fences

3 [kentre workpiece support

Figure 118 — Saw with centre workpiece support in mitre saw mode
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D maximum specified saw blade diameter
d puter diameter of the clamping surface overlap
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paw blade
putput spindle
nner flange

puter flange

a b O DN

clamping surface overlap*area

Figure 119 — Flange characteristics
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b) Top view
Key

a, B distance from a fence to the cutting edge of the saw blade

-

saw blade
adjustable part of a fence

fixed fence

A~ w0DN

slot in the table

Figure 120 — Distance between fence and saw blade in mitre saw mode
21107 Flanges

The outer diameter_of the clamping surface overlap shall not be less than 0,2 times the
maximum saw hlade diameter D and at least one of the flanges shall be locked or keyed to

thg output spindle. The clamping surface overlap a of the two flanges as shown in Figure 119
shall be atjeast 1,5 mm wide.

Compliance is checked by inspection and measurement.

21.108 Push stick

A push stick shall be provided in order to ensure a safe operating distance between the
operator's hand and the saw blade. The material of any part of the push stick that may come
into contact with the saw blade during the cutting operation shall be made of non-metallic
material so as not to give rise to danger in the event of contact between the saw blade and
the push accessory device, such as wood or plastic.

A push stick shall have an approximately 90° toe-type notch at the front end for pushing
workpieces with the push stick oriented in a rear downward angle of between 20° and 30°,
and shall have a minimum length of 400 mm or the length of the table whichever is less (see
Figure 121).


https://iecnorm.com/api/?name=6be045beba59cdfb0bf1fe3ff31faaa8

IEC 62841-3-11:2024 EXV © IEC 2024 -111 -

Co

mpliance is checked by inspection and measurement.
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Figure 121 — Examplé©f a push stick

hpliance is checked by inspection and by-receipt of relevant information from the saw blade manufacturer.
Internal wiring

1 Wireways shall he'smooth and free from sharp edges.

ch may cause.damage to the insulation of conductors.

es in metal through which insulated wires pass shall be provided with bushings or, unlx
uired jotherwise in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4, s
edsmooth, well-rounded edges. A radius of 1,5 mm is considered to be well rounded.

Wiring shall be effectively prevented from coming into contact with moving parts.

Compliance is checked by inspection.

22.

'E 101 In Europe (EN IEC 62841-3-11), the following additional subclause applies:
saw blade provided with the tool, if intended\for cutting wood and analogous materials, shall comply with
847-1:2017.

es shall be protected so that they do not come into contact with burrs, cooling fins, efc.,

Ss
all

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.
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Compliance is checked by inspection and by manual test.

22.3 Conductors identified by the colour combination green or green/yellow shall not be
connected to terminals other than earthing terminals.

Compliance is checked by inspection.

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

Co

aluminium and other metals and comply with the requirements of 26.4.

Co

22

subjected to contact pressure, unless the clamping means is so designed.that there is no 1

of

Co

used; securing the clamping screws alone is not considered adequate.

So

Co

shd
prg
of

wir

shall be an adequate insulating lining in addition to the insulation of the conductors.

Th
vib

nnections to aluminium windings shall consider the effects of possible corrosion betwe

mpliance is checked by inspection.

5 Stranded conductors shall not be consolidated by lead-tin soldering*where they

bad contact due to cold flow of the solder.

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

dering of the tip of a stranded conductor is allowed.
mpliance is checked by inspection.

6 Different parts of a tool that can move relative to each other

in normal use,

during adjustment operations,
or

during user maintenance

Il not cause undue stressto electrical connections and internal conductors, including thd
viding earthing continuity. Flexible metallic tubes shall not cause damage to the insulat

he conductors contained within them. Open-coil springs shall not be used to protect
ng. If a coiled spring, the turns of which touch one another, is used for this purpose, th

s requirement does not apply to movements of parts with small amplitudes caused
Fations

en

Are

isk

are

se
on
the
bre

by

NO

E\MExamples 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.

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;
2 000, for conductors/connections flexed during adjustments;

100, for conductors/connections flexed during user maintenance.
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A flexing is one movement, either backwards or forwards.

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

23 Components

23.1 Components referenced in this standard shall comply with the safety requirements
¢ ed 1IN the rerfterencead andara a dll d ney reasonaply apply.

Bafteries are not regarded as components, but as part of the tool. They shall comply/with the
applicable requirements as specified in Annexes K and L.

If Jomponents are marked with their operating characteristics, the conditions.under which t:l:ey
arg used in the tool shall be in accordance with these markings, unless a specific exception is
majde.

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

Unless otherwise specified, the requirements of Clause 28'0fthis standard apply between ljve
parts of components and accessible parts of the tool.

Unless components have been previously testedsand found to comply with the relevant I[EC
standard for the number of cycles specified, they are tested in accordance with 23.1.1| to
23)1.11.

2311.1 Capacitors in auxiliary windings“of motors shall be marked with their rated voltage
and their rated capacitance.

Conpliance 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
E1D lampholders in IEC 60238. However, they need not accept a lamp with an E10 ¢ap
complying with the current edition of Standard Sheet 7004-22 of IEC 60061-1.

Compliance is checked by inspection.

23.1.4 Isolating transformers or safety isolating transformers, except incorporated
transformers as defined in IEC 61558-1, shall comply with IEC 61558-2-4 or |IEC 61558-2-6,
respectively. Switch mode power supply units and transformers for switch mode power supply
units shall comply with IEC 61558-2-16.

Compliance is checked by inspection.

Incorporated transformers shall comply with IEC 61558-2-4 or IEC 61558-2-6 except for
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.
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23.1.5 Appliance couplers shall either comply with IEC 60320 or the manufacturer shall
inform the user in the instructions for use to connect the tool only by means of the appropriate
connector specified by the manufacturer.

Compliance is checked by inspection.

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

Compliance is checked by evaluating the endurance of a cycling control according to
Clguse 17 of IEC 60730-1:2010 under the conditions occurring in the tool. The numben of
cygles to be used is:

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

— |for a temperature limiter, 1 000 cycles of operation;

— |for a self-resetting thermal cut-out, 300 cycles of operation;

— |for a voltage-maintained non self-resetting thermal cut-out, 1 000 cycles of operation

— |for other non self-resetting thermal cut-outs, 30 cycles of operation.

Automatic controls which comply with the requirements of IEC(60730-1:2010, and which gre
used in accordance with their marking, are considered to( meet the requirements of this
standard (the term "marking" includes documentation and declaration as specified in Clause 7
of [EC 60730-1:2010).

The tests of Clause 17 of IEC 60730-1:2010 are not)carried out on automatic controls whlich
opegrate during Clause 12, if the tool meets the.requirements of this standard when they are
short-circuited.

A s$pecific exception with regard to the testing of thermostats and temperature limiters is
mayde in Note b) of Table 1 of Clause 12;

2311.7 The testing of components which have to comply with other standards is, in general,
calried out separately, according to the relevant standard as follows.

If the component is marked and used in accordance with its marking, it is tested| in
acg¢ordance with its marking, the number of samples being that required by the relevant
standard.

In particular, components not mentioned in Table 1 of Clause 12 are tested as a part of that
togl.

2311.8 ( Components that have not been separately tested and found to comply with fthe
companent standards as references in 23.1 or components that are not marked or not used in
aCbUIU'allbc' VVl'tl‘l tl’lb‘l‘l Illdll‘\l'lly, dalrc tcofc‘u’ l.ll abburu’auuc‘ VVl.tlLl tlllb' Ib'fb'lc'llbb'ul IUI’UVdIIt otauu’ I‘d

under the conditions occurring in the tool.

When an IEC standard for a component is not referenced in 23.1, there are no additional tests
specified.
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23.1.9 For capacitors connected in series with a motor winding, the voltage across the
capacitor shall not exceed 1,1 times the rated voltage of the capacitor, when the tool is
operated at a voltage equal to 1,1 times rated voltage and under no-load.

23.1.10 Switches shall be so constructed that there will be no failure that might impair
compliance with this standard.

Compliance is checked by the following.

Swilches, if separately tested and found to comply with IEC 61058-1:2008, shall meet the
requirements specified in 23.1.10.1.

Swiitches which have not been separately tested and found to comply with IEC 61058-1:2008
or flo not meet the requirements of 23.1.10.1, are tested as in 23.1.10.2 to 23.1.10. 3.

23]1.10.1 Switches shall be rated and classified as follows.

Power switches shall be rated as follows:

— [for a voltage not less than the rated voltage of the tool;
— [for a current not less than the rated current of the tool;
— [for a.c., if the tool is rated for a.c.;
— [for d.c., if the tool is rated for d.c.

Elgctronic power switches shall, as a minimum,/ be classified for Continuous Duty| in
acgordance with IEC 61058-1:2008.

Power switches shall further be classified with respect to load:

— |switches for motor-operated tools and motor-operated lawn and garden machinery: |for
resistive and motor load in accordance with 7.1.2.2 of IEC 61058-1:2008, if the swifch
would encounter this load in normal use;

— |switches for magnetically/ driven tools and magnetically driven lawn and garden
machinery: for inductive’-load in accordance with 7.1.2.8 of IEC 61058-1:2008, if the
switch would encounter_this load in normal use;

— |alternatively, switches may be regarded as switches for a declared specific load| in
accordance with 7.1.2.5 of IEC 61058-1:2008 and may be classified based upon the Igad
conditions encountered in the tool in normal use.

Rafings and<oad classifications for switches other than power switches shall be based|on
theg conditions encountered in the tool.

Swijitches shall further be classified as follows with respect to endurance:

— power switches for hand-held tools: for 50 000 operating cycles;

— power switches for transportable tools and lawn and garden machinery: for 10 000
operating cycles;

— power switches which possess series electronics must also endure 1 000 operating
cycles with the electronics bypassed;

NOTE 1 Switches without any declared endurance with the electronics bypassed have been tested, by default, to
1 000 operating cycles in accordance with IEC 61058-1:2008.

— switches other than power switches, such as speed selector switches, which are likely to
be switched under electrical load: for 1 000 operating cycles. However, this test is not
required, if the requirements of this standard are met with the switch short-circuited;

— switches other than power switches that either
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e are intended for operation without electrical load, and which can be operated only with
the aid of a tool or are interlocked so that they cannot be operated under electrical

load; or
e provide a motor direction reversing function; or
e are switches for 20 mA load as classified in 7.1.2.6 of IEC 61058-1:2008
are not required to possess any particular endurance characteristic.

NOTE 2 Motor reversing endurance is tested in 18.7.

an(

23
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If @ power switch is comprised of mechanical contacts in series with electronic circuf
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SwW

I certificate provided with the switch.

1.10.2 The endurance properties of switches shall be adequate.

1.10.2.1 or 23.1.10.2.2 and with the number of operating cycles as specified below.

wer switches for hand-held tools are tested for 50 000 operating’cycles. Power switch
transportable tools and lawn and garden machinery are'tested for 10 000 operaf]
les.

ptaining one or more semiconductor switching- devices (SSD) as defined

ing switch operation, then:

repeated for at least 1 000 operating cycles; or

with the greater of the performance fevels for power switches in 18.8.

itches other than power switches, such as speed selector switches, which are likely to
tched while energized, are\tested as described above, but for 1 000 operating cycles o
the load conditions encountered in normal use.

itches, other than power switches, intended for operation without electrical load, 4
ch can be operated only with the aid of a tool or are interlocked so that they cannot

ted in 18.7.

the

itches for 20 mA load as classified in 7.1.2.6 of IEC 61058-1:2008 are also not subjected
tests of 17.24. 4 0f fEC61058-12008.

jon

mpliance is checked by submitting three samples of the switch to the accelerated cycle

enflurance test of 17.2.4.4 of IEC 610568-1:2008, but with load conditions as Specified in either

es
ing

in

[ 61058-1:2008 where the circuitry provides a protective function by reducing the current

on three additional samples, the electrenic circuitry shall be bypassed and the fest

the protective function shall be considered to be a safety critical function and comply

be
nly

nd
be

brated under electrical load, are not subjected to the tests of 17.2.4.4 of IEC 61058-1:2008.

verse switches are not subjected to the tests of 17.2.4.4 of IEC 61058-1:2008, as they are

to

After completion of the above tests, the switch shall be able to be turned on and off and
comply with the insulating compliance (TE3) of 17.2.5.3 of IEC 61058-1:2008 for basic
insulation.

23.

1.10.2.1 For switches tested with an external load, the load conditions are as follows:

Power switches for motor-operated tools and motor-operated lawn and garden machinery
are regarded as classified to 7.1.2.2 of IEC 61058-1:2008. They are tested with 6 times I-M
making current and a power factor 0,6 + 0,05, and with I-M breaking current and a power

fac

tor 2 0,9, the I-M current being the rated current of the tool.
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Power switches for magnetically driven tools and magnetically driven lawn and garden
machinery are regarded as classified to 7.1.2.8 of IEC 61058-1:2008. They are tested with
6 times I-I making current and a power factor 0,6 + 0,05, and with |-l breaking current and a
power factor 0,6 £ 0,05, the I-I current being the rated current of the tool.

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 or magnetic load encountered in the tool,
the_switch is tested at rated voltage for the required number of operating cycles, each cycle
composed as follows:

1) | With the tool at rest, the switch is closed without any mechanical load applied to the'tod|.
2) | The switch is opened with the tool loaded to rated current or rated input.

The operating cycles shall be conducted as quickly as possible but need\not meet fhe
requirements of 17.2.3.4.1 of IEC 61058-1:2008.

2311.10.3 The breaking capacity of power switches of motor-operated tools and lawn gnd
garden machinery shall be adequate.

Compliance is checked by the locked-rotor test (TC9) of 17.2.4.9 of IEC 61058-1:2008 with a
cufrent of 6 ~ I-M. Alternatively, the test is performed with\the switch incorporated in the ool
with the motor locked, each “on” period being not more than 0,5 s, and each “off” period beling
nof less than 10 s.

After this test the power switch shall have no~electrical or mechanical failure. If the swifch
opgrates properly in the “on” and “off” positions\at the end of the test, it is considered to have
no|mechanical or electrical failures.

23)1.11 Electronic power switches, without series mechanical contact separation (air ggp),
arg allowed, provided the requirements’of 18.6 and 18.8 are met.

NOTE Electronic power switches are considered to provide a safety critical function.
23]2 Tools shall not be fitted with

— |switches or automatic controls in flexible cords, however protective devices such|as
RCDs are allowéd;

— |devices, exceptfor earthing conductors, which are intended to cause the protection devjice
in the fixed'Wwiring to operate in the event of a fault in the tool;

— |thermal_cut-outs which can be reset by a soldering operation.

Compliance is checked by inspection.

23.3 Protection devices (e.g. overload or over-temperature protection devices) or circuits
that switch off the tool shall be of the non-self-resetting type for saw configurations where the
power switch can be locked in the "on" position.

Electronic speed and load regulators are not considered to be protection devices, if they do
not switch off the tool but reduce the speed of the tool as a load is applied and increase the
speed of the tool when the load is removed. An RCD is not considered a protection device.

Resetting a protection device by switching the tool off and on with the power switch is
considered to be a non-self-resetting action.

Compliance is checked by inspection.
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23.4 Plugs and socket-outlets for extra-low voltage circuits, and those used as terminal
devices for heating elements, shall not be interchangeable with mains plugs and socket-
outlets listed in IEC 60884, IEC/TR 60083 or IEC 60906-1 or with connectors and appliance
inlets complying with the standard sheets of IEC 60320-1.

Compliance is checked by inspection.

23.5 Motors connected to the supply mains, and having basic insulation which is inadequate

for

the rated voltage of the tool, shall comply with the requirements of Annex B.
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mpliance is checked by the tests of Annex B.

Supply connection and external flexible cords

1 Tools shall be provided with one of the following means of connection)to.the supply:

a supply cord with a minimum length of 1,8 m and with a plug;

a supply cord with a minimum length of 1,8 m and without aplug, the information
connection shall be given in the instructions in accordance with'8:14.2 a);

an appliance inlet having at least the same degree of protection against moisture
required for the tool;

a supply cord with a length between 0,2 m and 0{5 m and fitted with a plug or ot
connector having at least the same degree of protection against moisture as required
the tool.

gs, connectors and inlets shall be suitable fof:the ratings of the tool.
mpliance is checked by inspection and by‘measurement.

p cord is measured from where. ityexits the tool to where it enters the plug, if one
vided, or to the end of the cord, ifs\there is no plug.

2 Supply cords shall be @ssembled to the tool by one of the following methods:

type X attachment;

type Y attachment;

type Z attachment, if allowed in the relevant part of IEC 62841-2, IEC 62841-3
IEC 62841:4:

pply cords with type X attachment shall be specially prepared cords only available fr
manufacturer or his service agent. A specially prepared cord may also include a part
took

for

as

her
for

is

or

Compliance is checked by inspection and, if necessary, by manual test.

24,

3 Plugs shall not be fitted with more than one flexible cord.

Compliance is checked by inspection.

24,

4 Supply cords shall be not lighter than:

ordinary rubber sheathed flexible cord (code designation 60245 |IEC 53); or
ordinary polyvinyl chloride sheathed flexible cord (code designation 60227 IEC 53).

Polyvinyl chloride insulated flexible cords shall not be used for tools having external metal
parts, the temperature rise of which exceeds 75 K during the test of Clause 12.
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NOTE 1 In the United States of America, the following conditions apply:

Supply cords shall be not lighter than Junior Hard service cord in accordance with the National Electrical Code,
NFPA 70,

Attachment plugs and cords shall be equal to or greater than the rating of the tool.

NOTE 2 In Canada, the following conditions apply:

Supply cords shall be not lighter than Hard Usage cord in accordance with the Canadian Electrical Code, Part 1.

Attachment plugs and cords shall be equal to or greater than the rating of the tool.

Compliance is checked by inspection and by measurement.
24)5 Supply cords shall have a nominal cross-sectional area not less than those shown in
Table 8.
Table 8 — Minimum cross-sectional area and AWG sizes of supply‘cords
Rated current of the tool Nominal cross-sectional area AWG size ?
A mm?
up to and including 6 0,75
18
Oyer 6 up to and including 10 1
Oyer 10 up to and including 12 17
Oyer 12 up to and including 13 1,5 16
Oyer 13 up to and including 16
14
Oyer 16 up to and including 18
2,5
Oyer 18 up to and including 25 12
2 | AWG stands for American Wire Gauge as definedn ASTM B 258-02
Compliance is checked by inspection of the markings on the supply cord.
24)6 For class | tools, the. supply cord shall be provided with a green or green/yellow cqre;
it shall be connected to the internal earthing terminal of the tool, and to the earthing contact of
the plug.
Compliance is checked by inspection.

24
arg
rish

subject to contact pressure, unless the clamping means is so designed that there is
of a.bad contact due to cold flow of the solder.

Co

,nlinnr\n is checked hy ine’nnm‘inn

7 Conductors of supply cords shall not be consolidated by lead-tin soldering where they

no

The requirement may be met by using spring terminals. Securing the clamping screws alone
is not considered adequate.

24.8 For all types of attachment, moulding together the supply cord to the enclosure or part

of i

t shall not affect the insulation of the cord.

Compliance is checked by inspection.
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24.9 Tools provided with a supply cord shall be constructed so that the supply cord is
protected against damage where it enters the tool.

This shall be achieved by either:

Co

24

Co
24
in

fle

Co

b)

a flexible cord guard; or
a cord inlet; or

a bushing.

mpliance is checked by inspection

10 Cord inlets and bushings shall:

be so shaped as to prevent damage to the supply cord;
be reliably fixed;
not be removable without the aid of a tool.

Impliance is checked by inspection and by manual test.

11 Tools, other than transportable tools, provided with a supply cord that is flexed w
pperation shall be constructed so that the supply cordsis protected against exces
ing where it enters the tool.

mpliance is checked by the following tests a) and b),

The part of the tool fitted with the supply<cofd and its entry system is fixed in
oscillating member of an apparatus similar to. that shown in Figure 2. The distance X,

enters the tool, is adjusted so that when<the oscillating member moves over its full ran
the cord and load make the minimum lateral movement.

A weight, having the mass of the ool as specified in 5.17, but not less than 2 kg or m
than 6 kg, is attached to the supply cord.

The oscillating member is moved backwards and forwards through an angle of 90° (45°
either side of the vertical),"the number of flexings being 20 000 and the rate of flex|
60 per min. A flexing is' one movement, either backwards or forwards. After 10 (
flexings, the sampleg is turned through 90° about the centre line of the supply cord ern
and the final 10 000.\flexings are conducted.

For tools provided with a cord guard, the cord anchorage and the terminal screws
loosened, without removing the conductors of the supply cord. However, if the cord gu
is clamped.tinder the cord anchorage, the cord anchorage is not loosened.

500'mm in approximately 1 s, and replaced on a support. The operation is made 10 timg

ile
ive

the
as

shown in Figure 2, between the axis of oseillation and the point where the supply cord

ge)
bre

on
ing
00
try
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The toolis then lifted by the cord guard, without jerks, over a distance of approximately

S.

During this test, the cord guard shall not slip out of its location.

After the tests a) and b), if applicable, the following results shall not have occurred:

disconnection of any conductor from its terminal;

a breakage of more than 10 % of the strands of any conductor.

NOTE Conductors include earthing conductors.

24.12 Supply cords of tools, other than transportable tools, that are flexed while in
operation shall be protected against excessive bending at the inlet opening of the tool.

The cord guard, if any, shall be fixed in a reliable manner, and shall be of such a design that
they project outside the tool for a distance beyond the inlet opening of at least five times the
overall diameter of the cable or cord delivered with the tool.
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Compliance is checked by inspection, by measurement and by the following test.

The tool is fitted with a supply cord that extends approximately 100 mm from the end of the
supply cord entry or the cord guard, if any.

The tool is so held that the axis of the supply cord entry or cord guard, if any, where the cord
leaves it, projects upwards at an angle 45° to the horizontal when the supply cord is free
from stress.

A 2 i is the
exgmal diameter of the supply cord supplied with the tool in mm.

Immediately after the mass has been attached, the radius of the curvature of the supply cord
shall not be less than 1,5 Dc anywhere along the length of the supply cord.

24113 Tools provided with a supply cord shall have a cord anchorage. The.cord anchorage
shall relieve conductors from strain, including twisting, at the terminals’ and protect the
insplation of the conductors from abrasion.

It ghall not be possible to push the cord into the tool to suchfan extent that the cord,| or
int¢rnal parts of the tool, could be damaged.

Compliance is checked by inspection, by manual test, and by the following test.

A mark is made on the cord while it is subjected to*the pull force shown in Table 9, &t a
distance of approximately 20 mm from the cord anechorage or other suitable point.

The cord is then pulled, without jerking, for, s in the most unfavourable direction with fhe
forte 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
clojse as possible to the tool. The torque is specified in Table 9 and is applied for 1 min.

Table 9 — Pull and torque value

Mass of tool as specified in 5.17 Pull Torque
kg N Nm
Up to@nd-including 1 30 0,1
Ower™ up to and including 4 60 0,25
QOver 4 100 0,35

During’the tests, the cord shall not be damaged and shall show no appreciable strain at fhe
terminals. The pull force is reapplied and the cord shall not be longitudinally displaced by
more than 2 mm.

24.14 Cord anchorages shall either be so arranged that they are only accessible with the aid
of a tool, or be so designed that the cord can only be fitted with the aid of a tool.

Compliance is checked by inspection.

24.15 Cord anchorages shall be so designed or located that:

— the cord cannot touch the clamping screws of the cord anchorage, if these screws are
accessible, unless they are separated from accessible metal parts by supplementary
insulation;
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the cord is not clamped by a metal screw which bears directly on the cord;
glands are not used as cord anchorages;

for class | tools, if an insulation fault on the cord could make accessible metal parts live,
they are of insulating material or are provided with an insulating lining complying with the
requirements for basic insulation. The sheath of the cord is considered adequate for this
purpose;

for class Il tools, they are of insulating material or are insulated from accessible metal
parts by insulation complying with the requirements for supplementary insulation. The
sheath of the cord alone is not considered to fulfil this requirement.
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mpliance is checked by inspection.

16 For type X attachments, cord anchorages shall be designed or located that:

replacement of the cord is easily possible;
it is clear how the relief from strain and the prevention of twisting are torbe obtained;

screws, if any, which have to be operated when replacing the cord, do not serve to fix any
other component, unless, when omitted or incorrectly mounted, they render the tool
inoperative or clearly incomplete, or unless the parts intendedyto be fastened by them
cannot be removed without the aid of a tool during the replacement of the cord;

in the case of labyrinths, these labyrinths cannot be bypassed in such a way that the 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 gart
of the tool such as the switch, terminal block or-the like, unless it is part of the specially
prepared cord.

mpliance is checked by inspection, and by the test of 24.13 under the following conditions.

b conductors are introduced into the terminals, the terminal screws, if any, being tightened
{ sufficiently to prevent the conductors from easily changing their position. The cprd
thorage is used in the normal way, the clamping screws, if any, being tightened with a
jue equal to two-thirds of that specified in 27.1.

rews of insulating material-bearing directly on the cord are fastened with two-thirds of fhe
pue specified in column.) of Table 11; the length of the slot in the screw head being taken
the nominal diameter of the screw.

17 For type X(attachment, production methods such as tying the cord into a knot, or tyjng
ends with string, are not allowed.

mpliance-is checked by inspection.

18The space for the supply cord provided inside, or as a part of the tool for type X

attachment shall be so designed:

as to permit checking, before fitting the cover, if any, that the conductors are correctly
connected and positioned;

that covers, if any, can be fitted without risk of damage to the supply conductors or their
insulation;

that the uninsulated end of the conductor, should it become free from a terminal, cannot
come into contact with accessible parts, unless the cord is provided with terminations
that are unlikely to slip free of the conductor.

Compliance is checked by inspection and, for type X attachment, by the following additional

tes

t
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For pillar terminals where the conductors are not separately clamped at a distance of 30 mm
or less from the terminal, and for other terminals with screw clamping, the clamping screws or
nuts are loosened in turn. Without removing the conductor from the conductor space, a force
of 2 N is applied to the wire in any direction and adjacent to the terminal, screw or stud. The
uninsulated end of the conductor shall not then come into contact with accessible metal parts
or any other metal part connected thereto.

For pillar terminals, where the conductors are separately clamped at a distance of 30 mm or
less from the terminal, the tool is considered to meet the requirement that the uninsulated end
of the conductor must not come into contact with accessible metal parts.

24)19 Appliance inlets shall:

— |be so located or enclosed that live parts are not accessible during insertion orfremoval of
the connector;

— |be so placed that the connector can be inserted without difficulty;

— |be so placed that, after insertion of the connector, the tool is not ‘supported by [he
connector when in any position of normal use on a horizontal flat surface.

Compliance is checked by inspection and, with regard to the firstirequirement, by meang of
thg test probe B of IEC 61032:1997, for tool inlets other (than those standardized| in
IEG 60320.

Toopls provided with appliance inlets complying with IEC.60320 are considered to comply with
the first requirement.

-

24120 Interconnection cords shall comply with:the requirements for the supply cord, except
that

— |the cross-sectional area of the conductors of the cord is determined on the basis of the
maximum current carried by the conductor during the test of Clause 12;

— |the insulation of the conductor shall be adequate for its working voltage;

— |the test of 24.11 is restricted.to)the range of motion of the tool during normal use.

NOTE The maximum current carried by the conductor during the test of Clause 12 is not necessarily the rdted
curfent of the tool.

Compliance is checked\by inspection and by measurement.

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.

Complianee is checked by inspection.

25 —Termimats forextermal conductors

25.1 Tools shall be provided with terminals or equally effective devices for the connection of
external conductors. The terminals shall only be accessible with the aid of a tool.

Screws and nuts shall not serve to fix any other component, except that they may also clamp
internal conductors, if these are so arranged that they are unlikely to be displaced when fitting
the supply conductors.

Compliance is checked by inspection and by manual test.

For tools with type X attachment, soldered connections may be used for the connection of
external conductors, provided that the conductor is so positioned or fixed that reliance is not
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placed upon the soldering alone to maintain the conductor in position, unless barriers are
provided so that creepage distances and clearances between live parts and other metal
parts cannot be reduced to less than 50 % of the values specified in 28.1, should the
conductor become free at the soldered joint.

For type Y attachment and type Z attachment, soldered, welded, crimped and similar
connections may be used for the connection of external conductors; moreover, for class Il
tools, the conductor shall be so positioned or fixed that reliance is not placed upon the
soldering, crimping, or welding alone to maintain the conductor in position, unless barriers are
provided so that creepage distances and clearances between live parts and other metal

pa:ltrmﬂm—be—mdmed—m—bsrﬂm—&e-%_ﬁmm—mﬁﬁﬁﬁmm—the
conductor become free at the soldered or welded joint, or slip out of the crimped connection.

It i$ not to be expected that two independent fixings will become loose at the same time.

Copductors connected by soldering are not considered to be adequately fixed; unless they are
held in place near to the termination, independently of the solder; but "™hooking in" befpre
soldering is, in general, considered to be a suitable means for maintaining’the conductors qf a
poyer supply cord other than a tinsel cord in position, provided therhole through which the
conductor is passed is not unduly large.

The terminals of a component (such as a switch) built into the tool may be used as terminfals
intgnded for external conductors.

Copductors connected to terminals or terminations by, other means are not considered to|be
ade¢quately fixed, unless an additional fixing is provided near the terminal or termination; this
adfitional fixing, in the case of stranded conductors, clamps both the insulation and fhe
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.

25]3 For tools with type X attachment, terminals shall be so fixed that, when the clampjng
mej@ans is tightened or loosened, the terminal does not work loose, internal wiring is pot
subjected tostress, and creepage distances and clearances are not reduced below fhe
valpes spegified in 28.1.

Compliance is checked by inspection, and by the test of 9.6 of IEC 60999-1:1999, the torque
applfed belng, Tfowever, equal to two-thirds of the torque speciffed 1 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 switches, or similar device in a recess if, after connection of the supply cord, and after re-
positioning of the switch or similar device in its recess, it can be verified by inspection that
these components and the supply cord are, after reassembly of the tool, in the correct
position.
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Covering with sealing compound without other means of locking is not considered to be
sufficient. Self-hardening resins may, however, be used to lock terminals which are not
subject to torsion in normal use.

