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Part 2-107: Particular requirements for robotic battery
powered electrical lawnmowers

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IE€is to promote
international co-operation on all questions concerning standardization in the electrical andyelectronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter~referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. Internatignal; governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance, with conditions determined by
agreement between the two organizations.

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

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

In order to promote international uniformity, IEC (National Committees undertake to apply IEC Publications
transparently to the maximum extent possible {in\their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

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

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

No liability shall attach to IEC\or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out_of-the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn~to the Normative references cited in this publication. Use of the referenced publications is
indispensabletforthe correct application of this publication.

Attention js“drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendment has been prepared
for user convenience.

IEC 60335-2-107 edition 2.1 contains the second edition (2017/-12) [documents 116/350/FDIS and
116/354/RVD] and its amendment 1 (2020-02) [documents 116/429/FDIS and 116/443/RVD].

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. Additions are in green text, deletions are in strikethrough
red text. A separate Final version with all changes accepted is available in this
publication.
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International Standard IEC 60335-2-107 has been prepared by IEC technical committee 116:
Safety of motor-operated electric tools.

This second edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Clause 7: Markings and instructions, new requirements for markings, warnings and the
instruction manual;

b) Clause 8: Protection against access to live parts, new requirements for protection against
electric shock for hazardous battery voltages;

c) Clause 20: Stability and mechanical hazards, revised requirements for manual ¢ontfoller,
manual stop, cutting means stopping time, traction drive stopping and restart procedures,
as well as a new standing child foot probe test;

d) Clause 22: Construction, revised requirements for disabling devicesy working area,
perimeter delimiter, sensors and manual controller, as well as new ‘requirements for
machine connectors used for charging and contact surfaces used as obstruction sensing
devices;

e) Clause 24: Components, revised requirements for switches;
f) Clause 29: Clearances, creepage distances and solid insulation, revised requirements for
the machine and non-mains-powered peripherals.

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

This Part 2-107 is to be used in conjunction with the fifth edition (2010) of IEC 60335-1 and its
amendments.
NOTE When “Part 1” is mentioned in this standard, it fefers to IEC 60335-1.

This Part 2-107 supplements or modifies¢the’ corresponding clauses in IEC 60335-1, so as to
convert it into the IEC standard: Particular requirements for robotic battery powered electrical
lawnmowers.

When a particular subclause ofxRart 1 is not mentioned in this Part 2-107, that subclause
applies as far as is relevanty Where this standard states “addition”, “modification” or
‘replacement”, the relevant text in Part 1 is to be adapted accordingly.

The following print types.ate used:

— requirements: injyoman type;

— test specifications: in italic type;

— notes: in small roman type.

The terms defined in Clause 3 are printed in bold typeface.

Subclauses, notes and figures which are additional to those in Part 1 are numbered starting
fram)101. Additional annexes are lettered AA, BB, etc.

A list of all parts of the IEC 60335 series, under the general title: Household and similar
electrical appliances — Safety, can be found on the IEC website.
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The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the I|EC web site under
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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

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

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

It has been assumed in the drafting of this document that the execution of its provisions is
entrusted to appropriately qualified and experienced persons.

This document recognizes the internationally accepted level of protection against hazards
such as electrical, mechanical, thermal, fire and radiation of machines when operated as in

normal US€ taking Into account the manufaciurers instructions. It also covers abnormal
situations that can be expected in practice and takes into account the way in which
electromagnetic phenomena can affect the safe operation of machines.

This document takes into account the requirements of IEC 60364 as far as possible so' that
there is compatibility with the wiring rules when the machine is connected to thersupply
mains. However, national wiring rules may differ.

If a machine within the scope of this document also incorporates functions that_dare covered by
another Part 2 of IEC 60335, the relevant Part 2 is applied to each function separately, as far
as is reasonable. If applicable, the influence of one function on the gother is taken into
account.

When a Part 2 standard does not include additional requirements te_ cover hazards dealt with
in Part 1, Part 1 applies.
NOTE 1 This means that the technical committees responsible for the Part 2 standards have determined that it is

not necessary to specify particular requirements for the machine in.qUestion over and above the general
requirements.

This standard series is a product family standard series-dealing with the safety of appliances
and takes precedence over horizontal and generic standards covering the same subject.

NOTE 2 Horizontal and generic standards covering a hazard.are not applicable since they have been taken into
consideration when developing the general and particular requirements for the IEC 60335 series of standards. For
example, in the case of temperature requirements forsurfaces on many appliances, generic standards, such as
ISO 13732-1 for hot surfaces, are not applicable in addition to Part 1 or Part 2 documents.

A machine that complies with the text of this document will not necessarily be considered to
comply with the safety principles of theystandard if, when examined and tested, it is found to
have other features that impair the level of safety covered by these requirements.

A machine employing materials ‘or'having forms of construction differing from those detailed in
the requirements of this document may be examined and tested according to the intent of the
requirements and, if found-to be substantially equivalent, may be considered to comply with
the document.
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-107: Particular requirements for robotic battery
powered electrical lawnmowers

1 Scope
Replacement:

This document specifies safety requirements and their verification for the \design and
construction of robotic battery powered electrical rotary lawnmowers and their peripherals
with the rated voltage of the battery being not more than 75 V d.c.

EMC and environmental aspects, except noise, have not been considered-in this standard.

This document does not apply to the additional risks associated. with internal combustion
engine(s), hybrid and fuel cell powered machines and associated charging systems.

This document deals with all the significant hazards presented by battery powered robotic
lawnmowers and their peripherals when they are used.-as)intended and under conditions of
misuse which are reasonably foreseeable.

Throughout this document, the term machine is Usgd to refer to the robotic lawnmower,
separate from its charging station.

This document also provides requirements fer(the safety of mains powered charging stations
and signal sources for perimeter delimiteps-

Additional battery operation and charging requirements for robotic lawnmowers, including
the charging of lithium ion batteriesgare specified in Annex KK which replaces Annexes B and
S (except for requirements for non-rechargeable batteries) of Part 1.

This document is not appligable to machines which are manufactured before the date of
publication of this document:by IEC.

NOTE Informative Annex*EE is provided as a test code for convenience to the users of this document.
2 Normative references
This clause ¢f-Part 1 is applicable except as follows.