25.4 For tools with type X attachment, terminals shall be so designed that they clamp the
conductor between metal surfaces with sufficient contact pressure, and without damage to the
conductor.

Compliance is checked by inspection of the terminals and of the conductors after the test
of 25.3.

25)5 Terminals of the pillar type shall be so constructed and located that the end-of a
conductor introduced into the hole is visible, or can pass beyond the threaded hele for a
distance at least equal to half the nominal diameter of the screw but at least 2,5 mm

Compliance is checked by inspection and by measurement.

2516 For type X attachment, the terminals shall be clearly recognizable-and accessible after
opening the tool. All terminals shall be located behind one cover, or dne part of the enclosufe.

Compliance is checked by inspection.

25]7 Terminal devices of tools with type X attachment.shall be so located or shielded that
should a wire of a stranded conductor escape when the‘conductors are fitted, there is no 1isk
of pccidental connection between live parts and aecessible metal parts and, in the caseg of
class Il tools, between live parts and metal partS separated from accessible metal parts|by
supplementary insulation only.

Compliance is checked by the following test.

An|8 mm length of insulation is removéd from the end of a flexible conductor having a nominal
crgss-sectional area as specified in-24.5.

Ong wire of the stranded condtictor is left free, and the other wires are fully inserted into gnd
clamped in the terminal.

The free wire is bentwithout tearing the insulation back, in every possible direction, put
without making sharp/bends around barriers.

The free wire of a conductor connected to a live terminal shall not touch any metal part whjich
is accessible) or is connected to an accessible metal part or, for class Il tools, any metal part
which isSseparated from accessible parts by supplementary insulation only. The free wire
of @ conductor connected to an earthing terminal shall not touch any live part.

26 Provision for earthing

26.1 Accessible parts of class | tools, which may become live in the event of an insulation
fault, shall be permanently and reliably connected to an earthing terminal or termination within
the tool, or to the earthing contact of the tool inlet.

The printed conductors of printed circuit boards shall not be used to provide continuity of the
protective earthing circuit.

Earthing terminals and earthing contacts shall not be electrically connected to the neutral
terminal.
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Class Il tools and class lll tools shall have no provision for earthing.

If accessible metal parts are screened from live parts by metal parts which are connected to
the earthing terminal or termination, or to the earthing contact, they are not, for the purpose of
this requirement, regarded as likely to become live in the event of an insulation fault.

Rotating motor components that have metal-to-metal bearing surfaces shall be considered to
be electrically bonded to each other through the bearing surfaces for earthing purposes.

by
on

Mettal parts behind a decorative cover which does not withstand the test of Clause 20 are
considered to be accessible parts.

Compliance is checked by inspection.

26J)2 The clamping means of earthing terminals shall be adequately locked against
acgidental loosening, and it shall not be possible to loosen them without the aid of a tgol.
Screw clamping terminals complying with Clause 25 or screwless terminals in accordance
with IEC 60998-2-2 are considered to comply with the requirements of 26.2.

For specifically prepared cords, terminals complying with)[EC 61210 and the specificationg in
Table 10 are considered to comply with the requirements of 26.2. The connector material of
quick connect terminals, if steel, shall comply with{the requirements of Clause 15.

Table 10 — Quick-connect terminals for earthing conductors

Nominal cross- AWG wire size Minimum tab width Minimum tab Connector
sectional area mm thickness material
mm? mm
0,75t0 1,0 18 2.8 0.5 Brass or steel
1,5 16 2.8 0.8 Brass or steel
1,5 16 2.8 0.5 Brass
2,5 14 6.35 0.8 Brass or steel

Compliance is checked by inspection, by measurement, by manual test and, for screwl¢ss
terminals, byythe tests specified in IEC 60998-2-2.

26)3 /If-detachable parts have an earth connection, this connection shall be made befpre
thel_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.
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26.4 All parts of the earthing terminal intended for the connection of external conductors
shall be such that there is no risk of corrosion resulting from contact between these parts and
the copper of the earthing conductor, or any other metal in contact with these parts.

Parts which may transmit current in the event of an insulation fault, other than parts of a metal
frame or enclosure, shall be of coated or uncoated metal having adequate resistance to
corrosion. If such parts are of steel, they shall be provided at the essential areas with an

ele

ctroplated coating having a thickness of at least 5 um.

Parts of coated or uncoated metal, which are only intended to provide or to transmit contact

prgssure, shall be adequately protected against rusting.
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cufirent’and this voltage drop.

he body of the earthing terminal is a part of a frame or enclosure of aluminium
minium alloy, precautions shall be taken to avoid the risk of corrosion resulting fr
tact between copper and aluminium or its alloys.

ome, are considered to be sufficiently resistant to corrosion. Parts.subjected to a treatm

tected against corrosion, but they may be used to provide or te tfansmit contact pressur

b essential areas of steel parts are, in particular, those fransmitting current. In evaluat

D 2178 or in 1ISO 1463.

mpliance is checked by inspection, by meastrement, by manual test, and by the test
1.

5 The connection between the earthing terminal or earthing contact, and earthed me
ts shall be of low resistance.

mpliance is checked by the-following test.

urrent derived from a .source having a no-load voltage not exceeding 12 V (a.c. or d.c.) 4
hal to 1,5 times rated current of the tool, or 25 A, whichever is the greater, is pass

1.

b voltage-drop between the earthing terminal of the tool or the earthing contact of the {
b, and\the accessible metal part is measured, and the resistance calculated from

or

'ts of copper alloys containing at least 58 % copper for parts that are worked cold, and at
IearFt 50 % copper for other parts, and parts of stainless steel containing at least 13 %

ent

h as chromate conversion coating are in general not considered to be adequately
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h areas, the thickness of the coating in relation to the shape of the part has to be taken
intp account. In case of doubt, the thickness of thé& coating is measured as described) i
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In no case shall the resistance exceed 0,7 (2.

In case of doubt, the test is carried out until steady conditions have been established.

The resistance of the flexible cord is not included in the resistance measurement.

Care is taken that the contact resistance between the tip of the measuring probe and the

me

tal part under test does not influence the test results.
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27 Screws and connections

27.1 Fixings, and electrical connections, the failure of which may impair compliance with this
standard, and connections providing earthing continuity shall withstand mechanical stresses
occurring.

Screws used for this purpose shall not be of metal which is soft or liable to creep, such as
zinc or aluminium.

Screws transmitting electrical contact pressure shall screw into metal.

Screws shall not be of insulating material if their replacement by a metal ,screw could impair
supplementary insulation or reinforced insulation.

Screws which may be removed when replacing a supply cord haying a type X attachment,
or |when undertaking user maintenance, shall not be of-‘insulating material if their
reglacement by a metal screw could impair basic insulation.

Compliance is checked by inspection and by the following:test.

Screws and nuts are tested if they are

— |used for electrical connections;

— |used for connections providing earthing egntinuity;

— |likely to be tightened

e during user maintenance;

e when replacing a supply cord having a type X attachment;

e during installation/assembly in accordance with the information required in 8.14.2 a)
The screws or nuts are tightened and loosened without jerking:

— |10 times for screws in engagement with a thread of insulating material;

— |5 times for nuts and other screws.

Screws in engagement with a thread of insulating material are completely removed gnd
reipserted 'each time.

WRHhen/testing terminal screws and nuts, a conductor of the nominal cross
h n

the -sectional alea
cifind in 24 8 jo nlacad in thao forminal It jc ranacitinnad hofara anch tichtanin
speetied-n24-5-is-placedrthe-terminal—ttisrepositioned-before—eachtightenin

CT

(0]

The test is carried out by means of a suitable test screwdriver, spanner or key and by
applying a torque as shown in Table 11. The shape of the blade of the test screwdriver is to fit
the head of the screw to be tested. The appropriate column being:

Column I is applicable for metal screws without heads if the screw does not protrude from the
hole when tightened.

Column Il is applicable

— for other metal screws and for nuts;

— for screws of insulating material
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e having a hexagonal head with the dimension across flats exceeding the overall thread

diameter, or

e with a cylindrical head and a socket for a key, the socket having a cross-corner

dimension exceeding the overall thread diameter, or

e with a head having a slot or cross-slots, the length of which exceeds 1,5 times the

overall thread diameter.

Column Il is applicable for other screws of insulating material.

sh

all occur.

Table 11 — Torque for testing screws and nuts

Torque
Nominal diameter of screw Nm
mm
| ! [}

Ug to and including 2,8 0,2 0,4 0,4

Oyer 2,8 up to and including 3,0 0,25 0,5 0,5

Oyer 3,0 up to and including 3,2 0,3 0,6 0,5

Oyer 3,2 up to and including 3,6 0,4 0,8 0,6

Oyer 3,6 up to and including 4,1 0,7 1,2 0,6

Oyer 4,1 up to and including 4,7 0s8 1,8 0,9

Oyer 4,7 up to and including 5,3 0,8 2,0 1,0

Oyer 5,3 - 2,5 1,25
27)2 Electrical connections shall be so<designed that contact pressure is not transmitted
through insulating material which is liable to shrink or to distort, unless there is sufficient
rediliency in the metallic parts to compensate for any possible shrinkage or distortion of the

ins
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caffrying parts, unless-they clamp these parts directly in contact with each other, and
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shall net,"however, be used if they are likely to be operated by the user, unless the thread i

for

ulating material. Ceramic material’is not liable to shrink or to distort.
mpliance is checked by inspection.

3 Space-threadedt(sheet metal) screws shall not be used for the connection of currg

vided with a suitable means of locking.

ead-cutting=(self-tapping) screws shall not be used for the electrical connection of curre
rying parts, unless they generate a full-form standard machine screw thread. Such scrg

med by a swageing action.

nt-
are

nt-
ws

Thread-cutting and space-threaded screws may be used to provide earthing continuity,
provided that it is not necessary to disturb the connection in normal use, and that at least two
screws are used for each connection.

Compliance is checked by inspection.

27.4 Screws, which make a mechanical connection between different parts of the tool, shall

be

secured against loosening, if they also make electrical connections.

This requirement does not apply to screws in the earthing circuit if at least two screws are
used for the connection, or if an alternative earthing circuit is provided.
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Spring washers and the like may provide satisfactory security. Sealing compound which
softens on heating provides satisfactory security only for screw connections not subject to
torsion in normal use.

Rivets used for electrical connections shall be secured against loosening if these connections
are subject to torsion in normal use. A non-circular shank or an appropriate notch may be
sufficient to comply with this requirement.

This requirement does not imply that more than one rivet is necessary for providing earthing
continuity.

Compliance is checked by inspection and by manual test.

4]
>
—

27)5 Screwless connectors, not intended for disconnection in normal use, Shall prev
disgonnection in normal use.

Compliance is checked by the following test.

Cohnectors that terminate a wire shall withstand a pull of 5 N applied through the wire in the
opposite direction from the force used to apply the connector. Neither the connector nor fhe
wire shall become disconnected. In the case where the direction of the application is nof in
ling with the exit direction of the wire, then the force shall be applied in both directions, ong at
a time.

Cophnectors investigated to their relevant IEC ~Standards (IEC 61210, |IEC 60998-2-1,
IEQ 60998-2-2, IEC 60999-1:1999, IEC 61984) fof)retention, are considered to have met the
requirements of 27.5.

27)5.1 Conductors shall be secured by.mére than one means or shall not impair safety in
thg event of detachment.

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

If there is only one means ofsecuring, the conductors are detached from their connector ane
at @ time and subjected tocthe following.

The detached condictor is moved around its nearest point of retention to check that
clgarances cannot be reduced to less than 50 % of the values specified in 28.1.

NOTE Examples of more than one means of securing conductors include connectors that are designed to crimp
both the insulation and the inner conductor of the wire.

28| Creepage distances, clearances and distances through insulation

28.1 Creepage distances and clearances shall not be less than the values in millimetres
shown in Table 12. The values specified in the table do not apply to cross-over points of
motor windings.

The values in Table 12 are equal or larger than the values required by IEC 60664-1, when

— an overvoltage category II;
— a material group ll;

— a pollution degree 1 for parts protected against deposition of dirt and for lacquered or
enamelled windings;

— a pollution degree 3 for other parts;
— inhomogeneous electric field
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are applied.

If a resonance voltage occurs between the point where a winding and a capacitor are
connected together, and metal parts which are separated from live parts by basic insulation
only, the creepage distance and clearance shall not be less than the values specified for the
value of the voltage imposed by the resonance, these values being increased by 4 mm in the
case of reinforced insulation.

Compliance is checked by measurement.
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" tools provided with an appliance inlet, the measurements are made with an appropti
nector inserted. For other tools, they are made on the tool as delivered.

- tools provided with belts, the measurements are made with the belts in place, and
ices intended for varying the belt tension adjusted to the most unfavourable\position wit
ir range of adjustment, and also with the belts removed.

vable parts are placed in the most unfavourable position; nuts and screws with non-circd

b clearances between terminals and accessible metal parts-are also measured with
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% of the value shown in Table 12.
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Dimensions in millimetres

Distances

Class lll tools

Other tools

Working voltage
<130V

Working voltage

>130 V and < 280 V

Working voltage
> 280 V and < 480 V

Creepage
distance

Clear-
ance

Creepage
distance

Clear-
ance

Creepage
distance

Clear-
ance

Creepage
distance

Clear-
ance

Between live parts of
different polarity a:

o D=

— i
q

lacquered or
namelled windings or
protected against
eposition of dirt b

not protected against
eposition of dirt

1,0

2,0d

1,0

1,5

1,0

2,0¢

1,0

1,5

2,0

3,0¢

2,0

2,5

2,0

8,0d

Bet
oth

een live parts and
br metal parts over

baslic insulation:

-~

q

f the live parts are
hcquered or enamelled
indings € or if
rotected against
eposition of dirt b

not protected against
eposition of dirt

1,0

2,4d

1,0

1,5

2,0

4,0d

2,0

3,0

Bet
oth
reir

a T =h o Q) < — —

een live parts and
br metal parts over
forced insulation:

the live parts are
hcquered or enamelled
indings or protected
gainst deposition of
irt b
pr other live parts not
rotected against
eposition of dirt

5,0

5,0

5,0

5,0

6,0

8,0

6,0

8,0

Bet
sep
su

ins

een metal parts
prated by
plementary
lation

2,5

2,5

4,0

4,0

_f

-|f

ustified.

The clearances specified do not apply to the air gap between the contacts of thermal controls, overlpad
protection devices, switches of micro-gap construction, and the like, or to the air gap between the currgnt-
carrying members(ofjsuch devices where the clearance varies with the movement of the contacts.

n general, thétinterior of a tool having a reasonably dust-proof enclosure is considered to be protected agafinst
deposition ofddirt, provided the tool does not generate dust within itself; hermetic sealing is not required.

These.creepage distances are slightly lower than suggested by IEC 60664-1. Creepage distances betwgeen
ive parts of different polarity (functional insulation) are only associated to fire hazard, not to electric sHock
hazard” As products in the scope of IEC 62841 are products supervised during normal use, lower distances|are

e

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.

Windings are considered to have basic insulation if they are wrapped with tape and then impregnated, or if
they are covered with a layer of self-hardening resin, and if, after the test of 14.1, an electric strength test as
specified in Clause D.2 is withstood, the test voltage being applied between the conductors of the winding and
metal foil in contact with the surface of the insulation.

It is sufficient that the wrapping and impregnation, or the layer of self-hardening resin, cover the windings only
at places where it is not possible to obtain the creepage distance or clearance specified for lacquered or

enamelled windings.

The rated voltage between a three-phase supply and earth will not be more than 277 V, therefore the column
"Working voltage > 130 V and <280 V” will apply. For working voltages greater than 280 V, creepage
distances and clearances shall be determined in accordance with IEC 60664-1, but shall not be lower than the
values required in the column “Working voltage > 130 V and < 280 V.
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Distances through slots or openings in external parts of insulating material are measured to
metal foil in contact with the accessible surface; the foil is pushed into corners and the like by
means of the test probe B of IEC 61032:1997, but it is not pressed into openings.

If necessary, a force is applied to any point on internal wiring and bare conductors, other than
those of heating elements, to any point on uninsulated metal capillary tubes of thermostats
and similar devices, and to the outside of metal enclosures, in an endeavour to reduce the
creepage distances and clearances while taking the measurements.

The force is applied by means of the test probe B of IEC 61032:1997, and has a value of:

— |2 N for internal wiring and bare conductors and for uninsulated capillary tubes| of
thermostats and similar devices;

— |30 N for enclosures.

The way in which creepage distances and clearances are measured is indicated in Annex| A.

Fof tools having parts with double insulation where there is no metal between basic
ingulation and supplementary insulation, the measurements are ynade as though a metal
foil were present between the two insulations.

Means provided for fixing the tool to a support are considered ta be accessible.

Fof conductive patterns on printed circuit boards, except at their edges, the values in fhe
table between parts of different potential may be reduced, as long as the peak value of fhe
volfage stress does not exceed:

— |150 V per mm with a minimum distance of ‘0,2 mm, if protected against the deposition] of
dirt;
— |100 V per mm with a minimum distance."of 0,5 mm, if not protected against the depositjon
of dirt.

WHhen the limits mentioned above_lead to higher values than those of the table, the valueg of
the table apply.

NOTE The above values are equal’or larger than the values required by IEC 60664-3.

These distances may~ be reduced further, provided that the tool complies with fhe
requirements of Clause 18 when the distances are short-circuited in turn.

Creepage distances and clearances within optocouplers are not measured if the individual
insulations,are” adequately sealed, and if air is excluded between individual layers of fhe
malterial.

For live parts of different polarity, except for external mains connection, creepage distan¢es
and clearances smaller than thoSe specified in the table are allowed, provided the
requirements of Clause 18 are met if these creepage distances and clearances are short-
circuited in turn.

28.2 Depending on the working voltage, the distance through insulation shall be sufficient:

— For working voltages up to and including 130 V, the distance through insulation between
metal parts shall not be less than 1,0 mm, if they are separated by supplementary
insulation, and not be less than 1,5 mm, if they are separated by reinforced insulation.

— For working voltages over 130V up to and including 280V, the distance through
insulation between metal parts shall not be less than 1,0 mm, if they are separated by
supplementary insulation, and not be less than 2,0 mm, if they are separated by
reinforced insulation.
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For working voltages up to and including 280V, the distance through reinforced

insulation used between 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, and

b)

Co

Fo
of

andl Clause 18, the optocoupler being operated under the most onerous conditions wh

0C(

consists:

— for supplementary insulation, of at least two layers, provided that any one|of

— for reinforced insulation, of at least three layers, provided that, when anyvtwo of
layers are placed in contact, they withstand the electric strength test.‘prescribed
reinforced insulation.

The test voltage is applied between the outer surfaces of the layer, on.of the two layers,
applicable.

The supplementary insulation or the reinforced insulation)is inaccessible and me
the following condition:

The insulation, after having been conditioned for \séven days (168 h) in an o

Annex D, this test being made on the insulation both at the temperature occurring in
oven, and at approximately room temperature.

mpliance is checked by inspection and by-measurement.

 optocouplers, the conditioning procedure is carried out at a temperature of 50 K in excs
he maximum temperature rise measured on the optocoupler during the tests of Clause

ur during these tests.

layers withstands the electric strength test prescribed for supplementary insulation;

the

the
for

as

ets

en

maintained at a temperature equal to 50 K greaterthan the maximum temperature ffise
determined during the test of Clause 12 withstands,an electric strength test as specifieq in

the

bSS
12
ich
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> 300 mm

IEC 0287/14

Key

A axis of oscillation

B oscillating frame

C counterweight

D sample

E adjustable carrier plate
F adjustable bracket

G |oad

Figure 2 — Flexing test apparatus
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S1
5 _ o0 4
L1 1 2
-
w 2 L3
3
L4
L2
ot M
IEC_0288/14
Key
1 shaft contact
2 commutator contacts
3 insulating table
4 armature

L1, L2 voltage supply for leakage current measurement
L3, L4 voltage supply (variable) for armature load current

M circuit of Figure C.3 for the leakage current meter

Figure 3 — Overload test of a class llcarmature
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Annex A
(normative)

Measurement of creepage distances and clearances

The methods of measuring creepage distances and clearances, which are specified in 28.1,
are indicated in cases 1 to 10 (see Figures A.1 to A.4).

Th

Th

pse cases do not differentiate between gaps and grooves, or between types of insulation

p following assumptions are made:

a groove may have parallel, converging, or diverging sides;

any groove having diverging sides, a minimum width exceeding 0;25'mm, a de

as an air gap across which no creepage path exists (case 8);

link of 1 mm width (0,25 mm for dirt-free situations), moved into the most unfavoura
position (case 3);

where the distance over the top of a groove is 1 mm (0,25 mm for dirt-free situations
more, no creepage distance exists across the air gap.(case 2);

other are measured when these parts are plated in their most unfavourable station
positions;

any air gap less than 1 mm wide (0,25 mm~for dirt-free situations) is ignored in compuf]
the total clearance.

pth

exceeding 1,5 mm, and a width at the bottom equal to or greater than1 mm, is regarded

any corner including an angle less than 80° is assumed to be-bridged with an insulafing

ble

or

creepage distances and clearances measured/between parts moving relative to each

ary

ing
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<1 mm
-

IEC 0289/14

Path under consideration includes a parallel or converging sided groove of any depth with a width less

Condition:
than T mm.
Rule: Creepage distance and clearance are measured directly across the groove as shown.
Case 1
>1 mm
TR
L
R teratetatele
»
e i o L
L B
L
Attty IEC, 0290/14
Cordition: Path under consideration includes a parallel sided groove. of any depth equal to or more than 1|mm
wide.
Rule: Clearance is the "line of sight" distance. Creepagge path follows the contour of the groove.
Case 2
IEC 0291/14
Condition: Path under/consideration includes a V-shaped groove with internal angle of less than 80° and with a
width.greater than 1 mm.
Rule: Clearance is the "line of sight" distance. Creepage path follows the contour of the groove but "short
circuits" the bottom of the groove by 1 mm link (0,25 mm for dirt-free situations).
Case 3
Clearance ssmmmumnm Creepage distance

Figure A.1 — Clearance gap for parallel sided and V-shaped groove
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55
‘"*:::»;»;»;»;»;»;»;»;&'o"
sttt
SSSSSSSSSSSS55E5ES
S

IEC 0292/14
Condition: Path under consideration includes a rib.
Rules C._‘:w.u..w s-the-shertest-directpathoverthetop-of-the+ib—Creepagepath-felows—the—eenteurof the

rib.
Case 4
<1 mm <1 mm
b r_f
h L L] L L]
IEC 0293/14

Corldition: Path under consideration includes an uncemented, joint with grooves less than 1 mm wide on either
side (0,25 mm for dirt-free situations).

Rulg: Creepage distance and clearance is the “line/of sight” distance shown.
Case 5
>1 mm >1 mm
|| -
| .
| .
| NN l. .I pAEEEN

IEC 0294/14

Corldition: ) Path under consideration includes an uncemented joint with grooves equal to or more than 1 mm Wide
each side.

Rule: Clearance is the “line of sight” distance. Creepage path follows the contour of the grooves.

Case 6

Clearance smmmmumnm Creepage distance

Figure A.2 — Clearance gap for rib and uncemented joint with groove
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>1 mm <1 mm
LI}
L
L
L
R
IEC 0295/14
Corldition: Path under consideration includes an uncemented joint with a groove on one side less than 1
wide and the groove on the other side equal to or more than 1 mm wide.
Rulg: Clearance and creepage path are as shown.
Case 7
>0,25 mm
IS
S
v
N
o
>1 mm
IEC 0296/14
Cordition: Path under consideration includes a diverging-sided groove equal to or greater than 1,5 mm d
and greater than 0,25 mm~wide at the narrowest part and equal to or greater than 1 mm at
bottom.
Rule: Clearance is the "line'of sight" distance. Creepage path follows the contour of the groove.
Cagde 3 also applies to the internal corners if they are less than 80°.
Case 8
Clearance ssunmmnn Creepage distance
Figure A.3 — Clearance gap for uncemented joint and diverging-sided groove

mm

eep
the
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3R
S

b IEC 0297/44

Gap between head of screw and wall of recess too narrow to be taken into account.

Case 9

>1 mm

| H N

>1mm

b IEC 0298/14

Gap between head of screw and wall of recess wide enough to be taken into account.

Case 10

Clearance ssmmmmnm Creepage distance

Figure A.4 — Clearance gap between wall and screw
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Annex B
(normative)

Motors not isolated from the supply mains and having
basic insulation not designed for the rated voltage of the tool

B.1 Scope

B.1.1 This annex applies to motors having a working voltage not exceeding a peak valug of
42 4 V, not isolated from the supply mains, and having basic insulation not designed for the
ratpd voltage of the tool.

A

I|clauses of this standard apply to these motors, unless otherwise specified in/this annex.

B.9 Protection against access to live parts

B.9.2

Metal parts of the motor are considered to be bare live parts.

B.12 Heating

B.12.4 The temperature rise of the body of the motor is determined instead of the
temperature rise of the windings.

B.12.5 The temperature rise of the body of the motor, where it is in contact with insulatjng
matterial, shall not exceed the values shiown in Table 1 for the relevant insulating material.

B.18 Abnormal operation
B.18.1 The test of 18.3 is not made.
Togpls are also subjected to the test of B.18.201.

B.18.201 The. fool is operated at rated voltage with each of the following fault conditipns
(se€le Figure B#1):

— |shortscircuit of the terminals of the motor, including any capacitor incorporated in fthe
motoer circuit;

_ H it o f £ Ly b £ o
OPCTTCITeUart OT Ure—SuppPTy 1O ure111otoT,

— open circuit of any shunt resistor during operation of the motor.

Only one fault condition is simulated at a time, the tests being made consecutively.

B.21 Construction

B.21.201 For class | tools incorporating a motor supplied by a rectifier circuit, the d.c.
circuit shall be insulated from accessible parts of the tool by double insulation or
reinforced insulation.

Compliance is checked by the tests specified for double insulation and reinforced
insulation.
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B.28 Creepage distances, clearances and distances through insulation

B.28.1

The values specified in Table 12 do not apply to distances between live parts of the motor

and its other metal parts.

Key

Q

O 0O o >

Parallel circuit Series circuit
© A | e, * |
1 1
e N e
~\B | \B |
N ' Ny |
I | |
| |
Al . _|Q_ 3 Al
| I
D _1 | 1,
o—T— CpT | o—— Cp |
" —
IEC 0299/14 IEC 0300/14

original connection

short circuit

open circuit

short circuit of the terminals of the motor
short circuit of the terminals of the rectifier
open circuit of the supply to the motor

open circuit of the shunt resistor

Figure B.1 — Simulation of fault conditions
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Annex C
(normative)

Leakage current

C.1 General

For

is i

Th

undler one of the conditions of Clause C.2 or Clause C.3, both with the tool switeh S in

clo

Th
tes

Protective impedance is disconnected from live parts before carrying out the tests.

It i
sh{

Th
Fig
cof

NO

Th
1E(

If t
wit
suf
dis
vel

Th
va

h the
b leakage current, when required by other clauses, shall be measured by the following t

sed position.

b leakage current test is made with a.c. unless the tool is for d.c. only, in which case
t is not made.

s recommended that the tool be supplied through an.isolating transformer; otherwise
Il be insulated from earth.

b leakage current (weighted touch current) is._measured by means of the circuit
ure C.3 between any pole of the supply and{accessible metal parts and metal foi
tact with accessible surfaces of insulating material, connected together.

[E The weighted touch current is equivalent to,MJ (Measurement Indication Units).

b measurement circuit of Figure C.3Shall meet the accuracy specifications in Clause G.J
L 60990:1999.

he leakage current exceeds the specified limit due to capacitance effects, then metal
h an area not exceeding>20 cm x 10 cm shall be used. If its area is smaller than
face under test, it is-moved to make sure all parts of the surface are tested. The h
sipation of the toel\'shall, however, not be affected by the metal foil in areas such
tilation openings.

b leakage cuirrent to accessible metal parts and metal foil shall not exceed the follow
Les, unless otherwise specified in the relevant clause of this standard:

for class I tools 0,75 mA;

est
fhe

fhe

, it

of

in

of

foil
the
pat
as

ing

forclass Il tools 0,25 mA.

C.2 Measurement of a non-operating tool

The tool is not operated and the test is made at rated voltage unless otherwise specified in
the relevant clause of this standard, under the conditions defined in Clause C.1 and as

foll

ows:

For single-phase tools and for three-phase tools, which are, according to the instructions for
installation, suitable for single-phase supply:

S1 of Figure C.1 in the open position, for three-phase tools with the three sections connected
in parallel. The selector switch shown in Figure C.1 may be in any of the positions 1 and 2.
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For three-phase tools not suitable for single-phase supply:

a in Figure C.2 in the closed position, b and ¢ in open position.

C.3 Measurement of an operating tool

The tool is operated and the test is made at rated voltage unless otherwise specified in the
relevant clause of this standard, under the conditions defined in Clause C.1 and is measured
within 10 s when tested as follows:

For single-phase tools and for three-phase tools, which are, according to the instructions |for
installation, suitable for single-phase supply:

S1|of Figure C.1 in the closed position and with the selector switch shown inFigure C.1 in
eath of the positions 1 and 2, for three-phase tools with the three sections” connecteq in
panallel.

For three-phase tools not suitable for single-phase supply:

a, p and c in Figure C.2 in the closed position, repeated with each of the switches a, b, c open
in qurn, the other two switches being closed.
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2
3
6
® 4
5
|t |t
1¢/ Tz_ T ]7 2 M
O
31}
o O IEC. 0301/14
Key
M circuit of Figure C.3 for the leakage current meter
S power switch of the product under test
1 accessible part
2 inaccessible metal part
3 basic insulation
4 supplementary insulation
5 reinforced insulation
6 double insulation

Figure C.1 — Diagram for leakage current measurement for single-phase connection
and three-phase tools suitable for single-phase supply
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o,

® %
S
© o0

4

IEC 0302/14

Key

circuit of Figure C.3 for the leakage current meter
accessible part

inaccessible metal part

basic insulation

supplementary insulation

three-phase supply

o o h W N sz

double insulation

Figure C.2 — Diagram for leakage current measurement
for three-phase connection

Weighted touch current
(perception/reaction)
A
Rs —Cs b
Testterminals R 500

°

I .l
B Rs Uy Ci— UzT
1

IEC 0303/14

Rs 1500 O R, 10 000 ©Q
R 500 Q c, 0,022 pF
Cs 0,22 uF

Figure C.3 — Circuit of the leakage current meter
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Annex D
(normative)

Electric strength

D.1 General

Prg

Th

Th

Fo
caf
ba

Bagpic insulation and supplementary insulation may be tested:separately or in combinati
en tested in combination the test voltage shall be as specified for reinforced insulation.

WH

either the basic or supplementary insulation is overstresSed during the combination tg

ea
coI

Fo
apf

Fo
oth

For

cof
Sh4
of

enable the test to be conducted.

D.:

Th
a fi
ins

b tests are made on the tools not connected to the supply.

p electric strength is checked by the tests of Clause D.2.

 class Il construction incorporating both reinforced insulation and double insulati
e is taken that the voltage applied to the reinforced insulation does not overstress
5ic insulation, or the supplementary insulation.

th insulation is tested separately. Insulation of components that cannot be tested|
nbination shall be tested separately.

[ tools with heating elements incorporated, the test voltages specified in IEC 60335-1:2(
ply to the heating elements only and not to other parts of the tool.

 motors in accordance with Annex B, the'insulation between live parts of the motor and
er metal parts is not subjected to this-test.

tools in accordance with Annex L, the test only applies when the tool is in
figuration where it is directly~connected to the mains or to a non-isolated source. C
Il be taken that the premature failure of electronic devices does not prevent the applicat
he test voltage across insulation. If this is the case, electronic devices may be bypasseqg

P Electric_strength test

b insulation is subjected for 1 min to a voltage of substantially sinusoidal waveform, hav
requency of 50 Hz or 60 Hz. The values of the test voltage in accordance with the type
L//ation are shown in Table D.1.

Ac

bn,
fhe

on.
If
ST,

10

the
are
jon

to

ing
of

cessible parts of insulated material are covered with metal foil.

Table D.1 — Test voltages

Test voltage

Insulation v
Basic insulation 1250
Supplementary insulation 2 500

Reinforced insulation 3750
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To distinguish between capacitor reactance current and unacceptable performance, a d.c.
potential of 1,414 times the values specified for a.c. may be substituted.

Initially, not more than half the prescribed voltage is applied, then the voltage is gradually
raised over a period of up to 5 s to the full value.

No flashover or breakdown shall occur during the test.

The high-voltage source shall be capable of maintaining the specified voltage up to a current
of at least 25 mA. The tripping current to detect a breakdown shall not be higher than 20 mA.

Care is taken that the r.m.s. value of the test voltage applied is measured within +3 %,

Care is taken that the metal foil is so placed that no flashover occurs at its edges.or the edges
of the insulation.

WHen testing insulating coatings, the metal foil may be pressed against the insulation|by
mejans of a sandbag of such a size that the pressure is about 5 kPa (0,5 N/cm?). The test may
be|limited to places where the insulation is likely to be weak, foryexample where there fare
sharp metal edges under the insulation.
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Annex E
(informative)

Methods of applying ISO 13849-1 to power tools

NOTE In Europe (EN 62841-1), Annex E is not applicable.

E.1 General

ISP 13849-1 provides a simplified method for establishing the associated reliability of aisafety
critical control function in consideration of the risk of injury associated with its faildre. The
control function is assigned a Performance Level (PL) which then may be fulfilled with a
control system that satisfies both structural requirements and minimum calCulated failpre
rates expressed in MTTF, (Mean Time To Dangerous Failure).

E. Risk assessment

The method of risk assessment used in ISO 13849-1 follows the-Same general approach ag in
IS® 12100, where primary consideration is given to the severity’ of the harm caused by [he
hazards and the frequency of encountering these hazards*~The risk associated with that
hazard is then subsequently reduced by consideration of thé probability, P, for avoiding the
hazard. In ISO 12100, this analysis is carried out using the original, unmitigated hazard
followed by all the risk mitigation techniques used to<determine the resulting residual risk of
thel tool with respect to the hazard (and phase of use)under consideration.

WHhen assessing a safety critical function (SCF), this process is not so clear: In this cafe,
theg safety critical function may be only one of many elements in the tool design intended to
reduce the risk associated with a hazard.“The goal then is to establish the change in residual
risk associated 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 uged
in this manner and additional considerations must be taken into account to yield meaningful
regults. Part of the issue is due“to the fact that a binary tree is used to generate one of a
disgrete number of PLs and-this sometimes fails to recognize small differences in risk. While
thig makes this method easy to use, it introduces some problems in analysis.

E.3 Residual risk analysis

In fecognitiom &f the hazards associated with power tools in general, IEC 62841 employ$ a
number of risk mitigation techniques, built into the requirements of the standard, to reduce the
risk to anvacceptable level. These techniques are often intended to work together, ag a
sygtem, to achieve the required risk reduction. An electronic control providing an SCF is offen
only~one part of this system and its failure, therefore, does not leave the tool without other
risk mitigation elements. To assess the effect of the 10ss of an electronic control function Iwo
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.

analysis. The method used in ISO 13849-1, however, gives priority to the severity |of fhe
hazard (S, F, P) such that, for high severity cases, it would not be possible to<assign a
seVerity less than PL = c, because the frequency (F) is analysed second. TC116{\concluded
that in cases such as these the order of analysis should be reversed (F, S, R) allowing he
frequency of exposure to have a higher influence over the outcome.

In Lcases such as these, the unlikelihood associated with the event should dominate ’[he

Pefformance levels have been assigned in this standard reflecting commen cases TC116 has
considered. There is a recognition that there may be SCF’s in the future not yet contemplated
by [this standard, and ISO 13849-1 along with this Annex may be used for guidance in setting
theg appropriate performance level.

E.4 Performance Levels

IS® 13849-1 provides methods for achieving the variogus performance levels. These solutipns
erally require certain structures such as dual«hannel, single channel and single chanpel
diagnostics. Single and dual channel refet\to the functional redundancy of the contfol.
Since the organization of 18.8 and 18.6 in the.standard has dual channel designs evaluated
before performance levels of other structures are even considered, most of the interesf in
13849-1 is focused on single channgl designs. While ISO 13849-1 permits diagnostic
mojnitoring of lower reliability single channel systems as an alternative to unmonitored hjgh
fability single channel, there is thesconcern that these diagnostics are unlikely to be noti¢ed
by [a power tool operator under use conditions. As a result, the standard generally prohibits
thelse solutions as an alternative to higher reliability designs.

As|a result, the single channhel designs afforded by this method require increasingly higher
MT[TF 4 as the PL increases due to increasing risk.

It may be possible that a case could exist where a diagnostic reflecting the unavailability df a
SCF is presenthand recognizable well in advance of the operator being exposed to fhe
incfeased risk. Mt could be appropriate in this case to consider a structure that provides a
diagnostic @s a means of achieving the required performance level.
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Annex F
(informative)

Rules for routine tests

F.1 General

In

by
tes]

Th
arr

can be shown that tools which withstand the tests carried out.by)the manufacturer providg

lea

F.2 Correct operation test

Th

thg functional devices, such as switches and manually-operated controls, and by verifying

dir

F.3 Electric strength test

Th

A Joltage of substantially sime-wave form, having a frequency of 50 Hz or 60 Hz and minim
the value shown in Table F.1, is immediately applied, for 3 s, or for 1s with the volta
incfeased by 20 %, between live parts and:

a)

b)
Th

either:completely assembled, or in the production line.

acceptable variations in material or manufacture. These production tests do not impair
prgperties and the reliability of the tool, and should be made by the manufacturer,on—eg
toql.

jeneral, more tests, such as repetition of type tests and sampling tests, have to be ma
the manufacturer to ensure that every tool conforms with the samples_that withstood
fts of this specification, according to the experience gained by the manufacturer.

e manufacturer may use a test procedure which is bettersuited to his product
hngements and may make the tests at an appropriate stage_during production provide

st the same degree of safety as tools which withstand the tests specified in this annex.

p safe operation shall be checked, for examplé, by electrical measurements, by verify

pction of rotation of motors.

b insulation of the tools shall be“checked by the following test.

accessible metal parts which may become live in the event of an insulation fault or a
result of ineorrect assembly;

inaccessible metal parts.

b tests of item a) are made on the assembled tool; the test of item b) is made on the {q

de
the

on
d it
at

ng
the

ol,

The tests of item a) are made on all tools, the tests of item b) being only made on class Il
tools.

The high-voltage source shall be capable of maintaining the specified voltage up to a current
of at least 10 mA.

The overcurrent relay shall trip when the output current exceeds 5 mA.

Care shall be taken that the r.m.s. value of the test voltage applied is measured within +3 %
and that the voltage measuring device or other indicator responds to the output voltage of the
high-voltage source.
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Attention is drawn to the fact that the test described cannot always be used if the tool
incorporates d.c. components; in such cases, tests with d.c. may be necessary.

No flashover or breakdown current exceeding 5 mA shall occur during the tests.

Table F.1 — Test voltages for the electric strength test

Application of test voltage Minimum test voltage
\
Class |l tools Class | tools
Over basic insulation 1000 1000
Over double insulation or reinforced insulation 2 500 -

F.4 Earthing continuity test

For class | tools, a current of at least 10 A, derived from an a.c. squrce having a no-lgad
vol(ﬁage not exceeding 12V, is passed between the earthing terminak or the earthing contact
and, in turn, each of the accessible metal parts which need to be €arthed for safety reasong.

The voltage drop between the earthing contact of the plug-or the external end of an edrth
continuity conductor or of the appliance inlet and the acecessible metal part is measured, and
thel resistance calculated from the current and this voltage drop.

In po case shall the resistance exceed 0,3 Q. This/value is applicable to supply cord lengths
up|to 5 m. In case of supply cords having a length exceeding 5 m it is increased by 0,12 Q
forlany further length of 5 m.

Cale shall be taken that the contact resistance between the tip of the measuring probe and
thegl metal parts under test does not influence the test results.
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Annex G

Void
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Annex H
(normative)

Determination of a low-power circuit

The determination if a circuit qualifies as a low-power circuit is as follows:

The tool is operated at rated voltage. A variable resistor, adjusted to its maximum resistance,
is ¢gonnected between the point to be investigated and the opposite pole of the supply sou%ne.

The resistance is then decreased until the power consumed by the resistor reacheg a
maximum. Any point closest to the supply at which the maximum power delivered ,to this
registor does not exceed 15 W at the end of 5 s is called a low power point. The |part of [he

cir¢uit farther from the supply source than a low power point is considered to be, a low-poyer
cirg¢uit.

The measurements are made from only one pole of the supply source, preferably the one that
gives the fewest low power points.

Cirgpuit analysis may be used in lieu of testing to determine the-highest power dissipation of
cirguits.

An|example of a low-power circuit is shown in Figure H.1.

®

“ (®)
Supply
source Zs Zs

IEC 0304/14

When detefmining the low power points, it is recommended to start with the points close to the supply source.

A akhd-B—are—points—closestto-the—supph—sourco—where—the—marxdmHR—power delivered—to—externalload—doesinot
aRe—e— POt t t—t t A o2 cap tH WO+ tHe—HRE R poWe—aer-erea—+ Ha—oae—&

exceed 15 W. These are low-power points.

D is a point farthest from the supply source where the maximum power delivered to external load exceeds 15 W.

Points A and B are separately short-circuited to C.

Figure H.1 — Example of an electronic circuit with low-power points
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Annex |
(informative)

Measurement of noise and vibration emissions

NOTE In Europe (EN 62841-1), Annex | is normative.

NOTE In Europe (EN IEC 62841-3-11), Annex | is normative.

1.1

Th
req

1.2

NO
Noi

Noi
med
med

typé
The

1.2

No
Ly

Th
hag

Th
the
pef
paf
IEC

NO
for

Scope

e requirements of this annex apply, if the declaration of noise or vibration emissions
uired by national laws or if the manufacturer wishes to declare such emissions.

Noise test code (grade 2)

[E In Europe (EN 62841-1), the following additional requirements apply:
Ee reduction

be reduction at tools is an integral part of the design process and shall/be achieved by particularly appl
sures at source to control noise, see for example EN ISO 11688-1.“The success of the applied noise redud|
sures is assessed on the basis of the actual noise emission valués in relation to other machines of the sa
with comparable non acoustical technical data.

major sound sources of tools are: motor, fan, gear.
1 General

se emission values like the emission sound pressure level L,, and the sound power le
L, shall be measured according to thetest procedure described in 1.2.2 to 1.2.6.

P noise emission may be deteérmined by using the measurements from a machine wh
design and technical specifications replicating the machine concerned.

b overall noise can be divided into the pure machine noise and the noise generated fr|

processed workpiece. Both are influenced by the method of operation; however
cussive tools the noise emission of the workpiece can be dominant. The load conditions
ticular tools afe)therefore specified in the relevant part of IEC 62841-2, IEC 62841-3
[ 62841-4.

he npise produced under all possible operational conditions of practical use.

ing
tion
me

vel

ich

om
for
for

or

[E Noise.emission values obtained under these measurement conditions will not necessarily be representaive

1.2

2 Sound power level determination

1.2.2.1 General

The sound power level shall be measured according to ISO 3744, where the acoustic
environment, instrumentation, quantities to be measured, quantities to be determined, and the

me

asurement procedure are specified.

The sound power level shall be given as A-weighted sound power level in dB reference 1 pW.
The A-weighted sound pressure levels, from which the sound power is to be determined, shall
be measured directly, and not calculated from frequency band data. Measurements shall be

ma

de in an essentially free field over a reflecting plane.
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1.2.2.2 Hand-held power tools

For all hand-held tools, the sound power level shall be determined by using a hemispherical /
cylindrical measurement surface according to Figure 1.2.

The hemispherical / cylindrical measurement surface is described by a hemisphere standing
on a cylindrical pedestal (see Figure 1.2). Five microphone positions shall be located 1 m from
the geometric centre of the power tool. Four positions shall be spaced at regular intervals on
a plane defined as passing through the geometric centre of the power tool and parallel to the
reflecting plane; the fifth position shall be located at a distance of 1 m above the geometric

centre-ef-thepowertook
The A-weighted sound power level, Ly, , shall be calculated, in accordance with of {SO 37144
as ffollows:
- S )
Lya :LpA1m+1OIg(—), in dB (1.1)
, S,
with L 4, determined from
_ 1 0.1L}a;
Loa 1m = 101g g210 “Kip —Kon
i=1

where

L is the A-weighted time-averaged 1 meter surface sound pressure level

PAIm  according to 1ISO 3744;
A is the A-weighted sound pressure level measured at the it" microphonge
position, in dB;

Kia is the background noise correction, A-weighted,

Koa is the environmental correction, A-weighted;

S is the area of the measurement surface of Figure 1.2, in m?;

So =1 m2.
For the hemispherical / cylindrical measurement surface shown in Figure 1.2, the area S of the

me|

lasurement/surface is calculated as follows:

S=2n(R?+Rd), in m2.

Where d = 1 m is the height of the distance of the geometrical centre of the power tool above
the reflecting plane and R =1 m is the radius of the hemisphere and of the cylinder which
comprise the measurement surface.

Therefore,

SO,

S=4mm?,

from equation (1.1)

Lya =Lopym+11, in dB.
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1.2.2.3 Transportable power tools

For all transportable tools, the sound power level shall be determined by using a cubic
measurement surface according to Figure 1.3.

Five microphone positions shall be located in the centre of each lateral surface and the top
surface of the measurement cubic surface which envelops the source.

The A-weighted sound power level, L, , shall be calculated, in accordance with 1SO 3744 as
follows:

P— S
Lywa =Lop1m +10lg(—), in dB (1.2)
: S,
with Lpa 1m determined from
Lop1m =10lg 125“100'1%/” —Kyipn —Kon
. 53
where
L is the A-weighted time-averaged (I"\'meter surface sound pressure level
PA,Im according to 1ISO 3744;
A is the A-weighted sound pressure level measured at the it microphone
position, in dB;
Kia is the background noise correction, A-weighted;
Koa is the environmental correction, A-weighted:;
S is the area of the méasurement surface of Figure 1.3, in m2;
So =1m2

For the measurement surface shown in Figure 1.3, the area S is calculated as follows:
S =5 x(2m x 2m)= 20 m2.
Therefore, from. equation (1.2)

.2 2 4—Lawn-and-garden-machinery

The sound power level of lawn and garden machinery shall be determined as specified in
the relevant part of IEC 62841-4.

1.2.3 Emission sound pressure level determination
1.2.3.1 Hand-held tools
The A-weighted emission sound pressure level at the work station, LpA, shall be determined in

accordance with ISO 11203 as follows:

LpA :LWA _Q, |n dB
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where Q = 11, in dB.

NOTE 1 This value of Q has been determined, during experimental investigations, to be applicable to hand-held
power tools. The resulting A-weighted emission sound pressure level at the workstation is equivalent to the value
of the surface sound pressure level at a distance of 1 m from the power tool. This distance has been chosen to
give satisfactory reproducibility of results, and to permit comparison of the acoustic performance of different hand-
held power tools which do not, in general, have uniquely defined work stations. Under free field conditions, where
it may be required to estimate the emission sound pressure level, L at a distance r, in m from the geometric

A,r1
centre of the power tool, this can be done by applying the formula: '

1

Loart = Lpa + 20 Ig(%), in dB

NOTE 2 At any given position in relation to a particular machine, and for given mounting and operating conditipns,
the |lemission sound pressure levels determined by the method of this standard will in general be lower than|the
dirgctly measured sound pressure levels for the same machine in the typical workroom where it is used."This is due
to the influence of sound reflecting surfaces in the workroom compared to the free field conditions: of the [test
spegified here. A method of calculating the sound pressure levels in the vicinity of a machine opetating alone |n a
workroom is given in ISO/TR 11690-3. Commonly observed differences are 1 dB to 5 dB, but in"extreme cases|the
diffgrence might be even greater.

If required, the C-weighted peak emission sound pressure level L -, .,¢shall be measureq at
ea¢h of the five measurement positions specified in 1.2.2. The C-weighted peak emissjon
soynd pressure level at the work station is the highest C-weightedpeak sound pressure legvel
mejasured at any of the five microphone positions; no corrections.@re’ permitted.

1.2)3.2 Transportable tools

The A-weighted emission sound pressure level at the work station, L, shall be determirjed
acgording to 1ISO 11201, grade 2. It shall be determinéd under the same operating conditigpns
as [for the determination of the sound power level.

For tools measured under load and run by*an operator, the microphone shall be located
(0,2 £ 0,02) m to the side of the centre plan€ of the operator's head, on a line with the eys,
with its axis parallel to the operator’s line of view, and on the side where the higher valuq of
thg A-weighted sound pressure level issobserved.

For tools measured under no-load and without the operator being present, the microphgne
shall be located at a reference- point on the ground plane on which the operator normally
stands. If not specified in.\the relevant part of IEC 62841-3, this reference point shall|be
located 1 m from the centre of the tool on the side where the operator normally stands. The
mi¢rophone shall be located directly above the reference point at a height in the range| of
(1,p5 £ 0,075) m.

If required, thesC-weighted peak emission sound pressure level L,c,q,, shall be measured at
thel same opefator’s position as the A-weighted sound pressure leve LpA

1.2)3.3 Lawn and garden machinery

The—emisston—sound—pressure—tevetroftawn—and—gardenmachinery—stattbe—determined- as
specified in the relevant part of IEC 62841-4.

1.2.4 Installation and mounting conditions of the power tools during noise tests

The installation and mounting conditions shall be the same for the determination of both
sound power level and emission sound pressure level at the work station.

The power tool under test shall be new and equipped with accessories which affect the
acoustic properties, as recommended by the manufacturer. Prior to commencing testing, the
power tool (including any required ancillary equipment) shall be set up in a stable condition in
accordance with the manufacturer’s instructions for safe use.
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A hand-held tool is held by the operator or suspended in such a way as to correspond to
normal use, as specified in the relevant part of IEC 62841-2. If the hand-held tool is used
horizontally, it shall be positioned so that its axis is at 45° between the microphone positions
1and 4 and 2 and 3 (see Figure |.2); its geometrical centre shall be 1 m above the ground
(reflecting plane). If these requirements are impracticable or the tool is not used horizontally,
the adopted positions shall be recorded and described in the test report.

Saws supplied with a working stand are placed on this working stand standing on a reflecting
plane. Other saws are placed on a test bench as shown in Figure |.1 standing on a reflecting
plane. The saw shall be so positioned that its centre of gravity is located below the top
miL IUP;IUIIU pUb;t;Ull 5 T;IU °odW b;ld“ IUU oU L)IiUIItUuI tildt Itb fIUIIt UUIQU ib pdld“b‘i tU Ul Uf he
hotlizontal side edges of the measurement cube of Figure 1.3.

Lawn and garden machinery shall be used and positioned as specified in the relevant parf of
IEC 62841-4.

The operator shall not be positioned directly between any microphone position and the power
tod.

1.2]5 Operating conditions

The operating conditions shall be identical for the determination of both sound power leyvel
and emission sound pressure level at the work station.

Mejasurements shall be carried out on a new tool.

Tools are tested under the two operating conditions “no-load” or “load” as appropriate for the
type of tool and specified in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4.
Before starting the test, the tool shall be operated under these conditions for a period of at
least 1 min.

A mheasurement under “load” is to beccarried out during processing of a workpiece or unger
exfernal mechanical load equivalentto normal operation.

WHere tests are required to:Be carried out on a bench it shall be in accordance with the test
bepch shown in Figure I.1(

Care shall be taken/that the location of the workpiece on its support does not adversely affect
the result of the test”If necessary, or when specified in the part of IEC 62841-2, IEC 6284{-3
or [EC 62841-4)\the workpiece shall be supported on a resilient material (20 £ 1) mm thick
compressed4o-(10 + 1) mm under the weight of the workpiece.

Thiee consecutive tests for no-load or five for load shall be carried out and the result of the
test.Lyya shall be the arithmetic mean, rounded to the nearest decibel, of the three or 1]ive
tesks-

During measurements, the power tool shall operate under stable conditions. Once the noise
emission is steady, the measurement time interval shall be at least 15 s, unless the operating
conditions specified in the relevant part of IEC 62841-2, IEC 62841-3 or IEC 62841-4 require
another time interval. If measurements are to be made in octave or one-third octave frequency
bands, the minimum period of observation shall be 30 s for the frequency bands centred on or
below 160 Hz, and 15 s for the frequency bands centred on or above 200 Hz.

Combined mitre and bench saws are tested in bench saw mode under load and under the
conditions shown in Table 1.101.
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Table 1.101 — Noise test conditions for combined mitre and bench saws

Material Cutting a horizontal piece of chipboard 800 mm x 400 mm x 19 mm
Feed force Force necessary to achieve a feed speed of (3 £ 1) m/min
Width of cut-off Approximately 10 mm wide strips (set by rip fence) across the 400 mm width of the
chipboard
Depth of cut Saw blade adjusted to cut 22 mm
Test cycle Five cuts quickly following each other, measurement starting 100 mm behind front edge up
to end of the workpiece. The measurement is averaged over the five cuts.
S4w blade New saw blade, tungsten carbide tipped for crosscutiing and having the maximum
specified blade diameter D, to be used for the entire series of tests
1.2]6 Measurement uncertainties
The total measurement uncertainty of the noise emission values determined according to this
standard is depending on the standard deviation org given by the applied noise emissjon
mejasurement method and the uncertainty associated with the instability-of the operating 4nd
molunting conditions o,,,c. The resulting total uncertainty is then calculated from

Th
in

po
NO

NO
with

Itd

is gppropriate to apply the coverage factor for a one-sided normal distribution. In that case, the coverage fa

k =
exp

NO
e.g|
unp)
des

emigsion values is givenlin ISO 4871:1996.

1.2

Th
An
are

_ |2 2
Otot =Y ORO +Gomc

e upper bound value of orq is about 1,5 dB for the-grdde 2 measurement methods appl
his noise test code in order to determine the eniission sound pressure level or the sol
ver level.

[E1 O

tot is referred to as Or in 1ISO 4871:1996.

[E 2 In ISO 4871:1996, the expanded measurement uncertainty U, in decibels, is calculated from U = k
k being the coverage factor.

epends on the degree of confidence that-is desired. For the purpose of comparing the result with a limit valu

1,6 corresponds to a 95 % confidence’level. Further information is given in ISO 4871:1996. Please note that
pnded measurement uncertainty (Uis referred to as K in ISO 4871:1996.

[E 3 For machines with a rather constant noise emission, a value of 0,5 dB for o, . can apply. In other ca

a large influence of the +material flow into and out of the machine or material flow that varies in
redictable manner, it.js-possible that a value of 2 dB is more appropriate. Methods to determine o .
Cribed in the basic.measurement standards. Further guidance for determining the uncertainty K of both n

7 Information to be recorded

p information to be recorded covers all of the technical requirements of this noise test co
deviations from this noise test code or from the basic standards upon which it is basg

ied
nd

tot’

e, it
ctor
the

es,

an
are
ise

de.
ed

to'be recorded together with the technical justification for such deviations.

l.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
information shall be included:

reference to this noise test code and to the basic standards used;
description of the power tool;
description of the mounting and operating conditions;

the noise emission values obtained.
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It shall be confirmed that all requirements of the noise test code have been fulfilled, or, if this
is not the case, any unfulfilled requirements shall be identified. Deviations from the
requirements shall be stated and technical justification for the deviations shall be given.

1.2.9 Declaration and verification of noise emission values

The declaration of the noise emission values shall be a dual number according to
ISO 4871:1996. It shall declare the noise emission value L (L,p and Lyys) and the respective
uncertainty K (K, and Kyya). If required, the C-weighted emission peak sound pressure level

Locpeak Shall be given.

For a standard deviation of reproducibility of the method ory of 1,5 dB and for a itypical
stapdard deviation of production, the values for the uncertainties, K,5 and Ky, respegtively,
arg expected to be 3 dB.

The noise declaration shall state that the noise emission values have. been obtained
acgording to this noise test code. If this statement is not true, the noise declaration shall
indjcate clearly what the deviations from this standard, and from the basic.standards, are.

NOTE If the measured value is the average based on a sample of three power/tools that has been properly
sanjpled, then K normally is 3 dB. Further guidance on sampling and uncertainty)tefms is given in ISO 7574-4 and
1SO1 4871:1996.

Additional noise emission quantities may also be given in thie’declaration.

If yndertaken, the verification shall be performed for,a batch of power tools, in accordance
with 6.3 of ISO 4871:1996. The verification shall be _conducted by using the same mountipg,
insfallation and operating conditions as those_uUsed for the initial determination of ndfise
emfission values.

1.3 Vibration

IEC 62841-1:2014, Clause 1.3 is not-applicable.
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Dimensions in millimetres
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Figure 1.2 — Positions of a hand-held power tool and microphones for the
hemispherical / cylindrical measurement surface
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Figure 1.3 — Microphone positions on a cubic.méasurement surface
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X IEC 0308/14

a) Hand-grip position — Hand grips around a cylindrical handle

IEC 0309/14

b) Flat palm position — Hand presses down onto a spherical hand grip

Figure 1.4 — Directions of vibration measurement
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Annex J

Void
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Annex K
(normative)

Battery tools and battery packs

All clauses of the main body of this document apply unless otherwise specified in this annex.
If a clause/subclause is stated in this annex, its requirements replace the requirements of the
main body of this document unless otherwise specified. Subclauses, notes, tables and figures

L Lalads L4 ) - ) - L L i o N (] 'a L L 'n s £
Wh CIT a1 auurltiolial tO triousc 11T IS 1Tidiri UUUy Ul IS UUCUITICTTIU al'c© TTUITiocicu DLaILIIIy mom
K.1 Scope

This annex applies to rechargeable battery-powered motor-operated or maghetically driven

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

andg the battery packs for such tools or machinery. The” above listed categories gre
heneinafter referred to as “tools” or “machines”.

The maximum rated voltage for tools and battery packs is 75V d.c.

Baftery tools covered by this annex are not considered to be class | tools, class Il tools| or
class lll tools and therefore are not required to have basic, supplementary insulation| or
reipforced insulation. Electric shock hazard is considered to exist only between parts| of
opposite polarity.

Battery packs for tools covered under this annex intended to be charged by a non-isolated
charger shall be evaluated by this annex and standard. When evaluating a battery pack (for
prdtection against electric shock, creepage distances, clearances and distances throygh
insplation, the battery pack shall be fitted to the intended charger.

Since battery packsfer power tools are submitted to different use patterns (such as rough
usg, high charging-and discharging currents) their safety can be evaluated only by this annex
antf not by using“ether standards for battery packs, such as IEC 62133, unless otherwlfise
indjcated in thistannex. All relevant requirements of IEC 62133 are addressed in this annex

WHen evaluating the risk of fire associated with detachable battery packs, consideration has
be¢n given to the fact that these battery packs are unattended energy sources and have
bein evaluated as such in this standard. Requirements in other standards regarding the fisk
of fire due to the charging of these detachable battery packs are therefore considered to be
fulfilled.

This annex also addresses requirements covering the use of lithium-ion cells employed in
battery systems in tools. The following is considered within the context of these
requirements:

— These requirements address the risk of fire or explosion of these batteries and not any
possible hazards associated with toxicity nor potential hazards associated with
transportation or disposal.

NOTE 1 IEC 62281 covers the safety aspects of lithium-ion batteries during transport.

— Battery systems covered by these requirements are not intended to be serviced by the
end user.
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— These requirements are intended to provide comprehensive evaluation of a battery only if
used in products covered by this standard.

— These requirements address the safety of lithium-ion battery systems during storage and
use including discharge and charge. These requirements are only considered to be
supplementary requirements in regards to battery charger fire and electric shock.