Addition:

IEC60320 (all parts), Appliance couplers for household and similar general purposes

IEC 62133 (all parts), Secondary cells and batteries containing alkaline or other non-acid
electrolytes- safety requirements for portable sealed secondary cells, and for batteries made
from them, for use in portable applications

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

ISO 683-4:2014, Heat-treatable steels, alloy steels and free-cutting steels — Part 4: Free-
cutting steels
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ISO 3744:2010, Acoustics — Determination of sound power levels and sound energy levels of
noise sources using sound pressure — Engineering methods for an essentially free field over a
reflecting plane

ISO 3767-1, Tractors, machinery for agriculture and forestry, powered lawn and garden
equipment — Symbols for operator controls and other displays — Part 1: Common symbols

iSG 3767'3, Tlabiulb, Illdbl'lill(:'Iy IrUI ayll'(,uil'uu-,' dllu' fulcbl‘ly, [JUWUIC'U‘ l'dVVII dIIU' ydlu'cll
equipment — Symbols for operator controls and other displays — Part 3: Symbols for powered
lawn and garden equipment

ISO 4871:1996, Acoustics — Declaration and verification of noise emission valueS)“-of
machinery and equipment

ISO 7000:2014, Graphical symbols for use on equipment — Index and synopsis

ISO 7010:2011, Graphical symbols — Safety colours and safety signs — Registered safety
signs

ISO 8295:1995, Plastics — Film and sheeting — Determination of the coeffieients of friction

ISO 11201:2010, 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 enyironmental corrections

1ISO 11203:1995, Acoustics — Noise emitted by machinery ‘and equipment — Determination of
emission sound pressure levels at a work station and gt other specified positions from the
sound power level

ISO 11684, Tractors, machinery for agriculture_and forestry, powered lawn and garden
equipment — Safety signs and hazard pictorials ~’General principles

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

ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and
risk reduction

ISO 13857:2008, Safety of.machinery — Safety distances to prevent hazard zones being
reached by upper and lowerilimbs

3 Terms and definitions
This clause of PartA is applicable except as follows.

3.5.1 Addjtion:

Note 101.to“entry: Machines and charging stations are not considered to be portable appliances.

3.5.4) Addition:

Note 101 to entry: Machines are not considered to be fixed appliances. Charging stations are considered to be
fixed appliances.

3.101

automatic mode
autonomous operation of the machine without the use of a manual controller

Note 1 to entry: Operation of the machine without the use of a manual controller and without the cutting means
operating during set up of the working area is considered not to be operation in automatic mode.

3.102
battery
assembly of one or more cells intended to provide electrical current to the machine
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3.103

cell

basic functional electrochemical unit containing an assembly of electrodes, electrolyte,
container, terminals, and usually separators, that is a source of electrical energy by direct
conversion of chemical energy

3.104

—__charging station
automatic battery charging facility located on or within the working area

3.105

control

means or device which will control the operation of the machine or any specific operating
function thereof

3.106
cutting means
mechanism used to provide the cutting action

Note 1 to entry: The term “blade” can be used in warnings and instructions to denote fcutting means”.

3.107
cutting means enclosure
part or assembly which provides the protective means around the cutting means

3.108
cutting means tip circle
path described by the outermost point of the cutting means as it rotates about its shaft axis

3.109
cutting position
any height setting of the cutting means designated by the manufacturer for cutting grass

3.110
disabling device

3.110.1

disabling device (removable)

part, such as for example a-key, which prevents operation of the lawnmower when it is
removed

3.110.2

disabling device (code protected)

device which, whenvoperated, prevents operation of the lawnmower and requires a coded
input (such as via a keypad) before it can operate

Note 1 to entry:\“See 22.103.

3.111

discharge chute

extenision of the cutting means enclosure from the discharge opening, generally used to
caontrol the discharge of material from the cutting means

3.112
liscl .

gap or opening in the cutting means enclosure through which grass may be discharged

3.113

fully charged (battery/cell)

cell or battery charged to the maximum state of charge permitted by the battery charging
system intended for use with the machine
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3.114
fully discharged (battery/cell)
battery or cell that has been discharged at Cg rate until one of the following conditions

occurs: discharge terminates due to protective circuitry or the battery (or cell) reaches a total
voltage with an average voltage per cell equal to the end-of-discharge voltage for the cell
chemistry being used unless a different end-of-discharge voltage is specified by the
manufacturer

Note 1 to entry: The end-of-discharge voltages for common cell chemistries are provided in KK.5.10.

3.115

general purpose (batteries/cells)

batteries and cells available from a variety of manufacturers, through a variety of _outlets
intended for a variety of different manufacturers’ products

Note 1 to entry: 12 V automotive batteries and AA, C and D alkaline cells are examples of generalpurpose.

3.116
grass catcher
part or combination of parts which provides a means for collecting grass glippings or debris

3.117

guard

part of the machine or a component incorporated to provide pratection for the operator and/or
bystander by means of a physical barrier

3.118

hazardous voltage

voltage between parts having an average value exceeding 60 V d.c. or exceeding 50 V peak
when the peak-to-peak ripple exceeds 10 % of thenaverage value

3.119

intended use

any use of the machine which is reas6nably foreseeable, as described in the instruction
manual, and which is consistent with stich activities as cutting grass, starting, stopping, or
connecting to (or disconnecting from)“a“source of power

3.120

lawnmower

grass-cutting machine wheresthe cutting means operates in a plane approximately parallel to
the ground and which uses the ground to determine the height of cut by means of wheels, air
cushion or skids, etc.; and which utilises an electric motor for a power source

3.121

manual controller

device supplied*by the manufacturer either connected by a wire or wireless that allows manual
operation.of the machine

3.122

manual stop

manually actuated device using software-based or hardware-based components that overrides
all other controls and removes power to the motor(s) and brings all moving parts to a stop

3123

maximum operating motor speed
the highest motor speed obtainable when adjusted in accordance with the manufacturers
specifications and/or instructions, with the cutting means engaged

3.124
mulching lawnmower
rotary lawnmower without discharge openings in the cutting means enclosure
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3.125
operator control
any control requiring operator actuation to perform specific functions

Note 1 to entry: This includes controls on a manual controller.

3.126
operator presence control

control on a manual controller designed so that it will automatically interrupt the cutting
means when the operator's actuating force is removed

3.127

perimeter delimiter

device(s) that defines the perimeter of the working area within which the machine” can
operate automatically

Note 1 to entry: An example of a perimeter delimiter is a boundary wire that emits a signal to indieate the limit of
the working area.

3.128

peripherals

equipment additional to the machine itself that is provided by the manufacturer for intended
use of the machine, e.g. charging station(s), manual controller, signal source for perimeter
delimiter

3.129
power source
motor which provides mechanical energy for linear or rotational movement

3.130

remote setting device

setting device which is not connected by wire fo the machine and designed to set the basic
functions of the machine

Note 1 to entry: A remote setting device is not.a manual controller.

3.131
robotic lawnmower
unattended lawnmower that operates automatically

Note 1 to entry: When the term:!machine' is used in the text of this standard, it is used to denote a robotic
lawnmower.

3.132

rotary lawnmower

lawnmower in which the cutting means, cutting by impact, rotate about an axis (axes)
normal to the cutting plane

3.133

sensor

device.that responds to physical stimuli (such as, but not limited to, heat, light, sound,
pressure, magnetism, motion) and transmits the resulting signal or data providing a
measurement, operating a control, or both

3.133.1
lift sensor

device that senses when all or part of the machine is lifted from the ground

3.133.2
obstruction sensor
device that senses when the machine contacts a person or an obstruction

3.133.3
tilt sensor
device that senses when the machine is at or above a predetermined angle of incline
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3.133.4
rollover sensor
device that senses when the machine is inverted

3.134
stopping time
time elapsed between the instant when either a sensor is activated or the actuator on a
[ _manual controller IS released and the instant at which the machine or component comes to a | |
stop

3.135
thrown object hazard
potential for injury caused by object(s) propelled by the moving cutting means

3.136
traction drive
means (system) used to transmit power from the power source to the ground.drives means

3.137
working area
any defined area in which the machine can function automatically

3.138
switched circuit
circuit that is a low-power circuit when the power switch is\irhthe “off” position

Note 1 to entry: The requirements for a low-power circuit are given\ify19.11.1.