— These requirements refer to and require parameters supplied in reference to the cells that
establish conditions for safe use of those cells. Those parameters form the basis of
acceptance criteria for a number of tests contained herein. This standard does not

independently evaluate the safety of cells. These parameters, taken as a set, constitute

the * ifi rating Region” for Il. There m veral sets of ified
operating region(s).

This annex is not intended to apply to tools using general purpose batteries installed by the
usgr and this annex alone will not be sufficient to ensure all hazards are considered: for thg¢se
prdducts.

This annex does not apply to the safety of battery chargers themselves. Hewever, this anfpex
coyers the safe functioning of lithium-ion battery systems.

NOTE 2 |EC 60335-2-29 covers a variety of chargers.

All{clauses of this standard apply unless otherwise specified in this annex. If a clausq is
stated in the annex, the requirements replace the requirements of the main body of the
standard unless otherwise specified.

K.3 Terms and definitions
This clause is applicable except as follows:
For the purpose of this annex, the following additional definitions apply.

K.3.201

battery system
combination of a lithium-ion-battery, the charging system, the tool and the interfages
befween them as existing during operation of the tool or during charging

K.3.202
cell
bagic 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.3.208

chf]rger
part or all of the charging system contained In a separate enclosure. As a minimum, the

charger includes some of the power conversion circuitry. Not all charging systems include a
separate charger as in the case where a tool may be charged utilizing a mains supply cord
or may incorporate a plug for attachment to a mains receptacle

K.3.204

charging system

combination of circuitry intended to charge, balance and/or maintain the state of charge of the
battery

K.3.205

Cg rate

current, in amperes, that a cell or battery can be discharged at for 5 h to the voltage cut-off
point specified by the cell manufacturer
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K.3.206

detachable battery pack

battery which is contained in a separate enclosure from the battery tool and is intended to
removed from the tool for charging purposes

K.3.207

fire
emission of flames from a battery

K.3.208

be

fully charged (battery/cell)
cell or battery charged to the maximum state of charge permitted by the battery charg
system intended for use with the tool

K.3.209

fully discharged (battery/cell)

battery or cell that has been discharged at Cz rate until one of the following conditig
ocgurs: discharge terminates due to protective circuitry or the battery (or-cell) reaches a t¢
voltage with an average voltage per cell equal to the end-of-discharge voltage for the
chemistry being used unless a different end-of-discharge voltage is specified by
majnufacturer

Note 1 to entry: The end-of-discharge voltages for common cell chemistfies are provided in K.5.210.

K.3.210
general purpose (batteries/cells)

ng

ns

tal
cell
the

batteries and cells available from a variety of manufacturers, through a variety of outlets

int¢nded for a variety of different manufacturerssproducts

Note 1 to entry: 12 V automotive batteries and AA, C’and D alkaline cells are examples of general purpose.

K.3.211
hazardous voltage

voltage between parts having an average value exceeding 60 V d.c. or exceeding 42,4 V pe¢ak

when the peak-to-peak ripple exceeds 10 % of the average value

K.3.212

intpgral battery

battery which is contained within the battery tool and is not removed from the battery tool
charging purposes

Note 1 to entry;~A-battery that is to be removed from the battery tool for disposal or recycling purposes onl
conpidered to.belan integral battery.

K.3.213

for

y is

maximum charging current

highest current that a lithium-ion cell is permitted to pass during charging for a specified

range of temperatures as specified by the cell manufacturer and evaluated in accordance with

IEC 62133

K.3.214
separable battery pack

battery which is contained in a separate enclosure from the battery tool and is connected to

the battery tool by a cord

K.3.215
specified operating region
range of permissible operation of lithium-ion cells, expressed by cell parameter limits
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K.3.215.1

specified operating region for charging

conditions for voltage and current during charging in which the lithium-ion cell is permitted to
operate as specified by the cell manufacturer and evaluated in accordance with IEC 62133

K.3.216

upper limit charging voltage

highest voltage that a lithium-ion cell is permitted to attain during normal charging for a
specified range of temperatures as specified by the cell manufacturer and evaluated in
accordance with IEC 62133

K.3.217
venting
condition that occurs, when a cell releases excessive internal pressure intended byxdesign to
preclude explosion

K.5 General conditions for the tests
K.%3.2 Addition:

The cumulative stress resulting from successive tests on the battery is to be avoided.
Ad(itional samples may be used as necessary.

K.§8.7 Unless otherwise specified, tests to be done at‘rated voltage are done with a fylly
charged battery.

K.8.10 This subclause is not applicable.
K.3.11 This subclause is not applicable.
K.8.15 This subclause is not applicable.
K.8.16 This subclause is not\applicable.

K.8.201 When measuring”voltage, the peak value of any superimposed ripple exceedjng
10|% of the average ‘value shall be included. Transient voltages are ignored, such a$ a
temporary increase of voltage, for example after the battery pack is removed from fhe
charger.

K.8.202 Measurements of cell voltages during the tests of lithium-ion systems shall be made
using a_‘single pole resistive-capacitive low pass filter with a cut-off frequency | of
5 HHz & 500 Hz. If charging voltage limits have been exceeded, the peak value of the voltage
melaSdred after this network shall be used. The measurement shall have measurempnt
tolerarcewittim =1 %:

K.5.203 Some of the tests may result in fire or explosion. It is therefore important that
personnel be protected from the flying fragments, explosive force, sudden release of heat,
chemical burns, intense light and noise that may result from such explosions. The test area
is to be well ventilated to protect personnel from possible harmful fumes or gases.

K.5.204 Unless otherwise specified, all batteries shall be fully conditioned as follows:
batteries shall be fully discharged and then charged in accordance with the manufacturer’s
instructions. The sequence shall be repeated one more time with an interval of at least two
hours after each discharge.
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K.5.205 The location of thermocouples for lithium-ion cell temperature measurements shall
be on the outer surface, half way along the longest dimension, of the cell that results in the
highest temperature.

K.5.206 Currents measured during battery charging shall be average currents with an
averaging period of 1 sto 5 s.

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

res

t for at least 2 h but no more than 6 h at an ambient temperature of (20 +5) °C.

K.5.208 When a battery comprising of a single cell is employed, instructions=in- 1§
standard referring to special preparations of a cell in a series configuration shall be ignored.

K.8.209 For battery designs where there is a series arrangement of parallel clusters
cells, the cluster shall be treated as a single cell for those tests that require altering
amount of charge on a single cell prior to conducting the test.

K.5

K.

Th

K.8 Marking and instructions

K.8.1 This subclause is not applicable.

K.§
ma

T Classification

.210 The end-of-discharge voltages for common cell chemistries)are:

0,9 V/cell for nickel cadmium or nickel metal-hydride batteriésy
1,75 V/cell for lead-acid batteries;
2,5 V/cell for lithium-ion batteries, unless the manufacturer specifies a different voltage

s clause is not applicable.

.3 Battery tools and detachable battery packs or separable battery packs shall
rked with additional infarmation as follows:

the business name&:-and address of the manufacturer and, where applicable, his authoris
representative~Any address shall be sufficient to ensure contact. Country or state,
and postal cede’(if any) are deemed sufficient for this purpose;

designation-of series or type,
allowing_the technical identification of the product. This may be achieved by a combinat
of letters and/or numbers and may be combined with the designation of tool.

his

of
fhe

be

ed
City

on

NOTE 1 The term “designation of series or type” is also known as model number.

Battery tools shall also be marked with additional information as follows:

the year of manufacture and a date code identifying at least the month of manufacture;
designation of the tool,

designation of the tool may be achieved by a code that is any combination of letters,

numbers or symbols providing that this code is explained by giving the explicit designat

” oo«

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

NOTE 2 An example of such code is “A123-B”.

ion

for tools manufactured such that its parts are shipped separately for assembly by the end

user each part shall be marked with a distinct identification on the part or the package.


https://iecnorm.com/api/?name=6be045beba59cdfb0bf1fe3ff31faaa8

Se
foll

-172 - IEC 62841-3-11:2024 EXV © |IEC 2024

parable and detachable battery packs shall also be marked with additional information as
ows:

the capacity assigned by the manufacturer in Ah or mAh, based on the rated capacity of
the cells determined in accordance with IEC 61056-1, IEC 61960, IEC 61951-1 and
IEC 61951-2, as applicable;

for alkaline or other non-acid electrolyte batteries, the type of battery such as Li-lon,
NiCd and NiMH.

NOTE 3 In Canada and the United States of America, the following additional requirements apply.

A bpttery tool provided with a detachable battery pack or a separable battery pack shall be marked: "Far
only with ___ battery", or the equivalent, where the underlined space is completed with the manufacturer's nam
trademark, a catalog number, a series identification, or the equivalent, of the battery pack . Alterndtively,
stafement "See Instruction Manual for Additional Battery Packs" or the equivalent may be employed,in ‘additio

use
P or
the
h to

at l¢ast 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

narked "For use only with ___ charger", or the equivalent, where the underlined space 'is completed with|the

marnufacturer's name or trademark, a catalog number, a series identification, or the equivalent, of the charger.
Altgdrnatively, the statement "See Instruction Manual for Additional Chargers," or the equivalent may be employed

in addition to at least one charger referenced by catalog number.

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

Co

mpliance is checked by inspection.

K.§.4 Markings specified in K.8.1, 8.2 and K.8.3 shallhot be on a detachable part of the

tod|l.

sp
pa
ne

Malrkings specified in 8.2 shall be clearly discernible from the outside of the tool. Markings

cified in K.8.3 shall be visible with any_separable battery pack or detachable battery
ck removed. Other markings on the.teel may be visible after removal of a cover| if
essary.

Indications for switches and controlsishall be placed on or in the vicinity of these components;

the
the

Co

K.§

K.§

K.§

y shall not be placed on parts:which can be repositioned, or positioned in such a way that
marking is misleading.

mpliance is checked by inspection.
.7 This subclause is not applicable.
.8 This subclause is not applicable.

.141.1 This subclause is applicable except as follows:

Ite

5)

5)-Service, s reptaced by the foftowing:

Battery tool use and care

a) Recharge only with the charger specified by the manufacturer. A charger that is
suitable for one type of battery pack may create a risk of fire when used with another
battery pack.

b) Use power tools only with specifically designated battery packs. Use of any other
battery packs may create a risk of injury and fire.

c) When battery pack is not in use, keep it away from other metal objects, like paper
clips, coins, keys, nails, screws or other small metal objects, that can make a
connection from one terminal to another. Shorting the battery terminals together
may cause burns or a fire.
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d)

e)

Under abusive conditions, liquid may be ejected from the battery; avoid contact.
If contact accidentally occurs, flush with water. If liquid contacts eyes,
additionally seek medical help. Liquid ejected from the battery may cause irritation
or burns.

Do not use a battery pack or tool that is damaged or modified. Damaged or
modified batteries may exhibit unpredictable behaviour resulting in fire, explosion or
risk of injury.

Do not expose a battery pack or tool to fire or excessive temperature. Exposure to
fire or temperature above 130 °C may cause explosion.

6)

g)

Service

NOTE The temperature ,130 °C* can be replaced by the temperature ,265 °F*.

Follow all charging instructions and do not charge the battery pack. -or tpol
outside the temperature range specified in the instructions. Charging_ improperly
or at temperatures outside the specified range may damage the battery and incregase
the risk of fire.

replacement parts. This will ensure that the safety of the power tool is maintained.

b) Never service damaged battery packs. Service of batfery packs should only
performed by the manufacturer or authorized service providers.

K.§.14.1.101 Replacement of item f):

f)

K.§
c)

30

Ad

e)

Turn off the saw and disconnect the battery pack when removing the table ins
changing the saw blade or making adjustments to the riving knife, anti-kickb
device or blade guard, and when the machine is left unattended. Precaution
measures will avoid accidents.

NOTE 301 If an anti-kickback device is not proyided, the phrase "anti-kickback device" is omitted in ite
above.

a) Have your power tool serviced by a qualified repair personcusing only identical

be

rt,
ck
ary

m f)

NOTE 302 At the manufacturer's discretion,®it is possible to replace the term "anti-kickback device" by an

appropriate term such as "anti-kickback pawls" or "anti-kickback rollers" in item f) above.

.14.2 This subclause is applicable except as follows:

Addition:

) For saws with\integral batteries, instructions on how to disable the saw durjng
maintenance or servicing.

dition:

For battery tools:

1), dnstructions regarding battery charging, information regarding ambient temperatpre
range for tool and battery use and storage, and the recommended ambignt

——temperaturerangeforthecharging-system—during—charging:

2) For a battery-operated tool intended for use with a detachable battery pack or a
separable battery pack: instructions indicating the appropriate battery packs for use,

such as by a catalog number, series identification or the equivalent;

3) Instructions indicating the appropriate charger for use, such as by a catalog number,

series identification or the equivalent.

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
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K.9 Protection against electric shock

NOTE The title of this clause differs from that of the main standard.

K.9.1 Battery tools and battery packs shall be so constructed and enclosed that there is
adequate protection against electric shock.

Compliance is checked by inspection, and by the tests of K.9.3 and K.9.5, as applicable.

K.9.2 This subclause is not applicable.

K.9.3 It shall not be possible to have two conductive, simultaneously accessible-parts
where the voltage between them is hazardous unless they are provided with protectjve
impedance.

In the case of protective impedance the short circuit current between the -parts shall pot
ex¢eed 2 mA for d.c. or 0,7 mA peak for a.c. and there shall not be, more than 0,1|uF
capacitance directly between the parts.

Compliance for accessibility is checked by applying the test probe B of IEC 61032:1997 to
eath conductive part.

The test probe B of IEC 61032:1997 is applied with a ‘force not exceeding 5 N throdgh
opénings to any depth that the test probe will permit, an@)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 fhe
prdbe is increased to 20 N and the test with the articulated test probe B of IEC 61032:1997
redeated.

Contact with the test probe is determined with all detachable parts removed and the battery
todl operated in any possible position of normal use.

Lamps located behind detachable covers are not removed, providing the lamp may be fe-
engrgized by means of a.usér operable plug, battery pack disconnection or a switch.

K.9.4 This subclause is not applicable.
K.9.5 Materials'providing insulation from electric shock shall be adequate.

Compliance is checked by subjecting the insulating material to an electric strength test|as
specified’in Clause D.2 with 750 V. This provision does not exclude the testing of the matefial
as |situated within the tool. providing care is taken to ensure that materials not under
consideration are not subjected to the test voltage.

This test applies only to materials which, if they were to fail to insulate, would subject the user
to a shock hazard from a hazardous voltage. This test does not apply to materials that
provide only a physical barrier to contact. As such, an uninsulated energized part shall be
within 1,0 mm of the material surface to be considered for this requirement.

K.10 Starting

This clause is not applicable.
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K.11 Input and current

This clause is not applicable.

K.12 Heating
K.12.1 Battery tools and battery packs shall not attain excessive temperatures.

Compliance is checked by determining the temperature rise of the various parts under the
following conditions:

The tool is operated at no-load

— |continuously; or
— |for tools with an inherent operating cycle: operation with consecutive operating cycles

until maximum temperature is reached or the tool no longer operates due-to the battery bejng
discharged.

Duting the test, protective devices shall not operate. The température rises shall not exceed
theg values shown in Table 2.

K.12.2 to K.12.6 These subclauses are not applicable.

K.12.201 Normal charging of lithium-ion systems

Chprging a lithium-ion battery under normal>conditions shall not exceed the specifjed
operating region for charging of the cell.

Compliance is checked by the following-tests.

The battery is charged in accordance with the charging system instructions starting with a
fully discharged battery. Testing is carried out at an ambient temperature of (20 +5) °C ahd

— |if the tool is recommended to be operated at a minimum temperature lower than 4 °C, the
test is also conduegted at that minimum temperature 95 °C;

— |if the tool is récommended to be operated at a maximum temperature greater than 40 [C,
the test is_also conducted at that maximum temperature 55 °C.

For all individual cells, the voltage, the temperature measured in accordance with K.5.205
thé charging current are monitored. In the case of parallel configurations, analysis may
be|used to avoid measuring the individual branch currents. The result shall not exceed their
Spe 8d opera g reqiomn 1or arqg g (€.q. 1T of voftage and current dependant om the
temperature).

NOTE 1 The following is an example result of such analysis: the charging current for each branch of a parallel
connection would not need to be monitored, if the maximum deliverable current of the charger did not exceed the
maximum charging current of a single cell.

For batteries employing series configurations, the test is repeated with a deliberately
imbalanced battery. The imbalance is introduced into a fully discharged battery by charging
one cell to approximately 50 % of full charge.

If it can be demonstrated through testing and/or design evaluation that an imbalance less than
50 % would actually occur in normal use, then this lower imbalance may be used.
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NOTE 2 Examples are those designs that employ circuitry intended for maintaining balance between cells in the
battery pack. Systems with a small number of cells in series may be shown to exhibit limited imbalance in
practice, if the product ceases to operate with a battery prepared with a smaller initial imbalance.

NOTE 3 An example for a testing is repeated charging and discharging a battery in accordance with the
manufacturer’s instructions until its capacity has decreased to 80 % of the rated capacity, using the imbalance at
the end of the test.

K.13 Resistance to heat and fire

K.13.1 Parts of thermoplastic material provided as an enclosure to comply with Clause K.9,

thrmmmmmrmnmwm—m—mmmﬁhis
annex, shall be sufficiently resistant to heat.

Compliance is checked by subjecting of the relevant parts to a ball presstre test| of
IEG 60695-10-2:2003. Any soft materials (elastomers), such as soft grip coverings, shall|be
removed.

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

The test is made in a heating cabinet at a temperature of (55\42) °C plus the maximum
temperature rise determined during the test of K.12, but for external parts it shall be at lejast
(74 = 2) °C.

NOTE In Clause K.12 only outside temperatures are measured. The\basic temperature of (40 £ 2) °C has bgen
chapged to (55 + 2) °C representing the typical difference betweén the inside and outside temperatureg of
enclosures.

K.13.2 This subclause applies only to the external enclosure enclosing the current-carryjng
paits of the tool or battery pack.

Adflition:

Non-metallic parts of a detachable~or separable battery pack or non-metallic parts of a fool
thdt contains an integral battery'supporting connections that carry a current exceeding 0, A
duning charging and non-metallic parts within a distance of 3 mm of such connections, are
subjected to the glow-wire test'of IEC 60695-2-11:2000, which is carried out at 850 °C.

However, the tests are hot applicable to:
— |parts supporting welded connections and parts within a distance of 3 mm of thése
connections,

— |parts supporting connections in low-power circuits described in Annex H and parts withip a
distanceof 3 mm of these connections;

— |soldered connections on printed circuits boards and parts within a distance of 3 mm| of
these connections;

connections on small components on printed circuit boards, such a diodes, transistors,
resistors, inductors, integrated circuits and capacitors, and parts within a distance of 3 mm
of these connections.

K.13.2.201 For detachable battery packs or separable battery packs with external
enclosures of polymeric material that enclose current-carrying parts, the material shall be
classified at least V according to IEC 60695-11-10:2013, unless the battery pack has been
tested in accordance with K.18.1 a).

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.
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K.14 Moisture resistance

Thi

s clause is not applicable.

K.16 Overload protection of transformers and associated circuits

Thi
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s clause is not applicable.

s clause is not applicable.

8 Abnormal operation

8.1 All tools when operating under battery power and their battery packs shall be
igned that the risk of fire or electric shock as a result of abnormal ieperation is obviated
as is practical.

mpliance is checked by the following tests.
p abnormal conditions a) to f) below shall be applied.

p battery tool, battery pack and the cords of d),and e), as appropriate, are placed on a s
bd surface covered by two layers of tissue paper; the sample is covered by one laye
reated 100 % cotton medical gauze. For the\ests b), c) and f), the tool is switched on 4§
additional mechanical load is applied. The test is conducted until failure or until the f
nple returns to within 5 K of the ambient\temperature or, if neither of these occurs, unti
st 3 h has elapsed. A new sample may be used for each fault listed below. No explos
Il occur during or after the test. There shall be adequate protection against electric sh
defined in K.9. No charring or burning of the gauze or tissue paper shall result. Venting
cells is permitted.

arring is defined as a blfackening of the gauze caused by combustion. Discolouration of
ize caused by smoke-is acceptable. The resistance for the short in items a), b), d), e) 4
hall not exceed 10-mQ. Charring or igniting of the tissue paper or gauze from the shorf
ans is not considered a failure.
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bes, thermal>cut-outs, thermal links, temperature limiters, electronic devices or

ny

nponent(s) or conductors(s) that interrupt the discharge current may operate during fthe
bve tests.” If these devices are relied upon to pass the test, the test is to be repeated {wo
re Jtimes, using two additional samples, and shall open the circuit in the same manner,
esSthe test is otherwise satisfactorily completed. Alternatively, the test may be repeated

wit

the open-circuited device bridged.

However, protective electronic circuits whose function is relied upon to pass a test shall be
regarded as providing a safety critical function and comply with 18.8 with a PL = a. If a user
adjustable temperature limiter operates, the test is conducted with the temperature limiter
set to the most unfavourable setting and then repeated at this setting with two additional
samples.

a) 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

b)

probe B of IEC 61032:1997 or test probe 13 of IEC 61032:1997 are considered expos
The means of shorting shall be selected or positioned such that charring or ignition of
tissue paper or gauze is not influenced.

The terminals of each motor are shorted one at a time.

ed.
the
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The rotor of each motor is locked one at a time.

d) Any cord provided between the separable battery pack and the battery tool shall be

shorted at the point likely to produce the most adverse effects.

e) Any cord provided between the tool and the charger shall be shorted at the point likely to

produce the most adverse effects.

f) A short is introduced between any two uninsulated parts of opposite polarity not in
accordance with the spacings given in Clause K.28 unless this has been evaluated to

18.6. A circuit analysis may be used to determine where a short shall or shall not
applied. The test is not conducted on uninsulated parts that are encapsulated.

be
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8.2 to K.18.5 These subclauses are not applicable.

8.8 This subclause does not apply to lithium-ion charging systems, since, they
ered by K.18.201.

8.8.3 to K.18.8.6 These subclauses are not applicable.

8.201 Lithium-ion charging systems — abnormal conditions

s subclause applies only to lithium-ion batteries.

p charging system and battery of a lithium-ion system<shall be so designed that the 1
ire and explosion as a result of abnormal operation during charging is obviated as far;
ractical.

mpliance is checked by the following test.

ample containing the battery and the associated assemblies of the charging system

ced on a soft wood surface covered bjtwo layers of tissue paper; the sample is cove
one layer of untreated 100 % cottons medical gauze. The battery system is operated
bcified in K.8.14.2 e) 1) with all of.the categories of abnormal conditions listed below in

).

Components in the charging system are faulted as in 18.6.1 b) to f), one at a time, if
outcome of such a fault”is uncertain based upon analysis. For each fault condif
introduced, the state .ofthe battery before charging is as follows:

— a series configured battery shall have a deliberate imbalance. The imbalance
introduced,into a fully discharged battery by charging one cell to approximately 5(
of full charge; or

— if the{test of K.12.201 is conducted with an imbalance of less than 50 %, a ser
configured battery shall have a deliberate imbalance as established in K.12.201; or

— (@ single cell or parallel only configuration battery shall be fully discharged.

b)

isk
as

are
red
as

a)

the
jon

is
%

ies

If. the test of K.12.201 is conducted with an imbalance of less than 50 % due to

the

function of circuit(s), and if a single fault of any component within that circuit(s) is shown
to result in the loss of that function, then a series configured battery shall be charged with

a deliberate imbalance. The imbalance is introduced into a fully discharged battery
charging one cell to approximately 50 % of full charge.

by

c) For a battery with a series configuration, all cells are at approximately 50 % charge,

except for one which is shorted. The battery is then charged.

d) With a fully charged battery connected to the charger, a short is introduced to the

charging system across a component or between adjacent PCB tracks at a locat

ion

expected to produce the most unfavourable results to evaluate the effect of back-feed
from the battery. For a charger with a cord that connects to the battery, the short shall
be introduced at the point likely to produce the most adverse effects. The resistance of the

short shall not exceed 10 mQ.
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During the tests, each cell voltage is continuously monitored to determine if it has exceeded
the limit condition. Venting of the cells is permitted.

The test is conducted until the sample under test experiences a failure, returns to within 5 K
of the ambient temperature or, if neither of these, until at least 7 h or twice the normal charge
period has elapsed, whichever is longer.

Tests are considered passed if all of the following are true:

There has been no explosion during the test.

— |No charring or burning of the gauze or tissue paper has resulted. Charring is defined\afs a
blackening of the gauze caused by combustion. Discolouration of the gauze caused|by
smoke is acceptable. Charring or igniting of the tissue paper or gauze from thé<{shorting
means is not considered a failure.

— |The cells shall not have exceeded the upper limit charging voltage\by more than
150 mV or, if they have, then the charging system shall be permanehtly disabled from
recharging the battery. To determine if recharging is disabled, the“battery shall |be
discharged by using the tool tested (in the case of an integral system) or by using a new
sample of the tool (in the case of a detachable battery system) to approximately 54 %
charge, followed by an attempt to recharge the battery normally. There shall be|no
charging current after 10 min or after 25 % of the nominal(capacity has been delivergd,
whichever occurs first.

— |There shall be no evidence of damage to the cellwent to impair compliance with

Subclause K.21.202.

-

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 seifies
configured integral battery, detachable\battery pack or separable battery pack are shorfed
undler conditions of extreme imbalancg’

Compliance is checked by the following test.

The test is conducted with) all the cells of the battery fully charged and one cell fylly
digcharged.

A detachable battery pack or separable battery pack is placed on a soft wood surface
covered by twoNayers of tissue paper and the sample is then covered by one layer| of
unireated 100'% cotton medical gauze.

A tpol containing an integral battery is placed on a soft wood surface covered by two laygers
of [tissue paper and the sample is then covered by one layer of untreated 100 % cotfon

m ical aaizg
cgieeH gat£Le-

The main discharge connections of the battery are shorted with a resistance not to exceed
10 mQ. The test is conducted until the test sample experiences a failure or until the test
sample returns to within 5 K of the ambient temperature. There shall be no explosion during
or after the test. As a result of the test, there shall be no charring or burning of the gauze or
tissue paper. Venting of cells is acceptable.

Charring is defined as a blackening of the gauze caused by combustion. Discolouration of the
gauze caused by smoke is acceptable. Charring or igniting of the tissue paper or gauze from
the shorting means is not considered a failure.

Fuses, thermal cut-outs, thermal links, temperature limiters, electronic devices or any
component(s) or conductor(s) that interrupt the discharge current may operate during the
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above tests. If these devices are relied upon to pass the test, the test is to be repeated two
more times, using two additional samples, and shall open the circuit in the same manner,
unless the test is otherwise satisfactorily completed. Alternatively, the test may be repeated
with the open-circuited device bridged.

However, protective electronic circuits whose function is relied upon to pass a test shall be
regarded as providing a safety critical function and comply with 18.8 with a PL = a. If a user
adjustable temperature limiter operates, the test is conducted with the temperature limiter
set to the most unfavourable setting and then repeated at this setting with two additional
samples.

K.18.203 Batteries other than lithium-ion — overcharging

Batteries comprised of cells other than the lithium-ion type shall withstand “abusjve
overcharging without risk of fire or explosion.

Compliance is checked by the following test.

The battery is placed on a soft wood surface covered by two layers'of tissue paper and fhe
sample is then covered by one layer of untreated 100 % cotton medical gauze and charged at
a rpte of 10 times the Cg rate for the battery for 1,25 h. There shall be no explosion and|no
charring or burning of the gauze or tissue paper. Charring is-defined as a blackening of fhe
galize caused by combustion. Discolouration of the gauze/ .caused by smoke is acceptable.
Vepting of the cells is acceptable.

K.19 Mechanical hazards

K.19.6 For all tools where the relevant partiof IEC 62841-2, IEC 62841-3 or IEC 6284([1-4
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 %, 0f'the rated no-load speed.

Compliance is checked by the following test.

The tool is operated for 5 min-at-no-load. Immediately afterwards, the battery is replaced with
a fully charged battery. Fhe speed of the spindle is then measured after the tool has bgen
opé¢rating for 1 min at no-load.

K.19.201 It shall.'not be possible to install a detachable battery pack or a separaple
battery pack in reverse polarity.

ComplianceTis checked by inspection.

K.19.202 Lithium-ion enclosure pressure test

This subclause applies only to lithium-ion batteries.

An enclosure for lithium-ion batteries shall be designed such that it will safely release gasses
that may be generated as a result of venting.

Compliance is checked by measurement in the case of a) or by the test of b):

a) the total area of the openings in the enclosure allowing gasses to pass without obstruction
shall be equal to or greater than 20 mm?2; or

b) the enclosure shall be tested as follows.

A total of 21 ml + 10 % of air shall be delivered at an initial pressure of 2 070 kPa + 10 %
through a (2,87 +0,05) mm diameter orifice to the enclosure of a tool with integral
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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 so constructed that they withstand rough handling that may be expected.

Compliance is checked by the tests of 20.2 and K.20.3.1 or K.20.3.2.

Following the test, the battery tool and battery pack shall not catch fire or expléode and shall
melet the requirements of Clauses K.9, K.19 and either K.18.1 f) or K.28.1.

In addition, the following applies for lithium-ion batteries after the test of\K.20.3.1 or K.20.3.2:

— |the open circuit voltage of the battery shall not be less than 90 %.of the voltage measuted
immediately prior to the test;

— |the battery shall demonstrate normal discharging and recharging after the test;
— |there shall be no damage to the cell vent that impairs compliance with K.21.202.

K.20.3.1 A hand-held battery tool with any detachable battery pack attached is dropped
three times in total on a concrete surface from a height of 1 m. For these three drops, fhe
sample is tested in the three most unfavourable<positions the lowest point of the tool bejng
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 serieg of
three drops. For the test, separable accessories are not mounted.

In gddition for detachable battery packs or separable battery packs, the test is repeafed
three more times on the battery-packs separately.

If gttachments are provided as specified and mounted in accordance with 8.14.2, the tes} is
regeated with each attachment or combination of attachments mounted to a separate tpol
sample with a detachable battery pack or separable battery pack installed.

K.20.3.2 A rbattery-operated transportable tool with any detachable battery p3ck
attached, placed in its normal operating position, is impacted with a smooth steel sphere
having a<diameter of (560 +2) mm and weighing (0,55 + 0,03) kg. If a part of the tool can|be
impacted from above, the sphere is dropped from a rest position to strike the compongnt.
Otherwise, the sphere is suspended by a cord and is allowed to fall from a rest position af a
pendulum to strike the area of the tool to be tested. In either case, the vertical travel of the
sphere is (1,3 £0,1) m.

A guard that becomes disassembled is acceptable, if it can be reassembled readily to
function properly.

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

Damage to the tool or a portion of the drive system, other than a guard is acceptable, if the
tool is incapable of normal operation.


https://iecnorm.com/api/?name=6be045beba59cdfb0bf1fe3ff31faaa8

- 182 - IEC 62841-3-11:2024 EXV © |IEC 2024

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.zt—Comnstruction

K.21.5 This subclause is not applicable.

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:

NOTE 301 In Europe (EN IEC 62841-3-11), the following additiohal subclause applies:
K.21.18.Z2301 Isolation and disabling device

Tools with an integral battery shall be equipped

— with an isolation device to prevent the risk of injury from mechanical hazards during servicing or yser
maintenance; or

— with a disabling device that prevents\dnintentional starting of the tool.

An isolation device shall
— provide disconnection of at/east one pole of the battery from the serviceable region of the tool;

— be equipped with an unambiguous indication of the state of the disconnection device which correspondp to
each position of its manual control (actuator);

— be provided with protection against accidental reconnection.

NOTE Examplés 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.

A disabling device may be achieved by any of the following:

—, \a Jself-restoring or non-self-restoring lock-off device where two separate and dissimilar actions |are
necessary before the motor is switched on (e.g. a power switch which has to be pushed in before it can

be moved Iafnrally to close the contacts to start the mnfnr) It shall not he rr_\r'\eeil'\h: toachieve theseltwo

actions with a single grasping motion or a straight-line motion;

— a removable disabling device provided with the tool where it shall not be possible for the tool to be
operated when either applied or removed.

Compliance is checked by inspection and by manual test.

K.21.21 This subclause is not applicable.
K.21.25 to K.21.29 These subclauses are not applicable.

K.21.31 to K.21.34 These subclauses are not applicable.
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K.21.201 Tools shall not readily accept general purpose batteries (either primary or
rechargeable) as an energy source for their primary function.

Compliance is checked by inspection.

K.21.202 Vents of lithium-ion cells shall not be obstructed in such a way as to defeat their
operation if venting is relied upon for safety.

Compliance is checked by inspection or, if in doubt, by inspecting the cells after conclusion of

the_abnormal tests of K.18.1 a), b) and ¢) to ensure that cells have not vented by any means

otHer than through the cell vent.

K.21.203 User accessible interfaces between elements of a lithium-ion battery system shall
nof 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.

K.22 Internal wiring

K.22.2 This subclause is applicable only for hazardods voltages.
K.22.3 This subclause is not applicable.

K.22.6 Replacement of the last paragraph:

After the test, the tool shall comply with Clause K.9.

K.23 Components

K.23.1.2 This subclause is not applicable.

K.23.1.9 This subclause is not applicable.

K.23.1.10 Power switches shall have adequate breaking capacity.

Compliance is checked by subjecting a switch to 50 operation cycles of making and breakjng
the loeked output mechanism current of the fully charged battery-operated tool. Each “pn”
petiad having a duration of not mare than Q 5 s and each “off” periaod 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.23.1.201 Power switches shall withstand, without excessive wear or other harmful effect,
the mechanical, electrical, and thermal stresses occurring in the tool.
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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 operated at a uniform rate of 30 operations per minute. During the test the switch
shall operate correctly. After this test, the power switch shall have no electrical or
mechanical failure. If the switch operates properly in the “on” and “off” positions at the end of
the test, it is considered to have no mechanical or electrical failure.

K.23.5 This subclause is not applicable.

K.23.201 Cells employed in tools or cells employed in battery packs shall comply with
IEG 62133.

NOTE The above requirement for testing according to IEC 62133 does not include the battery pack itself.

K.23.202 Rechargeable cells employed in tools or in battery packs shall not-be’ of lithiym-
mettal type.

Compliance is checked by inspection.

NOTE Lithium-ion cells are not lithium metal cells.
K.24 Supply connection and external flexible cords
This clause is not applicable, except as follows:

K.24.201 For battery tools with separable battery packs, the external flexible cable or cprd
shall have anchorages such that the conductors_are relieved from strain, including twistipg,
where they are connected within the tool, and¢protected from abrasion.

Compliance is checked by inspection.

K.25 Terminals for external conductors

This clause is not applicable:

K.26 Provision for-earthing

This clause is not applicable.

K.27 Screws and connections

K.27:1” 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, overload protection devices, switches of micro-gap construction,
and the like, or to the air gap between the current-carrying members of such devices where
the clearances vary with the movement of the contacts. Creepage distances and
clearances also do not apply to the construction of battery cells or the interconnections
between cells in a battery pack. The values specified in Table K.1 do not apply to cross-over
points of motor windings.
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The values in Table K1 are equal or larger than the values required by IEC 60664-1, when

— an overvoltage category lI;
— a material group llI;

a pollution degree 1 for parts protected against deposition of dirt and for lacquered or
enamelled windings;

a pollution degree 3 for other parts;

inhomogeneous electric field

arg applied.

For parts of different polarity, clearance and creepage distances less than thoseiven in
Table K.1 are acceptable if the shorting of the two parts does not result in the toolstarting.

NOTE 1 The risk of fire due to spacings below the required values is covered by the requirements of 18.1.

Table K.1 — Minimum creepage distances and clearances
between parts of opposite polarity

Dimensions in millimefres

Working voltage Working voltage Working voltage
<15V >15Vand <32V >32V
Creepage Clearance Creepage Clearance Creepage Clearance

distance distance distance
0,82 0,8 1,5 1,5 2,02 1,5

These creepage distances are slightly lower than\suggested by IEC 60664-1. Creepage distances
between live parts of different polarity (functional\insulation) are only associated to fire hazard, not [to
electric shock hazard. As products in the scopecof IEC 62841 are products supervised during normal usle,
lower distances are justified.

For parts having a hazardous .voltage between them, the sum total of the measufed
disfances between each of thesevparts and their nearest accessible surface shall not be l¢ss
than 1,5 mm clearance and.2;0-mm creepage distance.

NOTE 2 Figure K.1 provides clarification on the measurement method.

Compliance is checked by measurement.
The way in which creepage distances and clearances are measured is indicated in Annex A.

Didtances-through slots or openings in external parts of insulating material are measured to
thel metal foil in contact with the accessible surface; the foil is pushed into corners and fhe
likg by means of the standard test probe B of IEC 61032:1997, but is not pressed ipto
openings.

The sum total of distances measured between parts operating at hazardous voltage and
accessible surfaces is determined by measuring the distance from each part to the accessible
surface. The distances are to be added together to determine the sum total. See Figure K.1.
For the purpose of this determination, one of the distances shall be 1,0 mm or greater. See
Annex A, cases 1 to 10.

If necessary, a force is applied to any point on bare conductors and to the outside of metal
enclosures, in an endeavour to reduce the creepage distances and clearances while taking
the measurements.

The force is applied by means of the test probe B of IEC 61032:1997 and has a value of:
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2 N for bare conductors;

30 N for enclosures.

Means provided for fixing the tool to a support are considered to be accessible.

K.28.2 This subclause is not applicable.

IEC 0310/14

Dimension a = distance from positive bare conductive part to the~external surface as defined by foil stretc
across the openings.

Dimension b = distance from negative bare conductive paft te’the external surface as defined by foil stretc
across the openings.

a+[pb is the sum total as defined in K.28.1.

Figure K.1 — Measurement of clearances

hed

hed
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Annex L
(normative)

Battery tools and battery packs provided with
mains connection or non-isolated sources

All clauses of the main body of this document apply unless otherwise specified in this annex.
If a clause/subclause is stated in this annex, its requirements replace the requirements of the
mafin body of thiS document unless otherwise speciiied. Subclauses, noies, tables and Tfigufes
whilch are additional to those in the main body of this document are numbered starting-from
301.

L.1 Scope

This annex applies to rechargeable battery-powered motor-operated or magnetically driven

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

and the battery packs for such tools or machinery that are also operated and/or charged
dirgctly from the mains or a non-isolated source, in¢luding tools provided with integral
baftery chargers. The above listed categories are' hereinafter referred to as “tools”| or
“machines”.

The maximum rated voltages for tools are 250V single phase a.c. or d.c. mains source and
75|V d.c. battery source. The maximum rated voltage for battery packs is 75 V d.c.

Battery packs for tools covered undép this annex intended to be charged by a non-isolated
charger shall be evaluated by this"annex and standard. When evaluating a battery pack (for
prdtection against electric shock;“creepage distances, clearances and distances throygh
inspulation, the battery pack shall be fitted to the intended charger.

Since battery packs for-power tools are submitted to different use patterns (such as rough
usg, high charging and\discharging currents) their safety can be evaluated only by this annex
anzf not by using,other standards for battery packs, such as IEC 62133, unless otherwlfise
indicated in this,annex. All relevant requirements of IEC 62133 are addressed in this annex

WHen evaldgating the risk of fire associated with detachable battery packs, consideration mas
be¢n givento the fact that these battery packs are unattended energy sources and have
be¢n evaluated as such in this standard. Requirements in other standards regarding the fisk
of firé.due to the charging of these detachable battery packs are therefore considered to|be
fulfilled.

This annex also addresses requirements covering the use of lithium-ion cells employed in
battery systems in tools. The following is considered within the context of these
requirements:

— These requirements address the risk of fire or explosion of these batteries and not any
possible hazards associated with toxicity nor potential hazards associated with
transportation or disposal.

NOTE 1 IEC 62281 covers the safety aspects of lithium-ion batteries during transport.

— Battery systems covered by these requirements are not intended to be serviced by the
end user.
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— These requirements are intended to provide comprehensive evaluation of a battery only if
used in products covered by this standard.

— These requirements address the safety of lithium-ion battery systems during storage and
use including discharge and charge. These requirements are only considered to be
supplementary requirements in regards to battery charger fire and electric shock.

— These requirements refer to and require parameters supplied in reference to the cells that
establish conditions for safe use of those cells. Those parameters form the basis of
acceptance criteria for a number of tests contained herein. This standard does not

independently evaluate the safety of cells. These parameters, taken as a set, constitute

the * ifi rating Region” for Il. There m veral sets of ified
operating region(s).

This annex is not intended to apply to tools using general purpose batteries installed by the
usgr and this annex alone will not be sufficient to ensure all hazards are considered: for thg¢se
prdducts.

This annex does not apply to the safety of battery chargers themselves. Hewever, this anfpex
coyers the safe functioning of lithium-ion battery systems.

NOTE 2 |EC 60335-2-29 covers a variety of chargers.

All{clauses of this standard apply unless otherwise specified in this annex. If a clausq is
stated in the annex, the requirements replace the requirements of the main body of the
stajndard unless otherwise specified.

L.3 Terms and definitions
This clause is applicable except as follows:
For the purpose of this annex, the following additional definitions apply:

L.3.201

battery system
combination of a lithium-ion~battery, the charging system, the tool and the interfages
befween them as existing during operation of the tool or during charging

L.3.202
cell
bagic functional ‘electrochemical unit containing an assembly of electrodes, electrolyte,
container, terminals, and usually separators, that is a source of electrical energy by direct
conversion of{chemical energy

L.3.203

chﬁrger
part or all of the charging system contained in a separate enclosure. As a minimum, the

charger includes some of the power conversion circuitry. Not all charging systems include a
separate charger as in the case where a tool may be charged utilizing a mains supply cord
or may incorporate a plug for attachment to a mains receptacle

L.3.204

charging system

combination of circuitry intended to charge, balance and/or maintain the state of charge of the
battery

L.3.205

Cg rate

current, in amperes, that a cell or battery can be discharged at for 5 h to the voltage cut-off
point specified by the cell manufacturer
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L.3.206

detachable battery pack

battery which is contained in a separate enclosure from the battery tool and is intended to
removed from the tool for charging purposes

L.3.207
fire
emission of flames from a battery

L.3.208

be

fully charged (battery/cell)
celll or battery charged to the maximum state of charge permitted by the battery charg
system intended for use with the tool

L.3.209

fully discharged (battery/cell)

battery or cell that has been discharged at C; rate until one of the following conditi
ocgurs: discharge terminates due to protective circuitry or the battery (or-cell) reaches a t¢
voltage with an average voltage per cell equal to the end-of-discharge voltage for the
chemistry being used unless a different end-of-discharge voltage is specified by
majnufacturer

Note 1 to entry: The end-of-discharge voltages for common cell chemistfies are provided in L.5.210.

L.3.210
general purpose (battery/cell)

ng

ns
tal
cell
the

batteries and cells available from a variety of manufacturers, through a variety of outlets

int¢nded for a variety of different manufacturerssproducts

Note 1 to entry: 12 V automotive batteries and AA, C’and D alkaline cells are examples of general purpose.

L.3.211
hazardous voltage

voltage between parts having an average value exceeding 60 V d.c. or exceeding 42,4 V pe¢ak

when the peak-to-peak ripple exceeds 10 % of the average value

L.3.212

intpgral battery

battery which is contained within the battery tool and is not removed from the battery tool
charging purposes

Note 1 to entry;~A-battery that is to be removed from the battery tool for disposal or recycling purposes onl
conpidered to.belan integral battery.

L.3.213

for

y is

maximum charging current

highest current that a lithium-ion cell is permitted to pass during charging for a specified

range of temperatures as specified by the cell manufacturer and evaluated in accordance with

IEC 62133.

L.3.214
separable battery pack

battery which is contained in a separate enclosure from the battery tool and is connected to

the battery tool by a cord

L.3.215
specified operating region
range of permissible operation of lithium-ion cells, expressed by cell parameter limits
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L.3.215.1

specified operating region for charging

conditions for voltage and current during charging in which the lithium-ion cell is permitted to
operate as specified by the cell manufacturer and evaluated in accordance with IEC 62133

L.3.216

upper limit charging voltage

highest voltage that a lithium-ion cell is permitted to attain during normal charging for a
specified range of temperatures as specified by the cell manufacturer and evaluated in
accordance with IEC 62133

L.:i.217
venting
condition that occurs, when a cell releases excessive internal pressure intended by«design to
preclude explosion

L. General conditions for the tests
L.8.2 Addition:

The cumulative stress resulting from successive tests on the” battery is to be avoided.
Ad(litional samples may be used as necessary.

L.§.7.2 Unless otherwise specified, tests to be done’ at-rated voltage are done with a fully
charged battery.

L.8.201 When measuring voltage, the peak. Value of any superimposed ripple exceedjng
10|% of the average value shall be included. Transient voltages are ignored, such a$ a
temporary increase of voltage, for example after the battery pack is removed from fhe
charger.

L.8.202 Measurements of cell voltages during the tests of lithium-ion systems shall be made
using a single pole resistive*capacitive low pass filter with a cut-off frequency | of
5 HHz + 500 Hz. If charging.voltage limits have been exceeded, the peak value of the voltage
melasured after this network shall be used. The measurement shall have measurempnt
tolgrance within + 1 %.

L.5.203 Some of the tests may result in fire or explosion. It is therefore important that
pefsonnel be protected from the flying fragments, explosive force, sudden release of heat,
chemical burns;yiintense light and noise that may result from such explosions. The test afea
is flo be weflventilated to protect personnel from possible harmful fumes or gases.

R

L.§.204-' Unless otherwise specified, all batteries shall be fully conditioned as follows:
batteries shall be fully discharged and then charged in accordance with the manufacturer’s
instructions. The sequence shall be repeated one more time with an interval of at least two
hours after each discharge.

L.5.205 The location of thermocouples for lithium-ion cell temperature measurements shall
be on the outer surface, half way along the longest dimension, of the cell that results in the
highest temperature.

L.5.206 Currents measured during battery charging shall be average currents with an
averaging period of 1 sto 5 s.

L.5.207 If not otherwise specified, a fully charged battery shall be used. After removal from
the charging system and before starting a test, the fully charged battery shall be allowed to
rest for at least 2 h but no more than 6 h at an ambient temperature of (20 +5) °C.
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L.5.208 When a battery comprising of a single cell is employed, instructions in this standard
referring to special preparations of a cell in a series configuration shall be ignored.

L.5.209 For battery designs where there is a series arrangement of parallel clusters of
cells, the cluster shall be treated as a single cell for those tests that require altering the
amount of charge on a single cell prior to conducting the test.

L.5.210 The end-of-discharge voltages for common cell chemistries are:

— 0,9 V/cell for nickel cadmium or nickel metal-hydride batteries;
— | 1,75 V/cell for lead-acid batteries;
— |2,5 V/cell for lithium-ion batteries, unless the manufacturer specifies a different voltage

L.Y Classification

L.7.1 This subclause applies except that class Ill tools are not considered.in this annex.

L.§ Marking and instructions

L.§.1 Non-isolated sources that can supply a tool, or tools that can be supplied direg¢tly
from the mains, shall be marked with the following:
— |rated voltage(s) or rated voltage range(s), in volis;

— |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 inr-amperes;

— |symbol for class Il construction, for, class Il tools only.

Compliance is checked by inspection;

L.§.3 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 authoriged
representative. Any* address shall be sufficient to ensure contact. Country or state, ¢ity
and postal code \(if any) are deemed sufficient for this purpose;

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

NOTEA The term “designation of series or type” is also known as model number.

Tools shallalso be marked with additional information as 10llowWs.

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

— designation of the tool:
designation of the tool may be achieved by a code that is any combination of letters,
numbers or symbols providing that this code is explained by giving the explicit designation
such as “drill”, “planer” etc. in the instructions supplied with the tool;

NOTE 2 An example of such code is “A123-B”.
— for tools manufactured such that its parts are shipped separately for assembly by the 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:
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the capacity assigned by the manufacturer in Ah or mAh, based on the rated capacity of
the cells determined in accordance with IEC 61056-1, IEC 61960, IEC 61951-1 and

IEC 61951-2, as applicable;

for alkaline or other non-acid electrolyte batteries, the type of battery such as Li-lon,

NiCd and NiMH.

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

Compliance is checked by inspection.

L.§.4 Markings specified in L.8.1, 8.2 and L.8.3 shall not be on a detachable part of
tod.

Malrkings specified in 8.2 shall be clearly discernible from the outside of the tdol. Marki

sp
pa
neq

cified in L.8.3 shall be visible with any separable battery pack or detachable batt
ck removed. Other markings on the tool may be visible after removal.'of a cover
essary.

Indications for switches and controls shall be placed on or in the vicihity of these componer

the
the

Co

L.§

y shall not be placed on parts which can be repositioned, or pasitioned in such a way t
marking is misleading.

mpliance is checked by inspection.

.14.1.1 This subclause is applicable except as follows:

Iltemn 5) Service, is replaced by the following:

5)

Battery tool use and care

a) Recharge only with the charger specified by the manufacturer. A charger tha
suitable for one type of batteryypack may create a risk of fire when used with anot
battery pack.

b) Use power tools only with specifically designated battery packs. Use of any ot
battery packs may create a risk of injury and fire.

c) When battery pack.is not in use, keep it away from other metal objects, like paj

connection /from one terminal to another. Shorting the battery terminals toget
may cause’burns or a fire.

If contact accidentally occurs, flush with water. If liquid contacts ey
additionally seek medical help. Liquid ejected from the battery may cause irritaf
or;burns.

the

gs
ry
if

ts;
hat

is
her

her

per

clips, coins, keys, nails, screws or other small metal objects, that can make¢ a

her

d) Under_abusive conditions, liquid may be ejected from the battery; avoid contgct.

s,
jon

e)Do not use a battery pack or tool that is damaged or modified. Damaged

or

6)

modified batteries may exhibit unpredictable behaviour resulting in fire, explosion
risk of injury.

or

f) Do not expose a battery pack or tool to fire or excessive temperature. Exposure to

fire or temperature above 130 °C may cause explosion.

NOTE The temperature ,130 °C* can be replaced by the temperature ,265 °F*.

g) Follow all charging instructions and do not charge the battery pack or tool
outside the temperature range specified in the instructions. Charging improperly
or at temperatures outside the specified range may damage the battery and increase

the risk of fire.

Service

a) Have your power tool serviced by a qualified repair person using only identical

replacement parts. This will ensure that the safety of the power tool is maintained.
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b) Never service damaged battery packs. Service of battery packs should only
performed by the manufacturer or authorized service providers.

be

L.8.14.1.101 Replacement of item f):

f) Turn off the saw and disconnect the battery pack when removing the table insert,
changing the saw blade or making adjustments to the riving knife, anti-kickback
device or blade guard, and when the machine is left unattended. Precautionary
measures will avoid accidents.

NOTE 301 If an anti-kickback device is not provided, the phrase "anti-kickback device" is omitted in item f)

dIUUVU.

NOTE 302 At the manufacturer's discretion, it is possible to replace the term "anti-kickback device*-by an

appropriate term such as "anti-kickback pawls" or "anti-kickback rollers" in item f) above.

L.8.14.2 This subclause is applicable except as follows:

c) | Addition:

301) For saws with integral batteries, instructions on how to disable the saw durjng

maintenance or servicing.

Adtition:

e) |For battery tools:

1) Instructions regarding battery charging, information regarding ambient temperatpre
range for tool and battery use and stofage, and the recommended ambignt
temperature range for the charging system_,during charging;

2) For a battery-operated tool intended for.use with a detachable battery pack of a
separable battery pack: instructions indicating the appropriate battery packs for use,
such as by a catalog number, series-identification or the equivalent;

3) Instructions indicating the appropriate charger for use, such as by a catalog number,
series identification or the equivalent.

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

for battery tools with integral-battery: instruction, how the integral battery can be removed safely ffom
the tool after the tool’s_end-of life, and information about the type of battery such as Li-lon, NiCd jand
NiMH

L.9 Protection against electric shock

NOTE The title of this clause differs from that of the main standard.

The requiréments of 9.1 through 9.4 apply for all conditions along with the following addition:

Adgition:

Tools covered by this annex and their battery packs shall be so constructed and enclosed

tha

t there is adequate protection against electric shock.

The clause of the standard applies to tools when they are connected to the mains or are
supplied by a non-isolated source. During the evaluation in this condition, battery packs are
to be connected to the tool in the normal fashion. The tool is also evaluated with the battery
pack removed if such removal can be accomplished without the use of a tool.

L.9.201 For battery packs which may be disconnected from the tool and tools opera
under battery power it shall not be possible to have two conductive, simultaneously
accessible parts where the voltage between them is hazardous, unless they are provided
with protective impedance.

ted
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In the case of protective impedance, the short circuit current between the parts shall not
exceed 2 mA for d.c. or 0,7 mA peak for a.c. and there shall not be more than 0,1 uF
capacitance directly between the parts.

Compliance for accessibility is checked by applying the test probe B of IEC 61032:1997 to
each conductive part.

The test probe B of IEC 61032:1997 is applied with a force not exceeding 5 N through
openings to any depth that the test probe will permit, and it is rotated or angled before, during
and after insertion to any position.

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

Copntact with the test probe is determined with all detachable parts removed and the battery
todl operated in any possible position of normal use.

Lamps located behind detachable covers are not removed, providing the lamp may be fe-
eng¢rgized by means of a user operable plug, battery disconnection or a switch.

L.10 Starting

This clause only applies when the tool is in the configuration where it is directly connected to
thg mains or to a non-isolated source.

L.11 Input and current

This clause only applies when the togbis in the configuration where it is directly connected to
theg mains or to a non-isolated source. In the case of tools that can also charge the battery
whlle performing their intended*function, the test is conducted while charging a previously
disgharged battery pack.

L.12 Heating

This clause only applies when the tool is in the configuration where it is directly connected to
theg mains or te-a non-isolated source. In the case of tools that can also charge the battery
whlle performing their intended function, they are tested with the charger connected and are
opé¢rated at-no-load until the tool stops operating due to the battery being discharged or until
thermal~stabilization is achieved, whichever occurs first. The test is repeated, allowing the
battery . to charge while the tool is not operating.

L.12.201 Normal charging of lithium-ion systems

Charging a lithium-ion battery under normal conditions shall not exceed the specified
operating region for charging of the cell.

Compliance is checked by the following tests.

The battery is charged in accordance with the charging system instructions starting with a
fully discharged battery. Testing is carried out at an ambient temperature of (20 +5) °C and

— if the tool is recommended to be operated at a minimum temperature lower than 4 °C, the
test is also conducted at that minimum temperature 95 K;
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— if the tool is recommended to be operated at a maximum temperature greater than 40 °C,
the test is also conducted at that maximum temperature ff) K.

For all individual cells, the voltage, the temperature measured in accordance with L.5.205
and the charging current are monitored. In the case of parallel configurations, analysis may
be used to avoid measuring the individual branch currents. The result shall not exceed their
specified operating region for charging (e.g. limits of voltage and current dependant on the
temperature).

NOTE 1 The following is an example result of such analysis: the charging current for each branch of a parallel
conhection would not need to be monitored, if the maximum deliverable current of the charger did not exceed|the
maximum charging current of a single cell.

For batteries employing series configurations, the test is repeated with a deliberately
imbalanced battery. The imbalance is introduced into a fully discharged battery\by charging
on¢ 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 infthe
batfery pack. Systems with a small number of cells in series may be shown to exhibit limited imbalancg¢ in
pragtice, if the product ceases to operate with a battery prepared with a smalleriinitial imbalance.

NOTE 3 An example for a testing is repeated charging and dischatging a battery in accordance with |the
manufacturer’s instructions until its capacity has decreased to 80 %ef.the rated capacity, using the imbalancg at
the fend of the test.

L.13 Resistance to heat and fire
This clause is applicable except as follows:
L.13.1 Addition:

This subclause only applies when\the tool is in the configuration where it is directly connected
to {he mains or to a non-isolatéd source.

In the case of tools that.can charge the battery while performing their intended function, the
battery pack shall be.evaluated with the charger connected to the mains and with a battery
in @ condition that results in the most unfavourable temperatures.

In |addition, tools capable of charging the battery and which may also be capable| of
pefforming/ts.intended operation shall also be evaluated with battery power alone if this npay
create temperatures that are more unfavourable. For the purposes of L.13.1, a part thaf is
eng¢rgiZed'only by a battery source is not to be considered live.

L.13.2 Addition:

Non-metallic parts of a detachable battery pack or separable battery pack or non-metallic
parts of a tool that contains an integral battery supporting connections that carry a current
exceeding 0,2 A during charging and non-metallic parts within a distance of 3 mm of such
connections, are subjected to the glow-wire test of IEC 60695-2-11:2000, which is carried out
at 850 °C.

However, the tests are not applicable to:

— parts supporting welded connections and parts within a distance of 3 mm of these
connections;
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— 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 {he mains or to a non-isolated source.

L.16 Overload protection of transformers and associated circuits

This clause only applies when the tool is in the configuration where it is~directly connected to
theg mains or to a non-isolated source.

L.17 Endurance

This clause applies to tools capable of continuous operation” when they are supplied dire¢tly
fropm the mains or from a non-isolated source. Toolsthat are not capable of continugus
opération shall be operated under battery power for the duration of the test but shall|be
evaluated for electric strength with their charger connected.

L.18 Abnormal operation

This clause, except L.18.8 and L.18.201 to L.18.204, only applies when the tool is in the
configuration where it is directly conhected to the mains or to a non-isolated source.

L.18.8 This subclause does not apply to lithium-ion charging systems, since they gare
coVyered by L.18.202.

L.18.201 All tools when operating only under battery power and their battery packs shalllbe
so [designed that the-risk of fire or electric shock as a result of abnormal operation is obviajed
as [ffar as is practical:

Compliance is-ehecked by the following tests.

The abnormal conditions a) to f) below shall be applied.

The battery tool, battery pack and the cords of d) and e), as appropriate, are placed on a soft
wood surface covered by two layers of tissue paper; the sample is covered by one layer of
untreated 100 % cotton medical gauze. For the tests b), c¢) and f), the tool is switched on and
no additional mechanical load is applied. The test is conducted until failure or until the test
sample returns to within 5 K of the ambient temperature or, if neither of these occurs, until at
least 3 h has elapsed. A new sample may be used for each fault listed below. No explosion
shall occur during or after the test. There shall be adequate protection against electric shock
as defined in Clause L.9. No charring or burning of the gauze or tissue paper shall result.
Venting of the cells is permitted.

Charring is defined as a blackening of the gauze caused by combustion. Discolouration of the
gauze caused by smoke is acceptable. The resistance for the short in items a), b), d), e) and
f) shall not exceed 10 m£. Charring or igniting of the tissue paper or gauze from the shorting
means is not considered a failure.
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Fuses, thermal cut-outs, thermal links, temperature limiters, electronic devices or any
component(s) or conductor(s) that interrupt the discharge current may operate during the
above tests. If these devices are relied upon to pass the test, the test is to be repeated two
more times, using two additional samples, and shall open the circuit in the same manner,
unless the test is otherwise satisfactorily completed. Alternatively, the test may be repeated
with the open-circuited device bridged.

However, protective electronic circuits whose function is relied upon to pass a test shall be
regarded as providing a safety critical function and comply with 18.8 with a PL = a. If a user
adjustable temperature limiter operates, the test is conducted with the temperature limiter
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Combinations of exposed terminals of a detachable battery pack are shorted 'sO as
produce the worst result. Battery pack terminals that can be contacted using/either t
probe B of IEC 61032:1997 or test probe 13 of IEC 61032:1997 are considered expos

The means of shorting shall be selected or positioned such that charring. or’ ignition of
tissue paper or gauze is not influenced.

The terminals of each motor are shorted one at a time.
The rotor of each motor is locked one at a time.

Any cord provided between the separable battery pack ‘and the battery tool shall
shorted at the point likely to produce the most adverse effects.

Any cord provided between the tool and the charger shall be shorted at the point likely
produce the most adverse effects.