3.139

power switch

device that electrically activates the cutting m@ans and/or traction drive of the machine in
the “on” position and deactivates the same fiufaction of the machine in its “off” position

Note 1 to entry: The device is comprised of all prithary and ancillary components (e.g. tactile switch, relays, load
switches) of the electrical control circuit that activates the cutting means and/or traction drive of the machine.

4 General requirement

This clause of Part 1 is applicable.

5 General conditions, for the tests

This clause of Part 1¢ds-applicable except as follows.

5.1 Addition:

Where an electronic speed control device can be adjusted, it is set for the highest speed.
5.2 Modification:

A (hew sample shall be used for each of the tests of Clause 21. However, at the
manufacturer’s discretion, fewer samples may be used.

Addition:

The cumulative stress resulting from successive tests on the battery is to be avoided.

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

5.8.1 Replacement:

Unless otherwise specified, a fully charged battery shall be used for each test. Where for
consecutive tests the same battery is specified, there shall be a minimum of 1 min rest time
between tests.
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5.17 Replacement:

Machines and peripherals powered by rechargeable batteries are evaluated to the additional
requirements in Annex KK.

Peripherals powered by batteries that are non-rechargeable are tested in accordance with
Annex S.

6 Classification
This clause of Part 1 is applicable except as follows.
6.1 Replacement:

This subclause is not applicable for machines and non-mains-powered peripherals-

NOTE-484 Machines and non-mains-powered peripherals covered by this standard are limited to.those where the
only power source is a battery and are therefore considered not to be a class | appliance, class Il appliance, or
a class lll appliance and are not required to have basic insulation, supplementary insulation or reinforced
insulation. Electric shock hazard is considered to exist only between parts of opposite jpolarity where hazardous
voltage is present.

Mains-powered peripherals shall be of one of the following classes-with respect to protection
against electric shock:

— with-arated voltage above 42V shall-be class Il appliance;
— supphled-with-SELV -shall-be-atleast class Il appliance:

Compliance is checked by inspection and by the relevantitests.
6.2 Addition:

Enclosures of machines shall be at least IPX1,“except enclosures containing parts having a
working voltage that is a hazardous voltage, which shall be at least IPX4. Enclosures of
charging stations and other peripherals intended to be installed outdoors,—ifef-elass—1Hi
construction,shallbe-atleast IPX1 orshall otherwise be-atleast 1PX4 (e.g. a signal source
for a perimeter delimiter) shall be_at-least IPX1 if of class Ill construction. Constructions
other than class lll construction\sfiall be at least IPX4.

7 Marking and instructions
This clause of Part 1 is applicable except as follows.
7.1 Replacement:

Machines and_peripherals shall be marked as indicated below and additionally, as required,
by 7.1.101.<.Additional markings are allowed provided they do not give rise to
misunderstanding. Warnings shall be located in easily visible positions. If the first numeral for
the IP .numbering is omitted, the omitted numeral shall be replaced by the letter X, for
exampie PX4.

On.the machine:

< |P number according to degree of protection against ingress of water, other than IPXO0;

- b)’IIIUUI I = =
appliance during charging. This markmg is not necessary for machmes that are operated
only by batteries (primary batteries or secondary batteries that are recharged outside of
the machine);

— business name and full address of the manufacturer and, where applicable, his authorized
representative;

— year of construction;
— the mass of the machine if it is greater than 25 kg;
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designation of the machine, where designation of the machine may be achieved by a
combination of letters and/or numbers provided that this code is explained by giving the explicit
designation such as “battery powered robotic lawnmowers” etc. in the instructions supplied with
the machine.

NOTE 1 An example of such code is “A123B”.

designation of series or type, allowing the technical identification of the product. This may

o | - oo o i £ 1l o4t all o <l lo, lo pu | wblatlo
VT aUullicvcu Uy a LuUTTiouImmiatvult Ul 1CUCTo diitu/vul TIuilimtuvcro diid Illay VT CUITIVITITU WILIT Uic

designation of the machine;

NOTE 2 The term “designation of series or type” is also known as model number.
serial number, if any;

other mandatory markings;

NOTE 3 For machines and their related products intended to be put on the market in the EEA, CE-marking as
defined in the applicable European Directive(s), e.g. the Machinery Directive.

cutting width in centimetres.

“WARNING — Read instruction manual before operating the machine”.
“WARNING — Keep a safe distance from the machine when operating®
“WARNING — Do not ride on the machine”.

“WARNING — Remove (or operate) the disabling device before working on or lifting the
machine”.

NOTE 4 Use “Remove” or “Operate” as appropriate to the type,'ofydisabling device that is fitted to the
machine.

“‘WARNING - Do not touch rotating blade”.

where replaceable during normal use, the cutting means shall be marked to identify the
part number(s) and the manufacturer, importer or supplier. This marking is not required to
be clearly discernible from the outside of thesmachine;

NOTE 5 In Canada and the United States of America, the above cutting means marking is not applicable.

if a grass catcher requires an adapter to be used, instructions shall be affixed to the
machine near the discharge opening and to the grass catcher adapter stating that the
machine shall not be operated without the adapter and grass catcher in place.

the charging station and other mains powered peripherals, even if of class lll:

rated voltage or rated violtage range in volts;
symbol for nature ofssupply, unless the rated frequency is marked;
rated power input)in watts or rated current in amperes;

symbol IEC 60417-5172 (2003-02) for charging stations having parts of class Il
construction;

symbol( [EC 60417-5180 (2003-02) for charging stations having parts of class Il
construction;

business name and full address of the manufacturer and, where applicable, his authorized
representative;

year of construction;

designation of the charging station or peripheral, where designation of the charging

provided that this code is explained by giving the explicit designation such as “charging
station” etc. in the instructions supplied with the machine;

NOTE 6 An example of such code is “A123B”.

designation of series or type, allowing the technical identification of the product. This may
be achieved by a combination of letters and/or numbers and may be combined with the
designation of the charging station or peripheral;

NOTE 7 The term “designation of series or type” is also known as model number.

serial number, if any;
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— other mandatory markings;

On the manual controller, for machines equipped with a manual controller, except when
permanently connected to the machine:

— symbol IEC 60417-5172 (2003-02) for class Il appliances only;

— symbol IEC 60417-5180 (2003-02), for class Il appliances. This marking is not
necessary for manual controllers that are operated only by batteries (primary batteries or
secondary batteries that are recharged outside of the manual controller);

— business name and full address of the manufacturer and, where applicable, his authorized
representative;

— year of construction;

— designation of the manual controller, where designation of the manual controller may
be achieved by a combination of letters and/or numbers provided ,that this code is
explained by giving the explicit designation such as “manual controller” etc. in the
instructions supplied with the machine;

NOTE 9 An example of such code is “A123B”.

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

NOTE 10 The term “designation of series or type” is also knownsas.nodel number.
— serial number, if any;
— other mandatory markings;
NOTE 11 Formachi i

— “WARNING — Read instruction manual-before operating the machine”.
— “WARNING - Keep a safe distance from the machine when operating”.

The required markings on manual controllers may be incorporated into an electronic display,
provided the markings are continuously displayed during manual control.

Compliance is checked by inspection.

7.1.101 Marking giving cautionary information shall be located as close as practicable to the
relevant hazard. Such marking shall be in one of the official languages of the country in which
the machine is to be_sold. Instead of written markings, symbols according to Annex EE are
allowed. Symbols _according to ISO 3767-1, 1ISO 3767-3, ISO 11684 and ISO 7010:2011 may
also be used as appropriate. Contrasting colours shall be used unless the symbols are cast,
embossed oristamped when colours are not required.

Class Il appliances and class lll appliances incorporating a functional earth shall be marked
with thessymbol IEC 60417-5018 (2011-07).

Controls which may give rise to a hazard (e.g. operator presence controls in accordance
with 20.101.1) when operated shall be marked or so placed as to indicate clearly which part of
the machine they control.

Where a guard is designed to be opened or removed and which exposes a hazard, a safety
sign warning of the hazard shall be located on the guard or adjacent to the guard.

Compliance is checked by inspection.
7.6 Addition:
Additional symbols are shown in Annex EE.

7.8 Addition:
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If a cell or battery is intended to be replaced by the user and it is possible for it to be putin a
reverse polarity then the correct location and polarity shall be marked at its intended location.

7.9 Modification:

Replace the first paragraph by the following:

identified by a durable label or mark.

The manual stop shall be marked with the word "STOP" and be coloured red, no other
externally visible controls shall be coloured red.

7.11  Replacement:

Controls intended to be adjusted during installation or intended use shall be_provided with
an indication for the direction of adjustment.

NOTE An indication of + and — is considered to be sufficient.

Compliance is checked by inspection.
7.12 Replacement:

An instruction manual shall be supplied with the machine, “giving operating, servicing,
maintenance and safety instructions that comply as appropriate with 6.4 of ISO 12100:2010.
The words ‘Original instructions’ shall appear on the danguage version(s) verified by the
manufacturer or his authorized representative. Where{mo ‘Original instructions’ exist in the
official language(s) of the country where the machine is to be used, a translation into
that/those language(s) shall be provided by the marufacturer or his authorized representative
or by the person bringing the machine into thezlanguage 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’.

This instruction manual shall include:

a) a repeat of those warnings_réquired to be marked on the machine together with further
explanation, where appropriate. Where safety signs are used in the marking on the
machine, their function shall be explained;

b) a warning to never allow children, persons with reduced physical, sensory or mental
capabilities or lack’ of experience and knowledge or people unfamiliar with these
instructions to use the machine, local regulations may restrict the age of the operator;

c) a warning, nopto allow children to be in the vicinity or play with the machine when it is
operating;

d) a general description of the machine and its peripherals, the intended use,
instruetions for the proper use of the machine including advice on what the machine and
its. peripherals should be used for, how to use it for the intended purpose(s) and any
reasonably foreseeable misuse thereof;

e) warnings concerning ways — that experience has shown might occur — in which the
machinery shall not be used;

f) instructions for the proper assembly and disassembly of the machine and its
—________peripherals for use, i1 _the machine andjor Its peripherals are not supplied in a

completely assembled form;

a) instructions for proper adjustment and any necessary user maintenance of the machine
and its peripherals, including timescales and a warning of the danger of moving
hazardous parts;

h) instructions for the proper setting out the perimeter of the working area;

i) instructions for the recommended replacement or repair of, or service attention to,
critical components. Where parts are consumable, the spare part shall be clearly
identified, e.g. by the use of a part number or other means;
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)

instructions on the operation of all controls;

k) information how to start and operate the machine safely;

) instructions for the operating position and the correct and safe operation of the machine
and its peripherals such as moving, safe positioning, handling, clearing blockages, and
if a collecting facility is provided keeping the discharge chute clear of processed
material, for use, preparation, maintenance and storage of the machine;

m) an advice during manual control to not overreach and to maintain balance at all times,
to always be sure of footing on slopes and to walk, never run while operating the
machine or its peripherals, if applicable;

n) a warning not to touch moving hazardous parts before these have come to a complete
stop;

0) details of the battery charger to be used and advice on the safe disposal of batteries at
the end of their life;

p) if designed for use with an extension cord, an advice on the use, length and type of
extension cords to be used (not lighter than required by Subclause 25°.7);

q) if a collecting facility is provided with the machine, instructions~for when and how to
attach and detach the collection device to and from the maching;

r) instructions for fitting and use of attachments, if any;

s) information about the residual risks that remain despite the inherent safe design
measures, safeguarding and complementary protective.fmeasures adopted;

t) instructions to always wear substantial footwear and-long trousers while operating the
machine with a manual controller;

u) instructions to disconnect the supply (e.gs,femove the plug from the mains or
remove/operate the disabling device)

— before clearing a blockage on the machine;

— before checking, cleaning or worKing on the machine or charging station;

— after striking a foreign object ta\inspect the machine for damage;

— if the machine starts togvibrate abnormally, and to check for damage before
restarting;

V) instructions when, where"and how to inspect the machine and its peripherals, the
supply and extension_cord for signs of damage or ageing and, if permitted, how to make
repairs;

w) a warning neverto operate the machine and/or its peripherals with defective guards or
shields, or without safety devices, or if the cord is damaged or worn;

X) an advice not to connect a damaged cord to the supply or touch a damaged cord before
it is disconnected from the supply for the reason that damaged cords can lead to
contact/with live parts;

y) advice to keep any supply and/or extension cords away from the working area to avoid
damage to the cords which can lead to contact with live parts;

z) instructions on the action to take in the event of accident or breakdown;

aa)

instructions on the action to take in the event of leakage of electrolyte;
damaged during use;
recommendations

— to connect the peripherals only to a supply circuit protected by a residual current
device (RCD) with a tripping current of not more than 30 mA;

NOTE It is possible to replace the term “residual current device (RCD) with a tripping current of not more
than 30 mA” with the term “class A ground fault circuit interrupter (GFCI)”.

— to avoid using the machine and its peripherals in bad weather conditions especially
when there is a risk of lightning;
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dd) information about airborne noise emissions of the machine according to Annex FF. This
includes:

— the A-weighted emission sound pressure level L o and its uncertainty K,, as

determined according to Annex FF, where this exceeds 70 dB(A); where this level
does not exceed 70 dB(A), this fact shall be indicated;

— the A-weighted sound power level emitted by the machinery Ly, and its uncertainty

Kwa as determined according to Annex FF, where the A-weighted sound pressure level

LpA exceeds 80 dB(A);

ee) instructions how to proceed in case of abnormal vibrations;
ff) mass in kilograms;

gg) information for machines used in public areas, that warning signs shall -be. ‘placed
around the working area of the machine. They shall show the substance of the
following text:

"Warning! Automatic lawnmower! Keep away from the machine! Supervise children!"

7.12.1 This subclause of Part 1 is applicable.
7.12.2 This subclause of Part 1 is not applicable.
7.12.3 This subclause of Part 1 is not applicable.

7.12.4 This subclause of Part 1 is not applicable.

7.12.5 This subclause of Part 1 is applicable.
7.12.6 This subclause of Part 1 is applicable.
7.12.7 This subclause of Part 1 is not applicable.
7.12.8 This subclause of Part 1 is not applicable.