A short is introduced between any two uninstlated parts of opposite polarity nof

circuit analysis may be used to determine where a short shall or shall not be applied. 1
test is not conducted on uninsulated parts‘that are encapsulated.

8.202 Lithium-ion charging systems.— abnormal conditions

s subclause applies only to lithium-<ion batteries.

b charging system and battery of a lithium-ion system shall be so designed that the 1
ire and explosion as a-tesult of abnormal operation during charging is obviated as far,
ractical.

mpliance is checked by the following test.

ample containing the battery and the associated assemblies of the charging system
ced on a soft wood surface covered by two layers of tissue paper; the sample is cove
one layer of untreated 100 % cotton medical gauze. The battery system is operated
ecified)in L.8.14.2 e)1) with all of the categories of abnormal conditions listed below in a

accordance with the spacings given in L.28.201 linless this has been evaluated to 18.6.
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a) Components in the charging system are faulted as in 18.6.1 b) to f), one at a time, if the

outcome of such a fault is uncertain based upon analysis. For each fault condit
introduced, the state of the battery before charging is as follows:

— a series configured battery shall have a deliberate imbalance. The imbalance

jon

is

introduced into a fully discharged battery by charging one cell to approximately 50 %

of full charge; or

— if the test of L.12.201 is conducted with an imbalance of less than 50 %, a series

configured battery shall have a deliberate imbalance as established in L.12.201; or
— a single cell or parallel only configuration battery shall be fully discharged.

b) If the test of L.12.201 is conducted with an imbalance of less than 50 % due to the
function of circuit(s), and if a single fault of any component within that circuit(s) is shown
to result in the loss of that function, then a series configured battery shall be charged with
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a deliberate imbalance. The imbalance is introduced into a fully discharged battery by
charging one cell to approximately 50 % of full charge.

c) For a battery with a series configuration, all cells are at approximately 50 % charge,
except for one which is shorted. The battery is then charged.

d) With a fully charged battery connected to the charger, a short is introduced to the
charging system across a component or between adjacent PCB tracks at a location
expected to produce the most unfavourable results to evaluate the effect of back-feed
from the battery. For a charger with a cord that connects to the battery, the short shall
be introduced at the point likely to produce the most adverse effects. The resistance of the
short shall not exceed 10 mQ

During the tests, each cell voltage is continuously monitored to determine if it has ex¢eeded
the limit condition. Venting of the cells is permitted.

The test is conducted until the sample under test experiences a failure, returns_to within p K
of the ambient temperature or, if neither of these, until at least 7 h or twice the'hormal chalfge
pefiod has elapsed, whichever is longer.

Te$ts are considered passed if all of the following are true:

— |There has been no explosion during the test.

— |No charring or burning of the gauze or tissue paper has resulted. Charring is defined afs a
blackening of the gauze caused by combustion. Discelotration of the gauze caused|by
smoke is acceptable. Charring or igniting of the tissde paper or gauze from the shortjing
means is not considered a failure.

— |The cells shall not have exceeded the upper/limit charging voltage by more than
150 mV or, if they have, then the charging system shall be permanently disabled from
recharging the battery. To determine ifréecharging is disabled, the battery shall |be
discharged by using the tool tested (in_the case of an integral system) or by using a new
sample of the tool (in the case of a‘detachable battery system) to approximately 50 %
charge, followed by an attempt tovrecharge the battery normally. There shall be|no
charging current after 10 min or:after 25 % of the nominal capacity has been delivergd,
whichever occurs first.

ith

-

— |There shall be no evidence of damage to the cell vent to impair compliance W
Subclause L.21.202.

L.18.203 Lithium-ion battery short circuit

This subclause applies only to lithium-ion batteries.

There shall beno risk of fire or explosion when the main discharge connections of a series
configured(integral battery, detachable battery pack or separable battery pack are shorfed
undler 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.

A detachable battery pack or separable battery pack is placed on a soft wood surface
covered by two layers of tissue paper and the sample is then covered by one layer of
untreated 100 % cotton medical gauze.

A tool containing an integral battery is placed on a soft wood surface covered by two layers
of tissue paper and the sample is then covered by one layer of untreated 100 % cotton
medical gauze.
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The main discharge connections of the battery are shorted with a resistance not to exceed
10 mQ. The test is conducted until the test sample experiences a failure or until the test
sample returns to within 5 K of the ambient temperature. There shall be no explosion during
or after the test. As a result of the test, there shall be no charring or burning of the gauze or
tissue paper. Venting of cells is acceptable.

Charring is defined as a blackening of the gauze caused by combustion. Discolouration of the
gauze caused by smoke is acceptable. Charring or igniting of the tissue paper or gauze from
the shorting means is not considered a failure.

Fu$es, 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 repéated jwo
molre times, using two additional samples, and shall open the circuit in the same manner,
unfess the test is otherwise satisfactorily completed. Alternatively, the test may.be repeafed
with the open-circuited device bridged.

However, protective electronic circuits whose function is relied upon to-pass a test shall|be
redarded as providing a safety critical function and comply with 18.8with a PL = a. If a user
adjustable temperature limiter operates, the test is conducted with'the temperature limiter
sell to the most unfavourable setting and then repeated at this |setting with two additional
samples.

L.18.204 Batteries other than lithium-ion — overcharging

Bafteries comprised of cells other than the lithium-ion type shall withstand abuslve
overcharging without risk of fire or explosion.

Compliance is checked by the following test.

The battery is placed on a soft wood slirface covered by two layers of tissue paper and the
sample is then covered by one layer.@fiuntreated 100 % cotton medical gauze and charged at
a rpte of 10 times the Cg rate for the battery for 1,25 h. There shall be no explosion and|no
charring or burning of the gauze or tissue paper. Charring is defined as a blackening of the
galize caused by combustion.\Discolouration of the gauze caused by smoke is acceptable.
Vepting of the cells is acceptable.

L.19 Mechanical-hazards

L.19.201 It shall not be possible to install a detachable battery pack or a separable
battery packdn reverse polarity.

Conpliance is checked by inspection.

L.19.202 Lithium-ion enclosure pressure test

This subclause applies only to lithium-ion batteries.

An enclosure for lithium-ion batteries shall be designed such that it will safely release gasses
that may be generated as a result of venting.

Compliance is checked by measurement in the case of a) or by the test of b):
a) the total area of the openings in the enclosure allowing gasses to pass without obstruction
shall be equal to or greater than 20 mm?2; or

b) the enclosure shall be tested as follows.
A total of 21 ml + 10 % of air shall be delivered at an initial pressure of 2 070 kPa + 10 %
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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.

L.20 Mechanical strength

This clause, except L.20.201 and L.20.202, only applies when the tool is in the configuration
where it is directly connected to the mains or to a non-isolated source.

L.20.201 With the battery connected, battery tools and battery packs shall have adequpte
mefchanical strength, and shall be so constructed that they withstand rough handting that may
be |expected.

Compliance is checked by the tests of 20.2 and L.20.202.

Following the test, the battery tool and battery pack shall not catch\fire or explode and shall
melet the requirements of Clauses L.9, L.19, L.28.1 and either L.18.201 f) or L.28.201.

In addition, the following applies for lithium-ion batteries after-the test of L.20.202:
— |the open circuit voltage of the battery shall not be less'than 90 % of the voltage measufed
immediately prior to the test;

— |the battery shall demonstrate normal discharging”and recharging after the test;
— |there shall be no damage to the cell vent thatimpairs compliance with L.21.202.

-

.20.202 For hand-held battery tools, L20.202.1 applies. For transportable battery to¢
0.202.2 applies.

S,

-=r

L.20.202.1 A hand-held battery tool with any detachable battery pack attached, shall
withstand being dropped three times on a concrete surface from a height of 1 m. For thg¢se
three drops, the sample is tested in the three most unfavourable positions the lowest point of
thg tool being 1 m above #he concrete surface. For the test, separable accessories are hot
mojunted.

For battery tools, with detachable battery packs, the test is repeated three more times
without the battery pack attached to the tool. New samples may be used for each serieg of
three drops. Ebrithe test, separable accessories are not mounted.

In pdditien~for detachable battery packs or separable battery packs the test is repeafed
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 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 slrface from a
height of 1 m. The sample shall be positioned to vary the point of impact.

L.21 Construction

This clause, except L.21.201 and L.21.202, only applies when the“tool is in the configuratjon
where it is directly connected to the mains or to a non-isolated Source.

L.21.18 Addition:

NOTE 301 In Europe (EN IEC 62841-3-11), the following additiondl subclause applies:
L.21.18.Z2301 Isolation and disabling device

Tools with an integral battery shall be equipped

— with an isolation device to prevent the risk.of injury from mechanical hazards during servicing or yser
maintenance; or

— with a disabling device that prevents unintentional starting of the tool.

An isolation device shall
— provide disconnection of at least’one pole of the battery from the serviceable region of the tool;

— be equipped with an unanibiguous indication of the state of the disconnection device which correspondp to
each position of its manual control (actuator);

— be provided with pretection against accidental reconnection.

NOTE Examples ‘of/methods to achieve this disconnection include removable jumpers, integral batteries
that can be discenhected for servicing or user maintenance, or an electromechanical power switch with a
direct mechanical link between the actuator and the contact.

A disabling 'device may be achieved by any of the following:

— ,a 'self-restoring or non-self-restoring lock-off device where two separate and dissimilar actions |are
necessary before the motor is switched on (e.g. a power switch which has to be pushed in before it [can
be moved laterally to close the contacts to start the motor). It shall not be possible to achieve these |two
abt;UllD VV;“I d b;llyit} ylabp;lly IIIUtiUII Ul da btld;y;lt-“llv IIIUt;UII,

— a removable disabling device provided with the tool where it shall not be possible for the tool to be
operated when either applied or removed.

Compliance is checked by inspection and by manual test.

L.21.201 Tools shall not readily accept general purpose batteries (either primary or
rechargeable) as an energy source for their primary function.

Compliance is checked by inspection.

L.21.202 Vents of lithium-ion cells shall not be obstructed in such a way as to defeat their
operation if venting is relied upon for safety.
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Compliance is checked by inspection or, if in doubt, by inspecting the cells after conclusion of
the abnormal tests of L.18.201 a), b) and c) to ensure that cells have not vented by any

me

ans other than through the cell vent.

L.21.203 User accessible interfaces between elements of a lithium-ion battery system shall

not

employ connectors of the following types:

standard mains inlet connectors, except for mains supply connections;

barrel connectors with outside diameters of 6,5 mm or less;

Co

L.2
the

L.2

nhone nluas with a diameter of 3. 5 mm or less
™ L~ T

mpliance is checked by inspection.

.22 Internal wiring

mains or to a non-isolated source.

.23 Components

ir intended operation when connected to the mains or {0 a non-isolated source.

adequate breaking capacity.

Co
the

pe
lea

Aft

0PS¢
no

L.2
wit
the

Co
bre
Sw

locked output mechanism current of.the fully charged battery-operated tool, each “
jod having a duration of not more than 0,5 s and each “off” period having a duration o
st 10 s.

er this test the power switch-shall have no electrical or mechanical failure. If the sw

mechanical or electrical failure.

rmal stresses.occurring in the tool.

tch,is’ operated at a uniform rate of 30 operations per minute. During the test the sw

shd

[N6perate correctly. After this test, the power switch shall have no electrical

s clause only applies when the tool is in the configuration where it is directly connecteq to

3.1.10 This subclause applies only to power switchés of tools capable of performjng

3.1.10.201 Power switches, other than those ©fytools described in L.23.1.10, shall have

mpliance is checked by subjecting a switeh'to 50 operation cycles of making and breakjng

:)nﬂ
[ at

tch

brates properly in the “on” and “off” positions at the end of the test, it is considered to have

3.1.10.202 Powerswitches, other than those of tools described in L.23.1.10, shall
hstand, without- excessive wear or other harmful effect, the mechanical, electrical, and

mpliance )is checked by subjecting a switch to 6 000 cycles of operation making gnd
aking“the current encountered in the fully charged battery tool operated at no-load. The

ich
or

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

L.23.201

IEC 62133.

NOTE The above requirement for testing according to IEC 62133 does not include the battery pack itself.

Cells employed in tools or cells employed in battery packs shall comply with

L.23.202 Rechargeable cells employed in tools or in battery packs shall not be of lithium-

me

tal type.

Compliance is checked by inspection.
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NOTE Lithium-ion cells are not lithium metal cells.
L.24 Supply connection and external flexible cords

L.24.1 This subclause also applies to a flexible cord between a non-isolated source and
the tool.

L.24.3 This subclause also applies to a flexible cord between a non-isolated source and
the tool.

L.24.4 This subclause applies, except a flexible cord provided between a non-isolated
soyrce and the tool shall not be provided with a plug that can be connected directly{to the
majins.

L.24.5 This subclause does not apply to a flexible cord provided between (@ ‘non-isolated
solirce and the tool.

L.24.20 This subclause applies, except a flexible cord provided between a non-isolated
solirce and the tool shall not be provided with an appliance inletxthat can be connected
dir¢ctly to the mains.

L.24.201 For battery tools with separable battery packs (the’ external flexible cable or cprd
shall have anchorages such that the conductors are relieved from strain, including twistipg,
where they are connected within the tool, and protected from abrasion.

Compliance is checked by inspection.

L.25 Terminals for external conductors

This clause does not apply to interconhection cords.

L.26 Provision for earthing

This clause only applies when the tool is in the configuration where it is directly connected to
the mains or to a non-isolated source.

L.28 Creepage distances, clearances and distances through insulation
This clausé_is applicable except as follows:

L.284 "Addition:

This subclause only applies when the tool is in the configuration where it is directly connected
to the mains or to a non-isolated source. During the evaluation in this condition, battery
packs are to be connected to the tool. The tool is also evaluated with the battery pack
removed if such removal can be accomplished without the use of a tool.

Between parts of opposite polarity that are live during charging, the creepage distances and
clearances of IEC 60335-1:2010 shall apply, if they are greater than the values in Table 12.

L.28.201 Creepage distances and clearances shall not be less than values in millimetres
shown in Table L.1. The clearances specified do not apply to the air gap between the
contacts of thermal controls, overload protection devices, switches of micro-gap construction,
and the like, or to the air gap between the current-carrying members of such devices where
the clearances vary with the movement of the contacts. Creepage distances and
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clearances also do not apply to the construction of battery cells or the interconnections
between cells in a battery pack. The values specified in Table L.1 do not apply to cross-over
points of motor windings.

The values in Table L.1 are equal or larger than the values required by IEC 60664-1, when

an overvoltage category Il;

a material group Ill;

a pollution degree 1 for parts protected against deposition of dirt and for lacquered or

enamelled windinas:
S=-

— |a pollution degree 3 for other parts;
— |inhomogeneous electric field

arg applied.

For parts of different polarity, clearance and creepage distances less than those given in
Table L.1 are acceptable if the shorting of the two parts does not result in“‘the tool starting.

NOTE 1 The risk of fire due to spacings below the required values is covered by.the requirements of 18.1.

Table L.1 — Minimum creepage distances and-clearances
between parts of opposite palarity

Dimensions in millimefres

Working voltage Working voltage Working voltage
<15V >15V and <32V >32V
Creepage Clearance Creepage Clearance Creepage Clearance

distance distance distance
0,82 0,8 1,5 1,5 2,02 1,5

These creepage distances are slightly Jower than suggested by IEC 60664-1. Creepage distance¢s
between live parts of different polarityc(functional insulation) are only associated to fire hazard, not fto
electric shock hazard. As products in_the“scope of IEC 62841 are products supervised during normal use,
lower distances are justified.

For parts having a hazardous voltage between them, the sum total of the measufed
distances between each of these parts and their nearest accessible surface shall not be I¢ss
than 1,5 mm clearance and 2,0 mm creepage distance.

NOTE 2 Figure L.1 proyides clarification on the measurement method.
Compliance is checked by measurement.

The way inwhich creepage distances and clearances are measured is indicated in Annex| A.
D

Yoo Fnil (i A mdant iaifl £ A il T = £l fail jo niiahad (nf Aanrmara o
l” ar ToImm I vurritatv e il tTe dU U T OooIvTIC ourrav e, tric 1UITN 1o PuUuoricu 1ritv CuUrricro dir

means of the test probe B of IEC 61032:1997, but is not pressed into openings.

~

iqtances through slots or openings in external parts of insulating material are measured to
nad th IH) by
U trc 1mTne

The sum total of distances measured between parts operating at hazardous voltage and
accessible surfaces is determined by measuring the distance from each part to the accessible
surface. The distances are to be added together to determine the sum total. See Figure L.1.
For the purpose of this determination, one of the distances shall be 1,0 mm or greater. See
Annex A, cases 1 to 10.

If necessary, a force is applied to any point on bare conductors and to the outside of metal
enclosures, in an endeavour to reduce the creepage distances and clearances while taking
the measurements.

The force is applied by means of the test probe B of IEC 61032:1997 and has a value of:
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— 2 N for bare conductors;
— 30 N for enclosures.

Means provided for fixing the tool to a support are considered to be accessible.

IEC 0310/14

Dimension a = distance from positive bare conductive part to the exterfal surface as defined by foil stretched
across the openings.

Dimension b = distance from negative bare conductive part to the“external surface as defined by foil stretched
across the openings.

a+|b is the sum total as defined in L.28.201.

Figure L.1 — Measurement of clearances
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 3-1TT: Particular requirements for transportable
combined mitre and bench saws

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
pll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronie fields. To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repg
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)"). T
preparation is entrusted to technical committees; any IEC National Committee ifiterested in the subject dealt
may participate in this preparatory work. International, governmental and non‘governmental organizations liai
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization
Standardization (ISO) in accordance with conditions determined by agreement between the two organization

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical committee has representation from
nterested IEC National Committees.

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

n order to promote international uniformity, IEC/National Committees undertake to apply IEC Publicati
ransparently to the maximum extent possible indheir national and regional publications. Any divergence betw|
pny |[EC Publication and the corresponding national or regional publication shall be clearly indicated in the la

EC itself does not provide any attestatien’of conformity. Independent certification bodies provide confor
pssessment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible for
pervices carried out by independenticertification bodies.

All users should ensure that they-have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
Expenses arising out-ef the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable, for the correct application of this publication.
EC draws attention to the possibility that the implementation of this document may involve the use of
respéect,thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), w

mays/be required to implement this document. However, implementers are cautioned that this may not repreq
he.latest information, which may be obtained from the patent database available at https://patents.iec.ch.
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Attention is drawn,to the Normative references cited in this publication. Use of the referenced publicationg is

(a)

patent(s)\IEC takes no position concerning the evidence, validity or applicability of any claimed patent righfs in

ich
ent
|[EC

shall not be held responsible for identifying any or all such patent rights.

IEC 62841-3-11 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

116/802/FDIS 116/824/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.
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The language used for the development of this International Standard is English.

This document is to be used in conjunction with IEC 62841-1:2014.

This document supplements or modifies the corresponding clauses in IEC 62841-1, so as to
convert it into the IEC Standard: Particular requirements for transportable combined mitre and
bench saws.

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

apj

lies as far as reasonable. Where this document states "addition", "modification"

or

"re

Th

Su

blacement", the relevant text in IEC 62841-1 is to be adapted accordingly.

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

test specifications: in italic type;

terms defined in Clause 3: in bold type

notes: in small roman type.

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

numbered starting from 101.

Su

theg main body of this document are numbered starting from 301.

Al

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

opé¢rated hand-held tools, transportable tools and lawn and garden machinery — Safety, can
found on the IEC website.

Th

acgordance with ISO/IEC Directives,Rart 1 and ISO/IEC Directives, IEC Supplement, availa

at

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

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

Th
sta

b committee has decided that the contents of this document will remain unchanged until
bility date indicated,on the IEC website under webstore.iec.ch in the data related to

specific document. At this date, the document will be

NO
orgd

reconfirmed;
withdrawfi;-er

reviseds

I'E The attention of Natlonal Commlttees is drawn to the fact that equrpment manufacturers and tes'

are

bclauses, notes, tables and figures in Annex K and Annex L which are additional to thoseg in

or-
be

s document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in

ble
are

the
the

WhICh to make products in accordance with the new requirements and to equip themselves for conductlng new or

revi

ised 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.


http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
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ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS,
TRANSPORTABLE TOOLS AND LAWN AND GARDEN MACHINERY -
SAFETY -

Part 3-11: Particular requirements for transportable
combined mitre and bench saws

1 | Scope
IEG 62841-1:2014, Clause 1 is applicable, except as follows:
Adtition:

This part of IEC 62841 applies to transportable combined mitre and behch saws intended to
be|used with a toothed saw blade for cutting wood and analogous* materials, plastics and
nomferrous metals except magnesium with a saw blade diameter not-exceeding 315 mm, whjich
hefeinafter is simply referred to as saw or tool.

This document does not apply to

— |saws intended to cut other metals, such as magnesSium, steel and iron, or food;

— |saws with an automatic feeding device;

— |saws designed for use with abrasive wheels;

— |saws designed for use with dado blades;

— |single function bench or table saws;

— [|single function mitre saws;

— |combined mitre and bench saws other than transportable.

NOTE 101 Transportable saws intended to cut ferrous metals will be covered by a future part of IEC 62841-3.
NOTE 102 Transportable tools.designed for use with abrasive wheels are covered by IEC 62841-3-10:2015.
NOTE 103 Transportable'table saws are covered by IEC 62841-3-1:2014.

NOTE 104 Transportable mitre saws are covered by IEC 62841-3-9:2020.

NOTE 105 In Europe (EN IEC 62841-3-11), the following additional NOTE applies:

NOTE.Z101 Combined mitre and bench saws other than transportable are covered by EN 1870-3:2014.

2 | Nermative references

IEC 62841-1:2014, Clause 2 is applicable, except as follows:
Addition:

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

ISO 180, Plastics — Determination of Izod impact strength

NOTE 101 In Europe (EN IEC 62841-3-11), the following additional normative reference applies:

EN 847-1:2017, Tools for woodworking — Safety requirements — Part 1: Milling tools, circular saw blades
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3

Terms and definitions

IEC 62841-1:2014, Clause 3 is applicable, except as follows:

Addition:

3.1

01

anti-kickback device
device that allows the movement of the workpiece in the cutting direction but reduces the
likelihood of the rnpid movement of the \A/nrkpiprp in the direction nppncitp of feed

3.102
bevel angle
angular displacement of the saw blade plane with respect to the table top plang! the posit

of

3.1
ce
de

Not

he saw blade plane that is perpendicular to the table top being the 0° bevelpesition

03
tre workpiece support
ice that has a face supporting the workpiece in conjunction with_the fence

e 101 to entry: See Figure 118.

3.1
co
sav

Not|

3.1
tyg

04
bined mitre and bench saw
v intended to be used as a down-cutting cross cut saw and as a circular bench saw

e 101 to entry: The two possible types of saw are type\"A" and type "B", as defined in 3.104.1 and 3.104.2.

04.1
e "A" saw

combined mitre and bench saw equipped with two tables: a mitre saw table having a fen

to 4
suf

Not
fron
dow
Not

Not

upport the material to be cut as the;saw blade is brought down and a bench saw table wh
ports the material to be cut as it-is*'fed by hand towards the saw blade

e 101 to entry: In mitre saw mode;-the saw blade is suspended over the mitre saw table from an arm, norm
a point located at the tablesor-on a part of the frame of the tool. A sliding cutting movement can follo

nward cutting action or vicetversa.

e 102 to entry: In beneh'saw mode, the saw blade projects through a slot in the bench saw table.

e 103 to entry: SéeyFigure 101.

on

ce
ich

ally
W a
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IEC

a) Example provided with U-shaped guard

|' W:,-//

{
|
L

b) Example provided with open guard construction

IEC

Figure 101 — Combined mitre and bench saw (type "A")

3.104.2

tyge "B" saw
compinean d a d
workpiece during mitre and bench sawing operations

the

na per W equipped w

Note 101 to entry: The saw blade is capable of being located either above or below the table.

Note 102 to entry: In mitre saw mode, the saw blade is suspended over the table from an arm, normally from a point
located at the table or on a part of the frame of the tool. In some cases, a sliding movement follows a downward
cutting action or vice-versa.

Note 103 to entry: In bench saw mode, the saw blade projects through a slot in the table.

Note 104 to entry: See Figure 102.
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IEC

IEC

b) Example in bench saw position

Figure 102 — Combined mitre and bench saw (type "B")

3.105
cross cutting
cutting operation performed utilizing a cross-cutting fence to guide the workpiece

Note 101 to entry: For natural wood, cross cutting is performed predominantly in a perpendicular direction with
the grain of the wood; for engineered materials, cross cutting is performed perpendicular to the length of the

workpiece.
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3.106

cutting capacity

for any depth setting of the saw blade at 0° bevel position, the height of the highest saw blade
tooth tip above the table top

Note 101 to entry: For any depth setting of the saw blade, at bevel angles other than 0°, the height of the highest
saw blade tooth tip above the table top, but only the side of the tooth closest to the table is considered.

3.106.1

maximum cutting capacity
cutting capacity at the maximum depth setting of the saw blade and, unless otherwise
spe{cified, at 0° bevel

3.107
D
maximum specified diameter of the saw blade

3.108

dagdoing
noh-through cutting operation performed with a saw blade using one_or more cuts to proddice
a rectangular sided slot in the workpiece

3.109
ferjce
deyice to position the workpiece and absorb the horizontalforces from the saw blade during the
cutting process

3.109.1

crgss-cutting fence
ferjce that is designed to move parallel with the plane of the saw blade during the cutting
prgcess or to position the workpiece for axtable saw with sliding function

Note 101 to entry: Some cross-cutting fences,;have provisions to adjust the workpiece guiding face laterally anfl/or
have mitre angle capability.

3.109.2

rip|fence
ferjce that has the workpiece'guiding face parallel with the plane of the saw blade and that ¢an
be [set to a desired distance from the saw blade

3.1110

fully down position
pogition of the.saw unit after adjustment of the saw in accordance with 8.14.2 a) 105) and any
depth-of-cut ‘stop as in 8.14.2 a) 107) disengaged or adjusted in order to produce the lowgest
position.efthe saw unit

3.114
grooving
series of repeated non-through cuts of same or different depth and spacing from each other,
performed with an ordinary saw blade, to remove material for the purpose of creating a slot or
for shaping or bending the workpiece

Note 101 to entry: Grooving is also known as slotting or kerfing.

3.112

kerf width

distance between two parallel planes that are touching the opposing sides of at least three saw
blade tooth tips
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3.1
kic

13
kback

sudden reaction to a pinched, jammed or misaligned workpiece with respect to the saw blade,
which causes the workpiece to be propelled by the saw blade

3.1

14

linked action
action of opening and closing of the guard related to the corresponding up and down movement
of the saw unit

3.1[15
mitfre angle
angular displacement of the plane of the fence with respect to the cutting line, the position

the

3.1
mo
no
pro

Not|

Notpe 102 to entry: Moulding head cutting is predominantly used for decofration.

3.117

noh-removable

welded, riveted or secured utilizing non-standard sithple fasteners and not removable W
ordinary household tools, such as slotted or Philip§tip screwdrivers and/or simple wrenche
3.1]18

noh-through cutting

cufting operation where the cutting devicé does not protrude beyond the thickness of
worlkpiece

3.119

plgwing

noh-through cutting operation performed by moving a workpiece over an ordinary saw blg
in ltjench saw mode utilizing’a special fence that is not parallel with the cutting line of the ¢
blade, and in very smalkincrements increasing the depth of the cut after each pass to shave
large, arcing surface areas

Note 101 to entry: ‘Plowing is also known as cove cutting.

3.1]20

plynge cutting

no

saw blade plane that is perpendicular to the plane of the fence being the 0° mitre positi

16

ulding head cutting

n-through cutting operation performed with a specially shaped (@utting device wh
duces a corresponding shape of the cutter on the bottom surface of\the workpiece

e 101 to entry: Moulding head cutting is also known as shaping.

n-through cutting operation starting at a location other than the edge of a workpiece

of

ich

th

o

the

de
aw
off

Note 101 to entry: The cut is typically performed by first securing the workpiece over the stationary saw blade
lowered below the table top and then by slowly raising the rotating saw blade into the workpiece. The saw blade can
be raised to fully cut through the thickness of the workpiece before the workpiece is advanced by guiding it with a
rip fence or cross-cutting fence.

3.1

21

rabbeting
non-through cutting operation creating a rectangular notch in the edge of a workpiece where
the notch is cut by two non-through cuts perpendicular to each other, performed with an ordinary
saw blade on the side and the bottom edge of the workpiece

Note 101 to entry: Rabbeting is also known as rebating.
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3.122

resawing

combination of two non-through cuts performed with an ordinary saw blade in the same pla
but on opposite sides of a workpiece that result in reducing the thickness of the workpiece

3.123
riving knife

24

ne

device located behind and in the plane of the saw blade, within the cutting capacity of the saw
blade and in a fixed proximity to the saw blade through an entire depth of cut and bevel angle

operating range of the saw blade, with an intended function to reduce the risk of saw bla
pin ilillg and 'uillu'illg

3.123.1

adjustable extended riving knife
deyice designed to function at least in one position as an extended riving knife and.in a secg
pogition as a riving knife

3.1[23.2

exfended riving knife
deyice identical to a riving knife except it extends above the maximum cutting capacity
thel saw blade to allow the mounting of a saw blade guard, an anti=-kickback device or bof

3.1[23.3
fixed extended riving knife
exfended riving knife that is fixed in position

3.124
rilecutting

cufting operation performed utilizing a rip fenee’to guide the workpiece

de

nd

of
h

Note 101 to entry: For natural wood, rip cutting is‘performed predominantly in a parallel direction with the graip of

the wood; for engineered materials, rip cutting is\performed parallel with the length of the workpiece.

3.125
saw unit
deyice with an affixed saw bladg, capable of performing a cutting action

3.1]26

say blade guard
deyice designed tominimize inadvertent contact of the blade, being either a top guard o
lower guard

3.126.2
over-arm saw blade guard
saw blade guard suspended from a device above the table top in bench saw mode such that

the mounting structure for the saw blade guard is not in the workable range of the table t
plane

3.126.3
top guard

op

saw blade guard mounted above the table top in bench saw mode such that a workpiece will

pass between the mounted device and the table top
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3.1

27

table top
horizontal surface that is in contact with and supports the workpiece

3.1

28

tapered cut
cut performed utilizing a fixture to hold the workpiece such that the straight edge of the
workpiece is not parallel with the cutting line of the saw blade

Note 101 to entry: The fixture is guided by the rip fence.

3.1]29
thriough cutting
cutting operation where the saw blade protrudes beyond the thickness of the workpiece

3.1130
zerllo clearance table insert

in

IEQ

Ad

4.1

table insert that is manufactured without any slot for the saw blade, with~the intention that
slof in the table insert will be cut after installation in the saw by the actual saw blade instal
he saw
General requirements
62841-1:2014, Clause 4 is applicable, except as follows:
dition:
01 Throughout the remaining part of this;document, unless otherwise explicitly stat

wh

5

IE(

bnever a requirement or a reference is . made to

"saw blade":
this shall equally apply to any "saw blade" as specified in accordance with 8.14.2 a);
"force" as multiple of D:

"riving knife":
this shall equally" apply to ‘"extended riving knife", but not vice ver

This terminology-rule does not apply to "riving knife position", i.e. the "riving knife positi
cannot be substituted with an "extended riving knife position".

General conditions for the tests

[ 62841-1:2014, Clause 5 is applicable.

the force shall be measured in N and the saw blade diameter D shall be measured in mm;

he
ed

4%
o

sa.

6

Radiation, toxicity and similar hazards

IEC 62841-1:2014, Clause 6 is applicable.

7

Classification

IEC 62841-1:2014, Clause 7 is applicable.
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Marking and instructions

IEC 62841-1:2014, Clause 8 is applicable, except as follows:

8.1 Addition:

Combined mitre and bench saws shall be marked with:

If t

cufting line in alignment with the plane of the saw blade shall be marked on the'top guard.

8.3 Addition:

Th
vic

blade, or by any other means not less visible and indelible.

maximum saw blade diameter and minimum saw blade diameter,;
Tatedno-toad-speetd;

the maximum cutting capacity for bench sawing operation;

saw blade bore diameter.

he top guard in bench saw mode is made of non-transparent material, an jndication of the

b direction of rotation of the saw blade shall be indicated on afixed part of the saw in the
nity of the spindle axis by an arrow raised or sunk, which is visible when changing the saw

WHere the tool is designed to operate at more than one spindle speed, the selected speed shall

be

nuinerical speed settings).

indicated on the tool at the selecting device (e.g.-variable speed control dial provided with

8.3.101 The riving knife shall be permanently.marked, e.g. by engraving, stamping or etchipg,

wit

widths that can be used with this riving Knife.

Co

8.1

Th

paint may be printed separately from the "General Power Tool Safety Warnings".

8.1
a)

n its thickness and with the saw blade_diameter D, saw blade body thicknesses, and kerf

mpliance is checked by inspection,
4.1 Addition:

e additional safety instructions as specified in 8.14.1.101 to 8.14.1.103 shall be given. This

|4.1.101 Safety instructions for combined mitre and bench saws

Combined-mitre and bench saws are intended to cut wood or wood-like products, they
cannot.be used with abrasive cut-off wheels for cutting ferrous material such as bars,
rods, studs, etc. Abrasive dust causes moving parts such as the lower guard to jam. Spayks
fromabrasive cutting will burn the lower guard, the kerf insert and other plastic parts.

ep guard AP 5 gards mu be In working order and be properity mour

5 3 ace. 3 3 ed,
especially after a mode change. A guard that is loose, damaged, or is not functioning
correctly must be repaired or replaced.

Do not use the saw until the table is clear of all tools, wood scraps, etc., except for
the workpiece. Small debris or loose pieces of wood or other objects that contact the
revolving blade can be thrown with high speed.

Cut only one workpiece at a time. Stacked multiple workpieces cannot be adequately
clamped or braced and may bind on the blade or shift during cutting.

The cut-off piece must not be jammed or pressed by any means against the spinning
saw blade. /f confined, for example using length stops, the cut-off piece could get wedged
against the blade and thrown violently.

Turn off the saw and disconnect the power cord when removing the table insert,
changing the saw blade or making adjustments to the riving knife, anti-kickback


https://iecnorm.com/api/?name=6be045beba59cdfb0bf1fe3ff31faaa8

IEC 62841-3-11:2024 © |IEC 2024 - 15—

g)

h)

3

n)

e)

.14.1.102 Safety instructions for mitre saw mode

device or saw blade guard, and when the machine is left unattended. Precautionary
measures will avoid accidents.

NOTE 101 If an anti-kickback device is not provided, the phrase "anti-kickback device" is omitted in item f)
above.

NOTE 102 At the manufacturer's discretion, it is possible to replace the term "anti-kickback device" by an
appropriate term such as "anti-kickback pawls" or "anti-kickback rollers" in item f) above.

Never leave the saw running unattended. Turn it off and do not leave the tool until it
comes to a complete stop. An unattended running saw is an uncontrolled hazard.

Mount or place the saw in a well-lit and level area where you can maintain good footing
and balance. It should be installed in an area with firm work surface that provides
enough room to easily handle the size of your workpiece. Cramped, dark areas, and
uneven slippery floors invite accidents. A level and firm work surface reduces the FiSk of the
saw becoming unstable.

Frequently clean and remove sawdust from under the saw table and/or the dust
collection device. Accumulated sawdust is combustible and may self-ignite:

The saw must be secured. A saw that is not properly secured may move or tip over.

Always use saw blades with correct size and shape (diamond yversus round) of arbour
holes. Saw blades that do not match the mounting hardware of:the saw will run off-centre,
causing loss of control.

Never use damaged or incorrect saw blade mounting means such as flanges, saw
blade washers, bolts or nuts. These mounting meansiwere specially designed for ypur
saw, for safe operation and optimum performance.

Never stand on the saw, do not use it as a stepping stool. Serious injury could occdr if
the tool is tipped or if the cutting tool is accidentally contacted.

Make sure that the saw blade is installed to rotate in the proper direction. Do not yse
grinding wheels, wire brushes, or abrasive wheels on a saw. /mproper saw blgde
installation or use of accessories not reec6mmended may cause serious injury.

Keep saw blades clean, sharp, and, with sufficient set. Never use warped saw blades
or saw blades with cracked or broken teeth. Sharp and properly set saw blades minimjize
binding, stalling and kickback.

Use clamps to support the workpiece whenever possible. If supporting the workpiTce
by hand, you must always keep your hand at least 100 mm from either side of the saw
blade. Do not use-this saw to cut pieces that are too small to be securely clamped| or
held by hand../f your hand is placed too close to the saw blade, there is an increased fisk
of injury from blade contact.

The workpiece must be stationary and clamped or held against both the fence and the
table. Do' not feed the workpiece into the blade or cut "freehand"” in any wpy.
Unrestrained or moving workpieces could be thrown at high speeds, causing injury.

Push the saw through the workplece Do not puII the saw through the workplece To

the motor press the saw head down and push the saw through the workplece Cutt/ng
on the pull stroke is likely to cause the saw blade to climb on top of the workpiece and
violently throw the blade assembly towards the operator.

Never cross your hand over the intended line of cutting either in front of or behind
the saw blade. Supporting the workpiece "cross handed”, which means holding the
workpiece to the right of the saw blade with your left hand or vice versa, is very dangerous.

Do not reach behind the fence with either hand closer than 100 mm from either side
of the saw blade, to remove wood scraps, or for any other reason while the blade is
spinning. The proximity of the spinning saw blade to your hand may not be obvious and
you may be seriously injured.
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Inspect your workpiece before cutting. If the workpiece is bowed or warped, clamp it

with the outside bowed face toward the fence. Always make certain that there is

no

gap between the workpiece, fence and table along the line of the cut. Bent or warped
workpieces can twist or shift and may cause binding on the spinning saw blade while cutting.

There should be no nails or foreign objects in the workpiece.

g) Plan your work. Every time you change the bevel or mitre angle setting, make sure
the adjustable fence is set correctly to support the workpiece and will not interfere

with the blade or the guarding system. Without turning the tool "ON" and with

no

workpiece on the table, move the saw blade through a complete simulated cut to assure

there will be no interference or danger of cutting the fence.

h)

8.1
1)

NOTE 101 The phrase "bevel or" does not apply for saws without bevel adjustment in item g) above.

Provide adequate support such as table extensions, saw horses, etc. for a workpiece
that is wider or longer than the table top. Workpieces longer or wider than the table fop

can tip if not securely supported. If the cut-off piece or workpiece tips, it can.lift the lo
guard or be thrown by the spinning blade.

Do not use another person as a substitute for a table extension . or as additio
support. Unstable support for the workpiece can cause the blade to‘bind or the workpig
to shift during the cutting operation, pulling you and the helper into'the spinning blade.

Always use a clamp or a fixture designed to properly support round material such
rods or tubing. Rods have a tendency to roll while being cut,Vcausing the blade to "b
and pull the work with your hand into the blade.

Let the blade reach full speed before contacting the workpiece. This will reduce the
of the workpiece being thrown.

If the workpiece or blade becomes jammed, turn:the saw off. Wait for all moving p
to stop and disconnect the plug from the power source and/or remove the batt
pack. Then work to free the jammed material. Continued sawing with a jammed workpié
could cause loss of control or damage to the’saw.

After finishing the cut, release the switch, hold the saw head down and wait for
blade to stop before removing the cut-off piece. Reaching with your hand near
coasting blade is dangerous.

Hold the handle firmly when-making an incomplete cut or when releasing the swi
before the saw head is completely in the down position. The braking action of the §
may cause the saw head toybe suddenly pulled downward, causing a risk of injury.

NOTE 102 The warning in itém n) above applies only for saws with a brake system.

4.1.103 Safetysinstructions for bench saw mode
Guarding related warnings

er

hal
bce

as
te"

isk

rts

ry
bce

he
the

ch
aw

a) Always use saw blade guard, riving knife and anti-kickback device for every

through-cutting operation. For through-cutting operations where the saw blade ¢
completely through the thickness of the workpiece, the guard and other safety devi
help reduce the risk of injury.

uts
res

in item 1) a) above.

NOTE 102 At the manufacturer's discretion, it is possible to replace the term "anti-kickback device'
an appropriate term such as "anti-kickback pawls" or "anti-kickback rollers" in item 1) a) above.

ted

" by

NOTE 103 The warning in item 1) a) above is omitted, if the saw is designed with a non-removable fixed

extended riving knife that has a non-removable guarding system.
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2)

b)

After completing a non-through cut such as rabbeting, resawing, or dadoing,
restore the riving knife to the extended-up position. With the riving knife in the
extended-up position, reattach the blade guard and the anti-kickback device. The
guard, riving knife, and anti-kickback device help to reduce the risk of injury.

NOTE 104 The term "rabbeting" can be substituted by "rebating" in item 1) b) above.

NOTE 105 If dadoing or resawing cuts are not permitted, the term "dadoing or resawing cuts" is omitted
in item 1) b) above.

NOTE 106 If an anti-kickback device is not provided, the warning in item 1) b) above is revised as follows:

c)

d)

Cutting procedures warnings

a)

After completing a non-through cut such as rabbeting, resawing, or dadoing, restore the riving knife
to the extended-up position. With the riving knife in the extended-up position, reattach the-blpde
guard. The guard and riving knife help to reduce the risk of injury.

NOTE 107 At the manufacturer's discretion, it is possible to replace the term "anti-kickback: device| by
an appropriate term such as "anti-kickback pawls" or "anti-kickback rollers" in item 1) b)aboeve.

NOTE 108 The warning in item 1) b) above is omitted, if the saw is designed with a hon-removable fiked
extended riving knife that has a non-removable guarding system.

Make sure the saw blade is not contacting the guard, riving knife or the workpig¢ce
before the switch is turned on. /nadvertent contact of thesetitems with the saw blgde
could cause a hazardous condition.

Adjust the riving knife as described in this instruction manual. /ncorrect spacing,
positioning and alignment can make the riving knife ineffective in reducing the likelihgod
of kickback.

For the riving knife and anti-kickback device to-work, they must be engaged in the
workpiece. The riving knife and anti-kickback device are ineffective when cutting
workpieces that are too short to be engaged with the riving knife and anti-kickback
device. Under these conditions, kickback.cannot be prevented by the riving knife gnd
anti-kickback device.

NOTE 109 If an anti-kickback device is hot provided, the warning in item 1) e) above is revised as folldws:

For the riving knife to work, it must’be engaged in the workpiece. The riving knife is ineffective when
cutting workpieces that are too short\to be engaged with the riving knife. Under these conditions, a kickHack
cannot be prevented by the riving knife.

NOTE 110 At the manufacturer's discretion, it is possible to replace the term "anti-kickback device| by
an appropriate term such'as "anti-kickback pawls" or "anti-kickback rollers" in item 1) e) above.

Use the appropriate saw blade for the riving knife. For the riving knife to functjon
properly, the saw blade diameter must match the appropriate riving knife and the bgdy
of the saw blade must be thinner than the thickness of the riving knife and the cuttjng
width of the-saw blade must be wider than the thickness of the riving knife.

ﬂ DANGER: Never place your fingers or hands in the vicinity of or in line with the
saw blade. A moment of inattention or a slip could direct your hand towards the Jaw
blade and result in serious personal injury.

b)

c)

Feed the workpiece into the saw blade or cutter only against the direction of
rotation. Feeding the workpiece in the same direction that the saw blade is rotating
above the table may result in the workpiece, and your hand, being pulled into the saw
blade.

NOTE 111 If cutters other than the saw blade are not permitted in accordance with 8.14.2, then "or cutter"
is omitted in item 2) b) above.

Never use the mitre gauge to feed the workpiece when ripping and do not use the
rip fence as a length stop when cross cutting with the mitre gauge. Guiding the
workpiece with the rip fence and the mitre gauge at the same time increases the
likelihood of saw blade binding and kickback.
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d) When ripping, always keep the workpiece in full contact with the fence and always
apply the workpiece feeding force between the fence and the saw blade. Use a
push stick when the distance between the fence and the saw blade is less than
150 mm, and use a push block when this distance is less than 50 mm. "Work

helping" devices will keep your hand at a safe distance from the saw blade.

e) Use only the push stick provided by the manufacturer or constructed
accordance with the instructions. This push stick provides sufficient distance of
hand from the saw blade.

in
the

f) Never use a damaged or cut push stick. A damaged or cut push stick may break

causing your hand to slip into the saw blade

g) Do not perform any operation "freehand". Always use either the rip fence jonr\{
mitre gauge to position and guide the workpiece. "Freehand" means using y
hands to support or guide the workpiece, in lieu of a rip fence or mitre gauge. Freeha
sawing leads to misalignment, binding and kickback.

h) Never reach around or over a rotating saw blade. Reaching for a workpiece may le
to accidental contact with the moving saw blade.

i) Provide auxiliary workpiece support to the rear and/or sides of the saw table
long and/or wide workpieces to keep them level. A Jong and/or wide workpiece ha
tendency to pivot on the table's edge, causing loss of controel, saw blade binding §
kickback.

j) Feed the workpiece at an even pace. Do not bend, twist or shift the workpiece fr
side to side. If jamming occurs, turn the tool off imimediately, unplug the tool, th
clear the jam. Jamming the saw blade by the workpiece can cause kickback or stall
motor.

he
bur
nd

ad

for
S a
nd

bm
en
the

k) Do not remove pieces of cut-off materialwhile the saw is running. The material may

become trapped between the fence or inside the saw blade guard and the saw bla
pulling your fingers into the saw bladé>Turn the saw off and wait until the saw blé
stops before removing material.

e,
de

) Use an auxiliary fence in contact'with the table top when ripping workpieces lgss

than 2 mm thick. A thin workpiece may wedge under the rip fence and create
kickback.

Kickback causes and related-warnings

Kickback is a sudden reagtion of the workpiece due to a pinched saw blade, a jammed §
blade or misaligned line of cut in the workpiece with respect to the saw blade or when a ¢
of the workpiece binds between the saw blade and the rip fence or other fixed object.

Most frequently @during kickback, the workpiece is lifted from the table by the rear port
of the saw blade and is propelled towards the operator.

Kickback.is-the result of saw misuse and/or incorrect operating procedures or conditig
and can-be avoided by taking proper precautions as given below.

a) Never stand directly in line with the saw blade. Always position your body on
same side of the saw blade as the fence. Kickback may propel the workpiece at h

b a
aw
art
on
ns

he
igh

velocity towards anyone standing in front of and in line with the saw blade.

b) Never reach over or in back of the saw blade to pull or to support the workpiece.
Accidental contact with the saw blade may occur or kickback may drag your fingers into

the saw blade.

c) Never hold and press the workpiece that is being cut off against the rotating s
blade. Pressing the workpiece being cut off against the saw blade will create a bind
condition and kickback.

aw
ing

d) Align the fence to be parallel with the saw blade. A misaligned fence will pinch the

workpiece against the saw blade and create kickback.
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e)

g)

h)

8.14.2 a) Addition:

10
102
103)
104)

)
)

10%)
106)
107)

o}

Use a featherboard to guide the workpiece against the table and fence when
making non-through cuts such as rabbeting, dadoing or resawing cuts. A
featherboard helps to control the workpiece in the event of a kickback.

NOTE 112 The term "rabbeting" can be substituted by "rebating" in item 3) e) above.

NOTE 113 If dadoing or resawing cuts are not permitted, the term "dadoing or resawing cuts" is omitted
in item 3) e) above.

NOTE 114 The warning in item 3) e) above is omitted, if the saw is designed with a non-removable fixed
extended riving knife that has a non-removable saw blade guard.

T | ’ | i ¢ into blind £ bled kpieces.

The protruding saw blade may cut objects that can cause kickback.

NOTE 115 The safety warning in item 3) f) above only applies to tools where such cuts are pefmitted by
design and instruction.

Support large panels to minimize the risk of saw blade pinching.-and kickbagk.
Large panels tend to sag under their own weight. Support(s) must be ‘placed unden all
portions of the panel overhanging the table top.

Use extra caution when cutting a workpiece that is twisted, knotted, warped|or
does not have a straight edge to guide it with a mitre gaugeor along the fence. A
warped, knotted, or twisted workpiece is unstable and causes misalignment of the Kerf
with the saw blade, binding and kickback.

Never cut more than one workpiece, stacked vertically or horizontally. The gaw
blade could pick up one or more pieces and cause, Kickback.

When restarting the saw with the saw blade in the workpiece, centre the saw blgde
in the kerf so that the saw teeth are not engaged in the material. /f the saw blgde
binds, it may lift up the workpiece and cause kickback when the saw is restarted.

Instruction to identify the correct saw blade to be used for the material to be cut;

Information about maximum cutting capacities at zero and maximum bevel angles;
Information about maximumbevel angle and mitre angle settings, as applicable;

Information about the bgre“diameter, the allowed range of kerf width and the saw blade
body thickness and instruction on how to correctly match the saw blade diameter, kierf
width and body dimensions to the riving knife;

Instructions for ‘adjusting the saw for proper cutting capacity, if applicable;
Instruction how to use and correct adjustment of the lower guard in bench saw mode;

Instruction.-how to properly use the setting device(s) and the locking device(s) for the
saw blade depth-of-cut stop, mitre angle and bevel angle, as applicable;

Forisaws with sliding function: Instruction for the cutting sequence;

In'structions on how to set the depth of cut of the saw blade for non-through cuts,|as
applicable;

110)
111)
112)

113)

114)

115)

Instruction to use only sharp saw blades that are not damaged or deformed;
Instruction not to use saw blades manufactured from high speed steel;

Instruction to ensure the speed marked on the saw blade is at least equal to the speed
marked on the saw;

Instructions for the saw blade changing procedure including proper saw blade direction
installation, including instruction how to remove and install table inserts or saw blade
access panels, and instruction how to adjust their height with respect to the table top,
if applicable;

Instruction how to properly use the saw blade depth and bevel angle setting locking
device(s), as applicable;

Instruction how to align the fence, if applicable;
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Instruction how to align the saw blade to be parallel with the guiding device used for
cross cutting and how to align the rip fence to be parallel with the saw blade;

Instruction how to mount and adjust the riving knife or the extended riving knife;

Instruction how to use anti-kickback devices, if any. Also instruction how to enable and
disable anti-kickback devices, if this feature is provided;

Instruction how to check that the saw blade guard is functioning correctly;

Instructions for making "Work Helpers" such as a push stick, auxiliary fence, feather
boards and push block, including material and geometry, and instruction how to properly
use them. Instructions for feather boards may be omitted, if the saw is designed with a

121)
123)
123)
124)
12%)

126)

127)

128)

8.14.2 b) Addition,

101)

102)
103)

non-removable fixed extended riving knife that has a non-removable guardjng
system;

Instruction how to connect dust extraction systems;
Instruction to always put the push stick into storage when it is not in use;

When fitted with a laser or LED: warning not to exchange the laser or LED'With a differgnt
type. Instruction that repairs shall only be carried out by the manufacturer or|an
authorized agent;

Instruction to ensure that the upper portion of the saw blade is completely enclosed in
the mitre saw mode;

For type "B" saws: instruction how to correctly locate the saw in either the mitre| or
bench saw mode;

For saws with over-arm saw blade guard: Instruction to adjust the saw blade guard
to contact the table top and instruction to adjust the saw blade guard to prevent contact
with the saw blade for any depth and bevel angle setting;

For saws with sliding function: Instruction how to set up the saw for rip cutting and
cross cutting and how to adjust the cross-cutting fence;

For non-through cutting operations‘only: Instructions on how and when to remove and
install the guarding system components and the anti-kickback device, if any.
Instruction how to adjust the adjustable extended riving knife or to exchange the fixed
extended riving knife, as applicable.

NOTE In Europe (EN IEC 62841-3-11), the following additional requirement applies:

Z101) Instruction to use\only saw blades specified by the manufacturer, with a warning that the rijing
knife shall not be thicker than the width of the groove cut by the saw blade and not thinner than
the body of the saw blade. Instruction that specified saw blades intended for wood and analogous
materials.shall comply with EN 847-1:2017.

InstruCtion how to correctly replace and reposition the saw blade, including details |for
corfect guard repositioning in mitre saw mode and bench saw mode;

Instruction to ensure that the arm is securely fixed when bevelling;

Instruction to ensure that the arm is securely fixed in the working position in the bench

104)

105)

saw mode;

Instruction to ensure that the bench saw table is securely fixed at the chosen height (for
type "A" saws only);

Instruction how to perform cuts correctly and safely:
i) in mitre saw mode, always to clamp workpieces to the saw table;

ii) ensure that the saw is always stable and secure (e.g. fixed to a bench) and
instruction how to fix the tool to a workbench or the like;

iii) if adjustable and/or removable workpiece support extension(s) are provided,
instruction to always fix and use these extension(s) during operation;

iv) to support long workpieces with appropriate additional supports;
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106)

107)

108)

109)

Instruction how to clamp workpieces to the mitre table and the proper use of the
workpiece clamping device;

Instruction on correct through cutting operations, including cross cutting and rip
cutting, mitre angle and bevel angle cutting procedures, the use of the cross-cutting
fence and the use of the high and low rip fence;

Instruction whether and how simple non-through cutting operations such as grooving
or rabbeting should be carried out, including guarding requirements and the use of
featherboards;

Instruction that the saw shall not be used for slotting (stopped groove);

11)

111)

112)

113)

114)
115)

116)
117)

s

120)

121)

For tools with variable speed: a table giving guidance on spindle speed selection |for
different materials to be sawn;

If the saw is provided with an interchangeable table insert: instructions how, to-femgve
and install the table insert and how to adjust the table insert height with réespect to the
table top, if applicable;

Instruction whether tapered cuts are permissible. If applicable, instructions to perfqrm
tapered cuts only with proper fixture;
Instruction whether complex non-through cutting operations are permissible.

Instructions how to perform the permissible operations;

NOTE 101 Examples of such operations are plunge cutting, resawing, dadoing, moulding hpad
cutting, plowing.

Information on which materials can be cut. Instructions to avoid overheating the saw
blade tips and, if cutting plastics is permitted, to avoid melting the plastic;

Instruction for construction and use of an auxXiliary fence to be in contact with the taple
top when cutting thin workpieces;

Instructions to avoid bevel ripping on bevelling side of the saw blade;

Instruction for the procedure to cut.a.slot in a zero clearance table insert, if applicable;
Instruction to use an RCD with the tool when mostly used to cut metal;

For saws with an over-arm“saw blade guard: Information about the maximum
recommended width of the-material that can be passed between the saw blade and fhe
supporting structure of the-over-arm saw blade guard,;

Instruction to wear suitable personal protection equipment, this could include:
— hearing protection to reduce the risk of induced hearing loss;

— eye protegtion;

— respiratony protection to reduce the risk of inhalation of harmful dust;

— gloves for handling saw blades and rough material (recommendation that saw blades
should be carried in a holder wherever practicable);

Instruction where to lift and support the saw during transportation and when necesspry
a‘warning not to use guards for this purpose.

£+
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example by the top guard or by the saw blade adjusted to the lowest position.

8.14.2 c) Addition:

101)

102)

Instruction how to properly clean the tool, the dust collection system and the guarding
system;

Instruction to replace the table insert when worn.
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9 Protection against access to live parts

IEC 62841-1:2014, Clause 9 is applicable.

10 Starting

IEC 62841-1:2014, Clause 10 is applicable.

11 mputand—current

IEC 62841-1:2014, Clause 11 is applicable.

12| Heating

IECQ 62841-1:2014, Clause 12 is applicable.

13| Resistance to heat and fire

IEC 62841-1:2014, Clause 13 is applicable.

14| Moisture resistance

IECQ 62841-1:2014, Clause 14 is applicable.

15| Resistance to rusting

IEC 62841-1:2014, Clause 15 is applicable.

16| Overload protection of transformers and associated circuits

IECQ 62841-1:2014, Clause 16 is applicable.

17| Endurance

IEC 62841¢1:2014, Clause 17 is applicable.
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18 Abnormal operation

IEC 62841-1:2014, Clause 18 is applicable, except as follows:
18.8 Replacement of Table 4:

Table 4 — Required performance levels

Type and purpose of SCF Minimum Performance Level (PL)

Pdwer switch — prevent unwanted swiich-on Shall be evaluated using the fault conditions of 18.0.
without the loss of this SCF

Pgwer switch — provide desired switch-off Shall be evaluated using the fault conditions©f 18.6.11
without the loss of this SCF

Prpvide desired direction of rotation Shall be evaluated using the fault conditions of 18.6./1
without the loss of this SCF

Arly electronic control to pass the test of 18.3 c

Oy¥er-speed prevention to prevent output speed above c

130 % of rated no-load speed

Prpvide run-down time as required by 19.106 a

Rgstart prevention in accordance with 21.18.2.1 b

Prevent exceeding thermal limits as in 18.4 and 18.5.3 a

Elpctronic circuit to prevent the tool from operating c

inthe bench saw mode position unless an additional
gyard is installed, if relied upon to fulfil the
refluirements of 19.103.1

Prevent incorrect power switch function as required c
inf21.18.2.1
Prevent self-resetting as required in 23.3 a

19| Mechanical hazards
IEC 62841-1:2014, Clause-19:is applicable, except as follows.
1911 Replacement:

Combined mitre and bench saws shall be equipped with a guarding system, which cannot|be
removed witheut‘'the aid of a tool, except for the top guard.

The guarding system shall comply with the requirements of 19.101, 19.102 and 19.103.

1913 » Replacement:

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

Compliance is checked by the following test.

For dust collection openings, the test probe B of IEC 61032:1997 is used. The test probe is
inserted with a force not exceeding 5 N into the dust collection opening until the probe's stop
face reaches the plane of the dust collection opening and shall not touch hazardous moving
parts.

19.6 This subclause of IEC 62841-1:2014 is applicable.
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7 This subclause of IEC 62841-1:2014 is applicable.

7.101 Combined mitre and bench saw stability

7.101.1 General

In any working position, the tool shall have sufficient stability.

Compliance is checked by the tests in 19.7.101.2 and 19.7.101.3, without the saw being fixed
to the bench.

19.
Th

WH
wo

Th
ach

19,

Th
an

hapdle is released. The tool shall not tip over and shall not be displaced horizontally by m

tha

19.

Co

19)

19

19.
sel

Th

Th
the

7.101.2 Bench saw mode

b tool shall be placed on a horizontal fixed chipboard with smooth surface.

en a push force of 100 N is applied to the front edge of the saw table in the direction of
rkpiece feed, the tool shall not move or start to tip.

p force is then increased to 300 N or until the tool begins to move horizontally, whicheve
ieved first. During this test, the tool shall not tip over.

7.101.3 Mitre saw mode

gle. Without any workpiece, the saw unit is moved.down to its lowest position, and then

n 100 mm.

mpliance is checked by inspection.
8 This subclause of IEC 62841-1:2014 is applicable.

101 Saw blade guards’in mitre saw mode

101.1 Combined mitre and bench saws shall be provided with a combination of fixed 2
f-closing guards'(see Figure 103).

b areas 14and 2 of the tool are as shown in Figure 103.

e tool shall have a fixed guard to guard the area 1. This guard shall, as a minimum, co
periphery of the saw blade within the area 1 and both sides of the saw blade teeth wit

th

the

P saw unit is set to its upper position with the saw blade in vertical position and at 0° mitre

the
bre

7.101.4 Tools shall be provided with the facility to fix the tool to a bench, e.g. by providjing
holes in the tool frame.

nd

ver
hin

area 1 at least to the root of the teeth for any recommended saw blade in accordance

ith

8.14.2 a) 101), irrespective of the position of the saw unit. When the flange or clamping nut is
not circular, it shall be covered by a guard. The top guard of bench saw mode shall be lockable
in the mitre saw mode or, for type "A" saws, the bench saw table shall completely protect the
saw blade when the top table is adjusted in the highest position.