8 Protection against access to‘live parts
This clause of Part 1 is applicable, except as follows.

8.1 This subclause of Partd5s

— applicable for charging stations and perimeter delimiter; and
— not applicable forsmachines, manual controllers and remote setting devices.
8.2 This subclausé of Part 1 is

— applicablefor charging stations and perimeter delimiter; and
— not applicable for machines, manual controllers and remote setting devices.
8.101Protection against electric shock

8:101.1 Machines and their battery packs shall be so constructed and enclosed that there is
adequate protection against electric shock.

(‘nm’nlismr‘p is checked hy ineppm‘inn and hy the rnr;mirnmnnfc of 81012 and 8 101 .3 as

applicable.

8.101.2 |t shall not be permissible to have two conductive, simultaneously accessible parts
where there is hazardous voltage between them unless they are provided with an impedance
that limits current to a safe value.

In the case of an impedance that limits current to a safe value, 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.
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Compliance for accessibility is checked by applying the test probe B of IEC 61032:1997 to
each conductive part.

The test probe B of IEC 61032:1997 is applied with a force not exceeding 5 N through
openings to any depth that the test probe will permit, and it is rotated or angled before, during
and after insertion to any position.

I‘lr l‘I'lU U[J(;‘Ill'lly U‘Ub'b IIUI.' dI‘I‘UVV I:I‘lc' C'Ill‘ly Ulr i;lb' [JIUI‘JG, d Il'yl'ul l‘Gbl' [JIUI‘JU VVl'l‘I‘l l'I‘lU U'I'IIIUII-DI'UIIO Ulr
the test probe B of IEC 61032:1997, but without any articulation, is used, the force on the
probe is increased to 20 N and the test with the articulated test probe B of IEC 61032:1997 is
repeated.

Contact with the test probe is determined with all detachable parts removed and the machine
operated in any position of intended use.

Lamps located behind detachable covers are not removed, providing the lamp.may be de-
energized by means of a user operable plug, battery pack disconnection or a switch.

8.101.3 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 16.3, but with a test voltage of 750 V. This provision does not exclude the testing

of the material as situated within the machine, providing care isctaken 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 suchf_an uninsulated energized part shall be
within 1,0 mm of the material surface to be considered for this requirement.

9 Starting of motor-operated appliances

This clause of Part 1 is not applicable.

10 Power input and current

This clause of Part 1 is not applicable.

11 Heating

This clause of Part 1 is not applicable, except for mains-powered peripherals.

12 Void

13 Leakage current and electric strength at operating temperature

This clause of Part 1 is not applicable, except for mains-powered peripherals.

14 Transient overvoltages

This clause of Part 1 is not applicable, except for mains-powered peripherals.

15 Moisture resistance

This clause of Part 1 is applicable except as follows.
15.1 Addition:

The machine shall be tested according to its IP rating both separately and while in its
charging station.

The charging station shall be tested according to its IP rating both separately and while the
machine is in its charging position.
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Compliance for the machine and charging station is assessed individually according to its IP
rating. The test of 16.3 is not performed on the machine.

15.1.2 Modification:

Machines or peripherals classified as IPX4 shall be rotated during the test along its vertical
axis. The rate of rotation shall be 1,2 + 0,2 r/min.

15.2 Addition:

Machines or peripherals fitted with an appliance inlet or cable coupler shall be tested with the
appropriate mating connector in place.

Air filters are not removed.

15.3 This subclause is not applicable, except for mains-powered peripherals.

16 Leakage current and electric strength

This clause of Part 1 is applicable except as follows.

16.1 This subclause is not applicable, except for mains-powered peripherals.

16.2 This subclause is not applicable, except for mains-powered peripherals.

16.3 Replacement of the first paragraph:

For mains-powered peripherals, immediately after the test of 16.2, the insulation is subjected
to a voltage having a frequency of 50 Hz or 60 Hz/or”1 min in accordance with IEC 61180-1.

The values of the test voltage for different types of‘irisulation are given in Table 7.

For machines and non-mains powered peripherals, as required by the test of 8.101.3, the
insulation is subjected to a voltage haying a frequency of 50 Hz or 60 Hz for 1 min in
accordance with IEC 61180-1. The valuesof the test voltage are given in 8.101.3.

17 Overload protection of transformers and associated circuits

This clause of Part 1 is not applicable, except for mains-powered peripherals.

18 Endurance

This clause of Part 1 is-not applicable.

19 Abnormal opération

This clause-of-Part 1 is applicable except as follows.

19.1 Addition to the first paragraph:

Thisyincludes leakage of electrolyte from the battery.

19.7 This subclause is not applicable.

19.8 This subclause is not applicable

19.9 This subclause is not applicable.
19.10 This subclause is not applicable.
19.11 Addition:

The first fault may be applied at any time. If an additional fault in a protective electronic circuit
has to be applied, it shall not be applied before a new operating cycle of the machine. This
sequence of applied failures is also applicable for the tests specified in Clause 20 and 22 if
tests according 19.11.2 are required.
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This subclause is not applicable for lithium-ion charging systems.

NOTE 101 The requirements for lithium-ion charging systems are specified in KK.19.1.
19.11.1 This subclause is not applicable for lithium-ion charging systems.

19.11.2 This subclause is not applicable for lithium-ion charging systems.

19.11.9  Addition.

However the test is not repeated, if the protective electronic circuit provides a non-self-
resetting interruption of the supply of the machine's part that would render the machine
unsafe during the relevant test.

This subclause is not applicable for lithium-ion charging systems.
19.11.4 This subclause is not applicable for lithium-ion charging systems.

19.11.4.1 to 19.11.4.8 These subclauses are not applicable for lithium-ion charging
systems.

19.14 This subclause is not applicable, except for mains-powered péripherals.
19.15 This subclause is not applicable, except for mains-powered peripherals.
20 Stability and mechanical hazards

This clause of Part 1 is applicable except as follows.

20.1 This subclause is not applicable.

20.2 Replacement:

To prevent unexpected operation which may/ result in a hazard, the cutting means shall not
start until either,

a) the machine is restarted as described in the restart procedure in 20.102.6; or

b) the cutting means start-up indication procedure as described in 22.110 is completed,;
or

c) for manual control, as‘described in 20.101.1.

All power driven components except the cutting means and the ground contacting parts shall
be guarded to prevent inadvertent contact. Any apertures or safety distances shall comply
with 4.2.4.2 and 472:4.3 of ISO 13857:2008.

To prevent inadvertent access to the cutting means these are guarded by the cutting means
enclosure( The cutting means enclosure shall comply with the requirements of 20.102.1
and 20.10214.

All_guards, including the cutting means enclosure as specified in 20.102.1, shall be
permanently attached to the machine and shall not be detachable without the use of tools.
EXxceptions to this are the opening of or removing interlocked guards which disable the
protected moving parts, as specified in 20.102.1.2.

Fixed guards that the user is instructed to remove for regular maintenance shall have their
fixing means retained on either the guard or the body of the machine.

After restoring an interlocked guard to its normal position, restarting the cutting means and
traction drive shall only be possible by fulfilling the requirements of the restart procedure in
20.102.6.

Compliance is checked by inspection and by measurement.
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20.101 Controls
20.101.1 Manual controller

Manual controllers, if any, shall be fitted with an operator presence control on the manual
controller which will automatically stop rotation of the cutting means when the operator's
hands are removed. This may be accomplished either by stopping the drive motor or by an
intermediate clutch/brake mechanism. Starting of the cutting means shall require two

[ separate and dissimilar actions, one of which shall be the actuation of ithe operator presence | |
control. If these actions can be carried out by using the same hand then the actions shall be
totally distinct thus to prevent accidental "switch on".

Any actuator on the manual controller for the traction drive shall automatically stop or
disengage the traction drive when the operator releases the actuator.

During manual operation, the obstruction sensor and the sensor detecting when the
machine is outside the working area may be deactivated, the lift sensors, tiltssensors and
rollover sensors shall remain functional.

If a manual controller is provided, it shall meet the requirements of 22.107/~and 21.101.5.

Compliance is checked by inspection, by practical tests and by.the tests of 22.107 and
21.101.5.

20.101.2 Remote setting device

If a remote setting device is provided it may be used to carry out "off-machine" adjustments
of the settings, movement within the working area, a@s)well as starting and stopping the
machine in automatic mode.

A remote setting device shall maintain all of the requirements for automatic operation.
Compliance is checked by inspection and by practical test.

20.101.3 Void
20.101.4 Manual stop

A single action clearly identifiable“manual stop shall be provided on the machine in a
prominent position on the top surface. The actuator of the manual stop shall have at least
20% of its surface raised at least 5 mm above the immediate surrounding area. The minimum
width of the immediate surrounding area shall be not less than 15 mm. The geometric minor
dimension of the actuatot)of the manual stop shall be not less than 35 mm and the surface
area of the actuator shall be not less than 700 mm?2.

The operating force of the actuator of the manual stop shall not exceed 30 N on any part of
its surface that.is-raised at least 5 mm above the immediate surrounding area.

The manual’stop shall override all other controls and cause the traction drive to stop as
specified in 20.102.5.2 and the cutting means in accordance with 20.102.2.

Compliance is checked by inspection and by measurement, and if the compliance relies on
the-operation of an electronic circuit, it is checked under the following conditions applied
separately:
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machine.

lause 19.11.4.1 and 19.11.4.2 applied to the

If the electronic circuit is programmable, the software shall contain measures to control the
fault/error conditions specified in Table R.1 and is evaluated in accordance with the relevant
requirements of Annex R.

Restarting of the mower following a manual stop shall only be possible after the restart
procedure in 20.102.6 is completed.
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Compliance is checked by inspection and by practical tests.

20.102 Safety requirements

20.102.1 Cutting means enclosure

20.102.1.1 General

Except as allowed below, the cutting means enclosure shall extend at least 3 mm below the

plane of the cutting means tip circle. The bolt heads of cutting means securing screws may
extend below the cutting means enclosure providing these are located within the inner 50 %
cutting means tip circle diameter.

Openings may be provided in the cutting means enclosure.

NOTE Requirements for inadvertent access to the cutting means are specified in 20.102.4.

Compliance is checked by inspection and by measurement.

This requirement shall not apply to machines where the cutting means is g generally circular
drive unit on which is mounted one or more pivoting cutting elements or filament lines. These

cutting elements shall rely on centrifugal force to achieve cutting and-have a kinetic energy
not exceeding 2 J per cutting element.

For the purposes of this clause, the kinetic energy of a pivoting cutting element shall be
calculated according to Annex AA.

Compliance is checked by inspection, by measurement an@-by calculation.

20.102.1.2 Guards and grass catchers

Guards which have to be displaced in order to fif{\the grass catcher shall be interlocked to
meet the requirements of 20.102.2. The guards.shall be considered as forming part of the
cutting means enclosure.

Compliance is checked by inspection and\by’practical tests.

20.102.2 Cutting means stopping time

The cutting means shall stop from’ their maximum rotational speed within 2 s if a cutting
means stopping command is generated from any of the following:

— tilt sensor;

— lift sensor;

—rellever oo

— obstruction sensor (when activated for more than 3 s according to 22.105.2);

— manual stop is activated,;

— after theOperator releases the cutting means operator presence control; or

— the:apening of or removing interlocked guards, which disable the protected moving parts.
Campliance is checked by the tests of 20.102.2.1 to 20.102.2.3.

If compliance relies on the operation of an electronic circuit, the compliance is checked
under the following condition:

1) the fault conditions in a) to g) of Clause 19.11.2 applied one at a time to the electronic
circuit;

The total stopping time, as a result of condition 1) and an attempted cutting means stopping
command, shall either
— comply with the stopping time limit value above; or

— not exceed 0,1 joules (J) of rotational energy at the end of an interval of twice of the value
given above. In this case, the test is repeated and either the cutting means stopping
command shall comply with the stopping time limit value above or the cutting means
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shall be permanently disabled such that the cutting means cannot be reactivated by the
operator and requires repair by qualified service personnel.

The calculation of rotational energy shall be made using Annex AA or E = %lw? as
appropriate.

If the electronic circuit is programmable, the software shall contain measures to control the
fault/erraor conditions specified in Table R 1 and is evaluated in accordance with the relevant

requirements of Annex R.

For machines where the cutting means stopping time is not monitored by an electronic.
circuit, the durability test according to 20.102.2.2 and 20.102.2.3 shall be carried out.
20.102.2.1 Cutting means stopping time test

Prior to the test, the machine shall be assembled and adjusted according to the
manufacturer's instructions for use. The machine shall be started and stopped 10-times before
commencing the test. If possible, machines shall be powered from an external source of
power to simulate a fully charged battery.

The time recording measurement system shall have a total accuracy of 25 ms and any
tachometers used shall have an accuracy of + 2,5 %. The ambient.test temperature shall be
20 °C £ 5 °C. The machine shall be mounted and instrumentednh’such a manner that the
results of the test are not affected.

Stopping time is measured from the moment of actuation gf’a”sensor until either

— the last time a cutting means passes the sensing device of the test equipment; or
— the residual energy of the cutting means is below-0,1J;
whichever is sooner.

The means of initiating the cutting means~stopping procedure during the test shall be such
that:

— for the operator presence control-for the cutting means — the control shall be released
abruptly from the full "on" positiéh so that it returns to the “idle” or “off” position by itself;

— for the obstruction sensors”— each sensor is activated such that a cutting means
stopping command is generated as specified in 22.105.2;

— for tilt sensors — the-machine shall be tilted to activate and deactivate the sensor in the
directions as required-in 22.105.1;

— for lift sensors ~’the machine shall be lifted to activate and deactivate the sensor as
required in 22:105.3;

— for manual'stops — the manual stop shall be activated.
Individual-cutting means stopping times shall be measured five times from the moment of
each ofithe following:

=< release of the cutting means operator presence control,

— activation of the obstruction sensor by contact with the solid object according to
22.105.2,

shall be the orientation used for measuring the cutting means stopping time of the
machine,

— actuation of the manual stop, and
— lift sensor is actuated.