In the upper position of the saw unit, the tool shall have

a combination of fixed and self-closing guards; or
a single self-closing guard
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which guard the area 2. See Figure 103 for illustration. The fixed portion of the guard, if any,
shall cover

the periphery of the saw blade; and

both sides of the saw blade teeth at least to the root of the teeth for any recommended saw

blade in accordance with 8.14.2 a) 101)

within the portion of area 2 that is covered by the fixed guard.

The guard shall comply with this requirement at any mitre and bevel position which is possible.

Fo

by
cal
fur

Th

a)

her independent of the link, provided this additional movement is self-restoring,

b self-closing saw guard shall comply with either a) or b):

The guard shall be of a U-shaped construction (see Figure 101 a)."T"he guard shall cov

— the periphery of the saw blade; and

saw blade in accordance with 8.14.2 a) 101).

For saws with linked action and with the saw unit in its‘upper position, the guard shall
in its completely closed position and both the guard and saw unit shall be locked.

Compliance is checked by inspection and by the\following test.
The saw unit in the upper position at 90°<fo ‘the table is subjected to a load of 10

free movement of the guard.

and the guard shall open by moving the saw unit down. It shall be possible to operate
release device(s) without releasing the grip on the handle.

Compliance is checked bycinspection and by manual test.

shall be locked. When moving down the saw unit from its upper position, the guard s

by manually operating the release device.

Compliance js'checked by inspection and by applying the test probe of Figure 104 in
positions<ef-the saw unit. It shall not be possible to touch the teeth of the saw blade tak
into acgount any free movement of the guard.

Aftér manually operating the release device, the guard shall open by further pressing of
release device for an angle of maximum 60°. See Figure 105.

For saw units without'linked action and with the saw unit in its upper position, the guIrd

saws with linked action, the movement of the lower guard shall be linked with or controljed
the motion of the saw unit. The down directed plunging action of the saw unit's métion shall
se the opening stroke of the lower guard. However, the lower guard shall be-{ree to open

— both sides of the saw blade teeth at least to the root of-the’teeth for any recommended

be

D N

vertically downwards at the highest point of\the operating handle. It shall not be possiblg to
touch the teeth of the saw blade with the’test probe of Figure 104, taking into account gny

The saw unit and guard shall onlycbe unlocked by manually operating the release devicg(s)

the

all

remain locked and-closed in all positions of the saw unit and only be unlocked and opened

all
ng

he

Compliance is checked by inspection and by manual test.

The guard shall be of an open guard construction (see Figure 101 b)) which covers both
sides of the saw blade teeth at least to the root of the teeth for any recommended saw blade
in accordance with 8.14.2 a) 101) as shown in Figure 106 and which opens when it makes
contact with the workpiece or the fence. The guard shall lie on the workpiece or on the

fence during cutting to afford maximum protection.
Compliance is checked by inspection and by manual test.

The guard shall be in its completely closed position and locked when the saw unit is in
upper position.

Compliance is checked by inspection and the following test.

its
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The saw unit in the upper position at 90° to the table is subjected to a load of 100 N
vertically downwards at the highest point of the operating handle. The guard shall remain
locked and not open.

It shall be possible for an operator to unlock the guard without releasing the grip on the
handle.

Compliance is checked by manual test.

IEC

Ke
1 area permanently guarded

2 area guarded in upper position

Figure 103 — Saw blade areas -
Combined mitre and bench saw in mitre saw position (type "B")
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Dimensions in millimetres

/1 3 2
A N R6-8,05

[

o~ \i Y )

? [e0]

al 8 t+-—"—-1¢ - S

S
A

\

30 5 50 +0,2

A

y
A

Y

IEC
Key
1 handle section
2 [fest section

3 probe's flange

Figure 104 — Test probe

IEC
Key
1 table

Figure 105 — Self-closing guard — Opening angle
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A
Y
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y

IEC

guard

saw blade

Figure 106 — Open guard construction

19]101.2 Lower guards, with the saw unit in the fully down position, shall guard against
inadvertent contact with the saw blade.

Co

Wi
an

mpliance is checked by the following test.

h no workpiece present on the table top, the saw is set to 0° bevel angle and 0° mi
gle and the saw unit is in the fully down> position. For manually actuated guards,

acluating lever is then released. For saws with a sliding function, the saw unit is at its maxim
exfended horizontal position from the fence: A test rod with 12 mm diameter and 50 mm leng
with the longitudinal axis of the test prebe parallel to the table top surface and perpendicy

to

wit
wit
dis

e cutting line, is applied with a fore€ not exceeding 5 N along any straight line that is para
h the plane of the table top surface and moved towards the fence. The test rod is app
h a force not exceeding 5 N,and shall not touch the periphery of a (2 £ 0,2) mm thick sf
c of diameter D fitted to thé saw in place of the saw blade.

19]101.3 For saws in mitre saw mode and without linked action provided with a spring loag
guard, the closing time‘of the self-closing guard from the fully open position to the fully clos
pogition shall not gxeeed 0,3 s.

Co
to
to

mpliance is-checked by the following test. During the test, the saw unit is set to cut at
he tablé. Without any lubrication, the self-closing guard is retracted fully and then allow
close-for 20 000 cycles. The closing time from the fully open position to the fully clos

position-shall not exceed the time specified above at the first and at the last of the 20 (

cy

tre
fhe
Lm
th,
lar
llel
jied
eel

ed
ed

D0 °
ed
ed
00

les:

19.101.4 When set for transportation the self-closing guard shall cover the teeth of the saw

bla

de to the front of the tool.

Compliance is checked by inspection and by applying the test probe specified in Figure 104.

19.101.5 Saws shall be so guarded that the saw blade cannot be touched from below the
table. For type "B" saws, this requirement may be met by a removable guard without
interlocking.

Compliance is checked by the following test.
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For type "A" saws:

Below the mitre saw mode table and with the saw unit in its lowest position, the test probe of
Figure 104 is applied in all possible positions, it shall not be possible to touch the teeth of the
saw blade. Above the mitre saw mode table, the guarding shall still comply with the
requirements of 19.101.1 and 19.101.2.

For type "B" saws:

Wit

JoleX

19.
19,

Co
the

Th

majde of material (e.g. aluminium, plastic) that is unlikely to cause tooth breakage.

Th

risk of damage to the guard. Either

If gne side wall of a self-closing guard is.made longer for bevelling, the 6 mm requirement dg
nof apply to the additional side wall partion.

Co

itions. It shall not be possible to touch the teeth of the saw blade.

102 Saw blade guards in bench saw mode
102.1 General

mbined mitre and bench saws shall have a top guard for the top and the ' front portions

p portion(s) of the top guard that may incidentally contact thg, rotating saw blade shall

b guard shall be designed to bear against the body of the saw blade in order to minimize

the guard side walls shall have a thickness of ‘minimum 6 mm or

the guard side walls shall be equipped with.internal ribs on at least the lowest 3 mm of
side walls providing a total thickness of minimum 6 mm (see Figure 107).

mpliance is checked by inspection and by measurement.

ible

of

saw blade which may be an adjustable guard, self-closing guard or a’¢ombination of the¢se
andg may be removable. If adjustable, it shall be possible to do so without the aid of a tool.

be

he

the

es
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Dimensions in millimetres
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side walls
Fibbings (separate or integral)

bptional design: one side of a self-clgsing guard made longer for bevelling

Figure 107 — Top guard side walls

102.2 Riving knife. mounted top guards

er the top and sides of the exposed saw teeth above a straight line between the gu
unting point*on the riving knife and the first tooth at the top of the table with the saw bl3

in the vertical position (an example is shown in Figure 108). The maximum external width of

top

guard-excluding a dust extraction port, if any, shall be 30 mm.

Co

all intended saw-blade diameters and all positions of the saw blade, the top guard siall

IEC

rd
de
the

mpliance is checked by inspection and measurement.

The guard and its supporting system shall have sufficient stability to reduce the risk of the saw

bla

de teeth making contact with the guard.

Compliance is checked by the following test.

For the test, no saw blade is fitted. The guard shall be subjected to a load of 5 N at the front
edge of the guard as illustrated in Figure 109 a). The maximum deflection shall not be more
than 15 mm.
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fop guard

Fiving knife

Figure 108 — Riving knife mounted guard
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a) Riving knife mounted saw'blade guard

Dimensions in millimefres

20

N

o

Z
U/ |
| S

IEC
b) Saw blade guard mounted separately from the riving knife

Key

d deflection under load, d < 15 mm

P measuring point

Figure 109 — Saw blade guard — Stability test
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19.

102.3 Other top guards

When mounted separately from the riving knife, but integral with the tool, the support for the
top guard shall not be in line with the riving knife.

The top guard shall

— limit inadvertent contact with the top and both sides of the saw blade horizontally

between the riving knife and the table top at the front of the saw blade; and

— be adjustable from a position 5 mm above the maximum height of cut down to the table

Th
for

Fo
or

Co

Th
bla

top; and
— remain parallel with the table top.

use during angled cutting, shall be 50 mm.

saws that have the facility to tilt the saw blade, either an auxiliary guard. shall be provig

b maximum external width of the top guard, excluding any auxiliary guard or extension pi¢ce

ed

he top guard shall be capable of being fitted with an extension piece for use during angjed
cutting. The guards or extension pieces shall be exchangeable without\the aid of a tool.

mpliance is checked by inspection and measurement.

de making contact with the guard.

Compliance is checked by the following test.

For the test, no saw blade is fitted. The guard-shall be subjected to a load of 20 N at the fr

edge of the guard as illustrated in Figure 409 b). The maximum deflection shall not be m

than 15 mm.

19]102.4 Self-closing top guards

Self-closing top guards shall automatically:

a) |open by contact with(a)y'workpiece having a thickness equal to the maximum cutt
capacity of the tool in. accordance with 8.14.2 a) 102) to be cut as it is moved towards
saw blade;

b) |remain in contact with the upper surface of the workpiece as it is cut; and

c) |limit inadyértent contact with both sides of the saw blade at least to the root of the teeth
any recommended saw blade in accordance with 8.14.2 a) 101) between the upper surfd
of the werkpiece and the riving knife; and

d) |return to the initial position, in contact with the table top, after the workpiece has mo

p guard and its supporting system shall have sufficient stability to reduce the risk of the saw

ont
bre

ng
he

for
ce

ed

past the top guard.

Compliance is checked by inspection.
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19.103 Guarding below the table

19.103.1 Guarding below the bench saw table for type "A" saws

Access to the toothed rim of the saw blade shall be prevented by either:

or

Compliance is checked by inspection and by applying the test probe of Figure {04 in 4§

JofeX

19[103.2 Guarding below the table for type "B" saws

being in accordance with the requirements of 19.101;

with additional guarding which, if detachable, shall be interlocked either electrically

guard is installed.

sible position.

or

meTHanicatty, whictr prevents thetoot operatimg i the benchrsaw mode positiom umntess this

Ny

WHen used as a circular saw bench, the saw unit shall be capable of-being locked in this

pOS

Conpliance is checked by inspection.

D

It 3

25 |mm below the lower surface of the table top.

Compliance is checked by applying the test probé/of Figure 104 in any possible position W

the

of the saw blade over a section extending 25;mm below the lower surface of the table, 3
Figure 110.

ition.

hall not be possible to touch the toothed rim of the saw”blade that is located more t}

an

ith

saw unit set for 90° and maximum depth of ¢ut. The test probe is not applied from the sidles

ee
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Dimensions in millimetres

25

Key
1 ftable top

2 riving knife

Figure 110 — Guarding below the bench saw table (type "B" saw)

19]104 Return device of the saw unit (mitre saw mode)

The saw unit shall move automatically up from any intermediate position to its upper positjon
when the handle is releasé€d;

The return device of-the saw unit shall withstand at least 100 000 cycles. Down and up is ¢ne
cygle.

Compliance is-checked by the following test.

For each eycle, the saw unit is moved down to its lowest position and then moved upwardg to
its upper position. The time for each movement up or down shall be between 1 s and 2 s.

After completing the test above, the time needed for the back stroke from the lowest position of
the saw unit to its upper position shall not exceed 2 s and the whole mechanical system shall
show no damage and work correctly.

Compliance is checked by inspection, measurement and practical test.

19.105 In the bench saw mode the arm shall be provided with a locking system to keep it in
the working position. It shall not be possible to release the locking system unintentionally.

Compliance is checked by inspection and by the following test.
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It shall not be possible to release the locking system by means of a (100 £ 1) mm diameter
sphere, which is applied with a force of 50 N.

19.

106 Run-down time

If in bench saw mode a self-closing guard is not provided, the run-down time of the saw blade
shall not exceed 10 s after switching off.

Any device for reducing the run-down time to less than 10 s shall not be applied directly to the
saw blade or to the flange.

Co

WH
cre

Wa
the

Th

Fo

20

IEQ

20/

mpliance is checked by inspection and by the following test.

en selecting the speed and/or the saw blade for the test, conditions shall be chosen wh
ate the greatest kinetic energy for which the saw is designed.

rm up the saw unit for at least 15 min by running the saw under no-load before beginn
test.

b time measuring equipment shall have an accuracy of +0,1 s.

an unbraked tool run-down time:

start the motor and run at no-load for 1 min;

turn off the motor and measure the run-down time;
repeat the test two more times;

for each test, the run-down time shall not éxceed 10 s.

a braked tool run-down time:

start the motor and run at no-loadfor 1 min;
turn off the motor and measure-the run-down time;
repeat the test nine more fimes;

for each test, the run-down time shall not exceed 10 s.
Mechanical strength
62841-1:2014, Clause 20 is applicable, except as follows:

1 Addition:

Th

b'saw blade guards shall be manufactured from any of the following:

a)

metal having the characteristics specified in Table 101:

Table 101 — Metal saw blade guard characteristics

Ultimate tensile strength Minimum thickness
N/mm? mm
2 380 1,25
2 350 and < 380 1,50
2 200 and < 350 2,00
2 160 and < 200 2,50

ich

ing
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b)
c)

polycarbonate with a wall thickness of at least 3 mm;

other plastic material of at least 3 mm thickness with an ultimate tensile strength of at least
60 N/mm2 and an Izod notched impact strength of at least 60 kJ/m?2 in accordance with

ISO 180:2019.

Compliance is checked by inspection, by measurement and by either receipt of confirmation of
the ultimate strength of the material from the material manufacturer or through measurement of
samples of the material.

20.

3.2 Addition:

Th
20

20

stri
Co

Ca
eq
lift
inc

If n
wh
no
buf
Shaé

Th
pe

20

specifically identified inyaccordance with 8.14.2, shall have adequate strength.

Co

Th
for
the

ani as described in the instructions in accordance with 8.14.2 b) 121)shall be of adequ

b saw blade guard and riving knife are not impacted during this test.
5 This subclause of IEC 62841-1:2014 is not applicable.

101 Means for transportation of the combined mitre and bench saw as‘required by 1

ngth to safely transport the tool.
mpliance is checked by inspection and by the following test.

r'rying means are subjected to a force corresponding<to,three times the weight of

hipment but not more than 600 N per carrying means. Fhe force is applied in the direction
ng uniformly over a 70 mm width at the centre of the‘carrying means. The force is stea
reased so that the test value is attained within 10-s'and maintained for a period of 1 min

hore than one carrying means is provided orif a portion of the weight is distributed ove
cel, the force is distributed between the carrying means in the same proportion as in
mal transportation position. If the equipmeént is provided with more than one carrying mea

Il be capable of sustaining the totalforce.

b carrying means shall not brteak loose from the equipment and there shall not be 3
manent distortion, cracking or other evidence of failure.

102 A working stand for a combined mitre and bench saw, if provided with the tool g

mpliance is checked by the following test in each operation mode.

b combined mitre and bench saw is mounted to the working stand and an additional vert
ce of-3D%is gradually applied for 1 min, distributed equally on the table top of the saw. Dur
test/the working stand shall not collapse, and after removing the force, it shall not sh

D.4

the
of
ily

ra
the
ns,

so designed that it may readily be carried by only one carrying means, each carrying means

hny

cal
ing
ow

an

pérmanent deformation.

NOTE 101

21

Construction

IEC 62841-1:2014, Clause 21 is applicable, except as follows:

21.

18.2 Addition:

Equal distribution of the additional force can be achieved by using bags of sand or other similar means.

The actuation of the power switch shall not be affected or restricted by the position of the table
or by the workpiece.
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21.18.2.1 Addition:

In the bench saw mode, saws shall be equipped with a power switch which can be locked in
the "on" position. In the mitre saw mode, saws where the self-closing guard is of a U-shaped
construction, as specified in 19.101.1 a), may be equipped with a power switch which can be
locked in the "on" position. In these cases,

— the power switch shall be clearly identifiable and visible; and

— the power switch shall be quickly accessible from the operator's position in accordance
with 8.14.2; and

— |the tool shall not start automatically after voltage recovery following interruption .of, the
supply.

In the mitre saw mode, saws where the self-closing guard is not of a U-shaped coenstructjon
shall be equipped with a momentary power switch. There shall be no means for’locking the
switch in the "on" position.

21130 This subclause of IEC 62841-1:2014 is not applicable.
21135 This subclause of IEC 62841-1:2014 is applicable.

211101 Construction to facilitate cutting tool installations

21)101.1 The combined mitre and bench saw guardipng - system shall allow changing of fhe
say blade without removing the saw blade guard fromr the tool.

Cofnpliance is checked by inspection.

211101.2 Combined mitre and bench saws’shall be provided with a saw blade. The saw shall
be |constructed so that saw blades with diameters larger than intended for the saw cannot|be
mojunted.

Compliance is checked by inspection and by the following test. It shall not be possible to frelely
mount a (2 £ 0,2) mm thick steél-disc with a diameter 12 mm larger than D.

211102 Type "B" saws shall be provided with provisions to store the push stick on the tool
when not in use.

Compliance is cheeked by inspection.

211103 Saws shall be equipped with at least one vertical workpiece clamping device, for yse
in mitre_ saw mode.

Compliance is checked by inspection

21.104 Saw tables
21.104.1 Bench saw table
21.104.1.1 General

The table supporting the workpiece shall comply with Figure 111.

The table for supporting the workpiece shall, if adjustable, be so designed that it can be securely
fixed in the chosen position.
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When the tool is designed for bevel cutting, the adjustment shall be performed by tilting the saw
blade and not by tilting the table.

Compliance is checked by inspection and measurement.
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Key
= feed side
Diameter of the Minimum dimensions of the saw table
saw blade
mm mm
D L I a b
<200 300 200 150 75
> 200 1,5D D 0,75 D D/3
Figure 111 — Dimensions of the bench saw table
211104.1.2 Type "A" saws (top table mitre saws)
The slot’in the table for the saw blade shall be in accordance with the dimensions given in
Fi i i of

material that can easily be cut such as plastic, wood or aluminium.

Compliance is checked by inspection and measurement.
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Key
d<[12 mm
= feed side
Figure 112 — Width of the slot in the table
211104.1.3 Type "B" saws (flip-over saws)

Th
wit
thr

Co

21
Fo

dimensions given in Figure 112.

Fo

posgsible. The width of the slot in the table shall not exceed 12 mm.

Th

that can easily be cut such.as plastic, wood or aluminium.

Co

Th
dia

ling, when.the saw blade is perpendicular to the fence. It shall not be possible that the s

bla

thel saw blade in front of the tool is covered. See Figure 113.

Co

{104.2 Mitre table

—-40 - IEC 62841-3-11:2024 © |IEC 2024

IEC

e width of the slot in the table for the saw blade in bench sawmode shall be in accordar
h the dimensions given in Figure 112. The area surrounding the saw blade where it pass
bugh the table shall be of material that can easily be cut.sdch as plastic, wood or aluminid

mpliance is checked by inspection and measurement.

type "A" saws, the slot in the table for,the saw blade shall be in accordance with

type "B" saws, the slot in the table shall be so designed that, if applicable, bevel cuts

p area surrounding the saw-blade, where it passes through the table, shall be of a mate

mpliance is checked by inspection and measurement.

b table shalkbe designed so that the workpiece support shall extend 0,75 D, where D is
Imeter of-the'saw blade, or at least 180 mm, whichever is greater, on each side of the cutt

de, Where the saw blade passes the table, extends the table size, unless the toothed rim

ce
beS
m.

the

are

rial

the

ng
aw
of

mpliance is checked by inspection and measurement.

Between movable and fixed parts of the table, the tolerance in height shall be £1 mm.

Co

mpliance is checked by inspection and measurement.
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self-closing guard

end of table top

Figure 113 — Guarding of saw blade relative o' mitre saw table position
(type "A" saw)

{105 Riving knife

mbined mitre and bench saws shall bé&equipped with a riving knife in the bench s
de.

b riving knife shall be rigidly fixed~and be located behind and within the planes defined
tips of the saw blade teeth.

of {he saw blade.

Th
cuf]

Th
kn
the

e position of the riving knife shall not change relative to the saw blade when the depth
is changed.

e rivingcknife and its holder shall be so designed as to allow the adjustment of the riv
fe, for-all’saw blade diameters resulting in cutting capacities between 100 % and 95 %
maximum cutting capacity, to comply with the following requirements:

b)

c)

aw

by

e riving knife shall be thicker than the body of the saw blade but thinner than the kerf width

of

ng
of

of the saw blade shall be between 3 mm and 8 mm (see Figure 114 a)); and

rim

the highest point of the riving knife or of an adjustable extended riving knife in the riving
knife position shall be within the tip radius and shall be at least 1 mm but not more than
5 mm below the highest point of all saw blades intended to be used with the riving knife in
accordance with the marking on the riving knife, as illustrated in Figure 114 b). These

requirements do not apply to fixed extended riving knives; and
the leading edge of the riving knife shall be chamfered to provide a lead-in.

The riving knife shall not be thicker than the width of the groove cut by the saw blade and not
thinner than the body of the blade.

The riving knife shall have a hardness of (43 + 5) HRC.
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Compliance is checked by inspection and by measurement.

Riving knives shall have sufficient stability in the plane of the saw blade to prevent movement
of the riving knife towards the saw blade.

Compliance is checked by the following test:

The riving knife is adjusted as specified in Figure 114 for the largest diameter saw blade for
which the tool is designed and the fixing means are tightened to a torque as specified in
Figure 115. A horizontal load as given in Figure 115 is applied. The maximum deflection shall
nol be more than 1,5 mm.

Ri

vying knives shall have sufficient resiliency.
Compliance is checked by the following test.

With the riving knife adjusted as specified in Figure 114 for the largest.saw blade for whjich
the tool is designed and the fixing means tightened to a torque as specified in Figure 116, A
horizontal load as given in Figure 116 is applied at the tip of the riving knife for 1 min.

After the load is removed, the remaining deflection shall not be more than 0,5 mm.
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Dimensions in millimetres

IEC

a) Radial distance between the riving knife and the toothed rim of the saw blade

IEC

Key

1 saw blade

2 riving knife

3 adjustable extended riving knife

b) Height range of the riving knife tip

Figure 114 — Riving knife adjustment
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IEC

Diameter of the saw Tightening torque of the Load applied to Maximum deflection| d

blade fixing means riving knife, F

mm Nm N mm

D <60 8 100 1,5

60 <D <100 15 150 1,5

100 < D <200 20 200 1,5

200 < D = 250 20 250 1,5

250 <D <315 20 300 1,5

Figure 115 — Riving knife testing — Stability of riving knife
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Diameter of the saw blade Tightening torque of the’fixing Load applied
means to riving knife, F

mm Nm N

D <60 8 10

60 <D <100 15 15

100 < D <200 20 20

200 < D = 250 20 25

250 <D< 315 20 30

Figure 116-= Riving knife testing — Resiliency of riving knife

211106 Fences
211106.1 Rip.fence — Bench saw mode

Combined(mitre and bench saws shall be provided with a rip fence in the bench saw mode.

The minimum height of the guiding surface of the rip fence shall be 50 mm or the maximpm
cutting capacity whichever is the smaller

The workpiece guiding part of the rip fence shall be adjustable parallel with the saw blade so
that its out-feed end can be adjusted forward at least to a point in line with the front edge of the
riving knife, and rearwards to a point at the table level which is in line with the first cutting
tooth of the largest saw blade for which the saw is designed and adjusted to the maximum depth
of cut.

On type "B" saws the rip fence shall be provided with two guiding surfaces (see Figure 117),
one for large depths of cut and one for small depths of cut. The height of the lower guiding
surface shall be at least 8 mm and shall not exceed 12 mm.

The guiding surface, which may come in contact with the saw blade, shall be made from a
material that can easily be cut such as aluminium, plastic or wood.
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Compliance is checked by inspection and by measurement.
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IEC

Key
1 Fip fénce high position for large depths of cut

Fip fence low position for small depths of cut

saw blade

maximum cutting capacity or 50 mm whichever is the smaller

W > W N

8mm<B<12mm

Figure 117 — Two position rip fence

21.106.2 Cross-cutting fence — Bench saw mode

In the bench saw mode, the saw may be provided with a cross-cutting fence. The fixing
arrangement shall ensure that the fence cannot rise or swing out of position.

The distance between the end of the cross-cutting fence and the saw blade shall not exceed
15 mm.
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If contact between the cross-cutting fence and the saw blade cannot be avoided, the part
close to the saw blade shall be made of a material that can easily be cut such as aluminium,
wood or plastic.

The minimum height of the guiding surface of the fence shall be 30 mm or the maximum
cutting capacity, whichever is the smaller.

Where the fence passes beneath the saw blade top guard, the maximum height of the fence
shall not exceed 15 mm.

Co

21

mpliance is checked by inspection and measurement.

{106.3 Fence — Mitre saw mode

A flence shall be provided on each side of the saw blade which at least extends_ the minim

wig

WH

th of the table as required by 21.104.2.

ere there is no interference of the fence(s) with the saw blade, flange, guard, motor hous

—

w

0,25 (D - d)

N D being the maximum specified saw blade diametercand d being the outer diameter of

clamping surface overlap, see Figure 119.

Th

Ccu

At
paf
fen

e remaining part of the fence may be lower to.allow saw blade, flange, guard, motor hous

an;]i a centre workpiece support as illustrated.in Figure 118, as applicable, to pass under

ing conditions.

um

ng

orrI centre workpiece support as illustrated in Figure 118, as applicable, the fence shall have
a minimum height of

the

ing
all

D° mitre angle and 0° bevel angle,;the gap measured in the front plane of the fences and

allel to the table top (see Figure 120), between the closest point of the adjustable or profi

of {he saw blade to the tool shall not exceed:

NO

Th
cuf]

Co

with a workpiece support as illustrated in Figure 118;

8 mm, for all othersaws.

[E 101 This requirement can result in an adjustable fence.

e part of the fence adjacent to the saw blade shall be made from material that can easily
such_as-aluminium, plastic or wood.

mpliance is checked by inspection and by measurement.

ed

ce on each side and the surfaceyjof a (2 £ 0,2) mm steel disc of diameter D mounted in place

20 mm, for designs where the saw blade guard passes through the fence or for designs

be
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IEC

Key
1 paw blade
2 Fences

3 fentre workpiece support

Figure 118 — Saw with centre workpiece support in mitre saw mode



https://iecnorm.com/api/?name=6be045beba59cdfb0bf1fe3ff31faaa8

IEC 62841-3-11:2024 © |IEC 2024 - 49 —

/7

Key

- Q O o

a b WO N

o ->5 o
Y
@
1/ 4
~
NN
~
~
Y
IEC

Clamping surface overlap

maximum specified saw blade diameter

puter diameter of the clamping surface overlap
saw blade

putput spindle

nner flange

puter flange

Clamping surface overlap*area

Figure 119 — Flange characteristics
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b) Top view

distance from a fence to the cutting edge of the saw blade

saw blade

adjustable part of a fence

fixed fence

slot in the table

Figure 120 — Distance between fence and saw blade in mitre saw mode

{107 Flanges
b outer diameter_of the clamping surface overlap shall not be less than 0,2 times

matlximum saw blade diameter D and at least one of the flanges shall be locked or keyed to
put spindle,“Fhe clamping surface overlap a of the two flanges as shown in Figure 119 shall

at least/A55 mm wide.

mpliance is checked by inspection and measurement.

the
the

21.

108 Push stick

A push stick shall be provided in order to ensure a safe operating distance between the
operator's hand and the saw blade. The material of any part of the push stick that may come
into contact with the saw blade during the cutting operation shall be made of non-metallic
material so as not to give rise to danger in the event of contact between the saw blade and the
push accessory device, such as wood or plastic.

A push stick shall have an approximately 90° toe-type notch at the front end for pushing
workpieces with the push stick oriented in a rear downward angle of between 20° and 30°, and
shall have a minimum length of 400 mm or the length of the table whichever is less (see

Fig

ure 121).
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Compliance is checked by inspection and measurement.
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IEC

push stick
ength of the push stick

Figure 121 — Examplé©f a push stick

[E 101 In Europe (EN IEC 62841-3-11), the following additional subclause applies:

saw blade provided with the tool, if intended\for cutting wood and analogous materials, shall comply
847-1:2017.

hpliance is checked by inspection and by~receipt of relevant information from the saw blade manufacturer.
Internal wiring

[ 62841-1:2014, Clause 22 is applicable.

Components
62841132014, Clause 23 is applicable, except as follows:

3 Replacement:

ith

Protection devices (e.g. overload or over-temperature protection devices) or circuits that switch
off the tool shall be of the non-self-resetting type for saw configurations where the power switch
can be locked in the "on" position.

Electronic speed and load regulators are not considered to be protection devices, if they do not
switch off the tool but reduce the speed of the tool as a load is applied and increase the speed
of the tool when the load is removed. An RCD is not considered a protection device.

Resetting a protection device by switching the tool off and on with the power switch is
considered to be a non-self-resetting action.

Compliance is checked by inspection.
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24 Supply connection and external flexible cables and cords

IEC 62841-1:2014, Clause 24 is applicable.

25

Terminals for external conductors

IEC 62841-1:2014, Clause 25 is applicable.

26

IEC 62841-1:2014, Clause 26 is applicable.

27

IECQ 62841-1:2014, Clause 27 is applicable.

28

IEC 62841-1:2014, Clause 28 is applicable.

—Provision forearthing

Screws and connections

Creepage distances, clearances and distances through insulation
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