The sensor or manual action giving the longest average value from these options shall be the
method used for measuring the cutting means stopping time of the machine according to
20.102.2.2.
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20.102.2.2 Cutting means stopping time durability test — Method

For machines where the cutting means stopping time is not monitored by an electronic
circuit, the machine shall be subjected to a sequence of 5 000 stop/start cycles. The 5 000
test cycles are not required to be continuous and the machine shall be maintained and
adjusted during the test in accordance with the manufacturers published instructions for use.
There shall be no maintenance or adjustment after 4 500 cycles have been completed.

Figure 101 gives a schematic representation of two cycles. Each cycle shall consist of the
following sequence:

— accelerate the cutting means from rest to the maximum operating motor speed (1)
(time = t);

— hold it at this speed for a short time to ensure that it is stable — (time = t,);

— operate the machine and allow the cutting means to come to rest — (time = ty)y

— allow a short time at rest before commencing the next cycle — (time = t,):

If the total time for one cycle is t, then t, =ty +t, + t, + t,. The test cyclé times for "on" (t +t,)
and "off" (t,+t,) shall be decided by the manufacturer but shall not exceed 100 s “on” and 20 s
“Of H.

NOTE This test is not representative of normal use and therefore the icycle times are specified by the

manufacturer to avoid unnecessary wear or damage to the machine.

20.102.2.3 Cutting means stopping time durability test.+ Verification

For machines subjected to the test of 20.102.2.2, the-cutting means stopping time shall be

measured for the following:

— each of the first five cycles of the 5 000"cycle test sequence (i.e. not including the
preparatory operations nor the trial stops‘used to determine which stop initiator to test);

— each of the last five cycles prior tolany brake maintenance or adjustment carried out
during the test;

— each of the first 5 cycles of each,500 cycles of operation; and
— each of the last five cycles of'the 5 000 test cycles.
No other stopping times shall;be recorded.

Each of the measured stopping times (t,) shall comply with the requirement of 20.102.2. If

the test sample fails—to complete the full number of cycles but otherwise meets the
requirements of this\test, either:

— the machinery may be repaired, if the brake mechanism is not affected and the test
continued;

— if the\machine cannot be repaired, one further sample may be tested which shall then
comply fully with the requirements.

20102.3 Thrown object hazard

Robotic lawnmowers shall be so constructed to provide adequate protection against risk of
injury to persons from foreign objects that may be thrown out by the rotating cutting means.

Compliance is checked by the following test:

When conducting this test, personnel should either be kept out of the test area or otherwise
protected from the hazard of thrown objects.

The machine is placed in the test enclosure described in Annex BB with the base of the
enclosure being as described in Annex CC. The target panel construction used shall be
checked by the tests contained in Clause BB.3 of Annex BB immediately before and after this
test. The target panels shall be divided into elevation zones by horizontal lines as indicated in
Figure BB.1 and described in Annex DD.
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The projectiles used in the test shall be 6,35 mm diameter balls of hardened steel 45 HRC
minimum (e.q. balls used as ball bearings).

Injection points for the steel balls shall be provided as positioned in Figure BB.2 and located
midway along the cutting means cutting edge.

The injection tube outlets shall be fixed and flush with the upper surface of the coconut mat

A A o A , A PN , S
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with variable velocity.

Where necessary, the machine may be elastically restrained to prevent horizontal movement.

During the tests, the machine shall be operated at maximum operating motor speéd (as
defined by 3.120) and supplied, if possible, by an external power supply having theVsame
characteristics as a fully charged battery.

Tests shall be conducted for each cutting means assembly.

The machine shall be tested in all operational configurations (e.g. both, with and without
attachments and accessories such as grass collectors or mulching parts):

The cutting means shall be adjusted to a 30 mm cut height or)the next higher cutting
position when set on a hard level surface. Machines with a maximum height setting of 30 mm
or less shall be set at their maximum height setting.

Before the test, adjust the velocity with which the ball is gjected so that the ball rises not less
than 30 mm above the surface of the coconut matting,;-and within an angle of 10° of the
vertical axis. Then with the machine in place, allow palls one at a time into the machine.
Increase the velocity of the balls in small increniepts until each ball is hit by the machine
cutting means. Start the test when this minimuny.velocity is established. Chipped or damaged
balls shall be replaced.

Inject 500 steel balls into each injection{point for each test. On multi-spindle machines, the
test shall be run for each spindle with\the results evaluated for each test, with all spindles
running. A new set of cutting means*shall be used for each test.

During any of the tests, in the event of excessive hits in a localised area, it may be necessary
to repair or replace a target panel before continuing with the tests. Replace the target panels
if hits from previous tests leave holes that cannot be covered by a 40 mm square gummed
label. Not more than one-thickness of gummed labels (patch) shall be placed over any one
area.

Balls remaining within the test enclosure (on test surface) may be removed at the option of
the tester to minimise ricochet hits. Balls passing over the top of the test enclosure shall be
ignored.

Count and record hits on data sheet shown in Annex DD. A test projectile passing completely
through\all layers of the target material is counted as a hit. Steel balls that hit and damage the
centreline of the target area height line shall be scored with the target area below that line.

For each test (500 steel balls), there shall be no hits above the 300 mm line (top elevation
area) and not more than 2 hits in each target panel between the base and the 300 mm line.

The test does not require that the machine shall be suitable for use after test.

In the event of a test failure, two additional machines may be tested both of which must then
pass the test.
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20.102.4 Inadvertent access to the cutting means
20.102.4.1 Inadvertent foot access to the cutting means
20.102.4.1.1 General

Inadvertent access to the cutting means by the feet during operation shall be prevented, so
far as reasonably practicable by the cutting means enclosure.

Compliance is checked by the tests of 20.102.4.1.2, 20.102.4.1.3 and 20.102.4.1.4.

The tests are made with the cutting means in the most unfavourable cutting position. If thé
cutting means path height is different at different cutting means speeds, the test is
conducted so as to include the extremes of cutting means height.

20.102.4.1.2 Adult foot probe test

The machine shall be placed on a hard, flat surface. The guaxds shall be in the normal
operating position on the cutting means enclosure and the i/machine support members in
contact with the supporting surface. Components of machings;'such as wheels and frames,
are where relevant considered as part of the cutting meahs” enclosure for the purpose of
these tests. The tests are conducted under static conditigns-

The foot probe of Figure 102 shall be inserted towards the cutting means around the-euter
petriphery—of-the—machine machine’s external enclosure—{see—Figure—102). The base of the
probe is—inserted held horizontally at any hejght and then inclined up to 15° forward or
backward from the horizontal (see Figure/102). The probe is applied around the entire
machine as described in Figure 102 until @ horizontal force of 20 N maximum is reached, or
until-any-pertion-of-the-machine—is—displaced the machine’s enclosure lifts or moves from-its
the original position, or until contact, issmade with the cutting means path, whichever occurs
first.

The test probe shall not enter the“path of the cutting means assembly.

20.102.4.1.3 Foot probe test for standing child

The machine shall be wlaced on a hard, flat surface. The guards shall be in the normal
operating position onN\the cutting means enclosure and the machine support members in
contact with the sapporting surface. Components of machines, such as wheels and frames,
are where relevant considered as part of the cutting means enclosure for the purpose of
these tests. The tests are conducted under static conditions.

The foot probe of Figure 107 shall be inserted towards the cutting means around the-euter
peripheg/—ofthe—machine machine’s external enclosure—{see—Figure—102). The base of the
probe is—inserted held horizontally at any height and then inclined up to 15° forward or
backward from the horizontal (see Figure 102). The probe is applied around the entire
machine as described in Figure 102 until a horizontal force of 20 N maximum is reached, or

Until-any-portion-of-the-machine—is-displaced machine’s enclosure lifts or moves from-its the

original position, or until contact is made with the cutting means path, whichever occurs first.

The test probe shall not enter the path of the cutting means assembly.
20.102.4.1.4 Foot probe test for kneeling child
The machine is placed on a test surface as described in Annex CC, except that

— the minimum size as described in Clause CC.2 shall be such that the machine is capable
of attaining its maximum traction drive speed in automatic mode during normal use with
the cutting means operating; and

— an injection tube as shown in Figure CC.1 need not be incorporated into the test surface.



https://iecnorm.com/api/?name=24dd934e40f57b5aab0439580a363a94

-30- IEC 60335-2-107:2017+AMD1:2020 CSV
© IEC 2020

The machine is tested by means of the foot probe shown in Figure 109. The sole of the foot
probe shall be constructed of a material with a 70 Shore A hardness (nominal) and a
thickness of (3 £ 0,5) mm. The sole of the foot probe shall be free from dust and grease. Prior
to the series of tests, the sole of the foot probe in Figure 109 shall be checked to ensure a
dynamic coefficient of friction of (0,6 = 0,06) with respect to the same material surface in
accordance with ISO 8295:1995.

€ machine is operated in_automatic moade wi € cutting means operating. le ihe
machine is operating, the foot probe of Figure 109 is placed in each of the ten test positions
shown in Figure 110, as applicable to the anticipated movement of the machine, such that

— the foot probe is aligned with the direction of the machine’s movement with thg |loe
pointing toward the machine; and

— the foot probe is placed on the test surface and care is taken that foot probe meyement is
minimised if the machine comes into contact with the foot probe;

NOTE A spike or other feature located on the knee of the probe has been shown to be helpful in minimising
movement of the foot probe during the test.

— an injection tube, if any, in the coconut matting does not influence thetest result.

If, in automatic mode, it is not possible for the machine to move in aecordance with any of the
test positions shown in Figure 110, then it is not necessary to condlct the test for those test
positions.

The foot probe remains in place at each test position until

— the machine has moved completely away from the foptprobe; or

— the foot probe has been in place for 20 s; or

— the machine stops such that a manual reset is required,

whichever occurs first.

For each test position, the foot probe shafl hot contact the cutting means whilst the cutting
means is rotating. If the sole of the fookprobe is damaged during the test, it shall be repaired
or replaced as necessary.

20.102.4.2 Inadvertent hand access to cutting means

20.102.4.2.1 General

Inadvertent access to the-cutting means by the hand during operation shall be prevented, so
far as reasonably practicable by means of the cutting means enclosure.

Compliance is checked by the tests of 20.102.4.2.2 and 20.102.4.2.3.

20.102.4.2.2,_ 'Hand and arm probe tests
The cutting-means enclosure shall provide guarding to reduce the possibility of inadvertent
contactywith the cutting means when reaching under the cutting means enclosure.

Compliance is checked by the following tests.

20.102.4.2.2.1 Hand probe test
A mechanlcal test probe#m#m—y#%a#te—teeppﬁeeeﬁe—eﬂég—éwsz—bwm%%%tep

ed as shown in
F/gure 111 is used for the test The /omts shall be Iocked flrmly into thelr stra/ght positions or
replaced by a solid portion.

NOTE The probe of Figure 111 is similar to test probe B of IEC 61032 but having a circular stop face with a
diameter of 50 mm, instead of the non-circular face.

The machine shall be placed on a hard flat surface. The guards shall be in the normal
operating position on the cutting means enclosure and the machine support members in
contact with the supporting surface. Components of machines, such as wheels and frames,
are where relevant considered as part of the cutting means enclosure for the purpose of this
test. The test is conducted under static conditions.
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The test is made with the cutting means in the most unfavourable cutting position. If the
cutting means path height is different at different cutting means speeds, the test is
conducted so as to include the extremes of cutting means height.

The probe shall be inserted towards the cutting means around and under the outer periphery
of the machine. The axis of the probe is held horizontally at any height and then inclined up to
#15° from the horizontal. The vertical height of the probe is maintained when the probe is

inserted under the machine. 1he probe IS applied until a force of 5 N maximum IS reached or
until any portion of the machine is displaced from its original position, or until contact is made
with the cutting means path, whichever occurs first.

No vertical force shall be applied to the probe, except as necessary to maintain the horizontal
movement.

The finger part of the test probe shall not enter the path of the cutting means. Contact with
parts of the cutting means that are circular, smooth and unbroken is allowed.

20.102.4.2.2.2 Child arm probe test

Test probe 18 (Figure 12) of IEC 61032:1997 shall be used, but with\the extension handle
attached throughout the test. The joints shall be allowed to articulate,

The machine shall be placed on a hard flat surface. The guards shall be in the normal
operating position on the cutting means enclosure and the machine support members in
contact with the supporting surface. Components of machinés, such as wheels and frames,
are where relevant considered as part of the cutting meansyenclosure for the purpose of this
test. The test is conducted under static conditions.

The test is made with the cutting means in the most unfavourable cutting position. If the
cutting means path height is different at different cutting means speeds, the test is
conducted so as to include the extremes of cutting means height.

The probe shall be inserted towards the cutting means around and under the periphery of the
machine. The axis of the probe is inclined 45° + 1° from the horizontal. The probe is applied
until a force of 5 N maximum is reached or until any portion of the machine is displaced from
its original position, or until contact’is made with the cutting means path, whichever occurs
first. The articulated finger joints shall be moved through their full range of angular
movements when under the machine.

No vertical force shall be_applied to the probe, except as necessary to maintain the horizontal
movement.

The finger part of-the test probe shall not enter the path of the cutting means. Contact with
parts of the cutting means that are circular, smooth and unbroken is allowed.

20-102-4.2.2-:320.102.4.2.3 Finger probe test

Guarding\to reduce the possibility of contact with the cutting means during an attempted lift
shall be\provided.

Compliance is checked by the following test.

A mechanical test probe as shown in Figure 111 is used for the test.

The machine shall be placed on a hard flat surface. The guards shall be in the normal
operating position on the cutting means enclosure and the machine support members in
contact with the supporting surface. Components of machines, such as wheels and frames,
are where relevant considered as part of the cutting means enclosure for the purpose of this
test. The test is conducted under static conditions.
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The test is made with the cutting means in the most unfavourable cutting position. If the
cutting means path height is different at different cutting means speeds, the test is
conducted so as to include the extremes of cutting means height.

The finger portion of the probe shall be inserted towards the cutting means around and
under the edge of the outer periphery of the machine until the 50 mm stop face contacts the
outer periphery of the machine in any area where the machine can be lifted. For test

puUrposes, tnhe machine may be supported in its _normal orientation above the hard flat
supporting surface so that the insertion of the probe is not limited by the hard flat surface. The
axis of the probe is held horizontally. The articulated finger joints shall be moved through their
full range of angular movements. The probe 