IEC 60335-2-107:2012

Full docu

IEC IEC 60335-2-107

(]
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 1.0 2012-02

colour
inside

RO

AV
Household and similar electrical appliances — f&;
Part 2-107: Particular requirements. fo ba powered electrical

lawnmowers
Appareils électrodomesti S Sécurité —
Partie 2-107: Exigenees parti¢ulieres relatives aux tondeuses a gazon

électriques rc@' :


http://avadocuments2026.com/doc/iec-60335-2-107-2012
http://avadocuments2026.com/doc/iec-60335-2-107-2012

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2012 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite ni
utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie et les
microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEl de votre pays de résidence.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch
www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading glob
International Standards for all electrical, electronic and related technologie

About IEC publications

Useful links:

IEC publications search - www.iec.ch/searchpub

The advanced search enables you to find IEC publica
by a variety of criteria (reference number, text, teq
committee,...).

It also gives information on
withdrawn publications.

addifional languages. Also known as the International
EleCtrotechnical Vocabulary (IEV) on-line.

Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication
or need further assistance, please contact the
Customer Service Centre: csc@iec.ch.

A propos de

I’édition la plus récen
Liens utiles:

Recherche de publications CEIl - www.iec.ch/searchpub

La recherche avancée vous permet de trouver des
publications CEI en utilisant différents criteres (numéro de
référence, texte, comité d’études,...).
Elle donne aussi des informations sur les projets et les
publications remplacées ou retirées.

Just Published CEI - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications de la CEI.
Just Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

un cprrigendum ou amendement peut avoir été publié.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne au monde de termes
électroniques et électriques. Il contient plus de 30 000
termes et définitions en anglais et en frangais, ainsi que
les termes équivalents dans les langues additionnelles.
Egalement appelé Vocabulaire Electrotechnique
International (VEI) en ligne.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur
cette publication ou si vous avez des questions
contactez-nous: csc@iec.ch.

Documents

Document Sharing Hub

Full document details: IEC 60335-2-107 2012


http://avadocuments2026.com/doc/iec-60335-2-107-2012
http://avadocuments2026.com/doc/iec-60335-2-107-2012

IEC 60335-2-107

Edition 1.0 2012-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

AL A

\vd

Household and similar electricakappliances — Safety
Part 2-107: Particular requirements forxokotis battery powered electrical
lawnmowers

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE X B
CODE PRIX

ICS 65.060.70 ISBN 978-2-88912-895-2

Warning! Make sure that you obtained this publication from an authorized distributor.

Attention! Veuillez vous assurer que vous avez obtenu cette publication via un dismbuteur agréé.
pocuments

Document Sharing Hub

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale

Full document details: IEC 60335-2-107 2012


http://avadocuments2026.com/doc/iec-60335-2-107-2012
http://avadocuments2026.com/doc/iec-60335-2-107-2012

-2 - 60335-2-107 © IEC:2012

CONTENTS
O T @ I S 4
LN 75 10 L@ 1 ] PN 6
S T o7 0 o 1= 3PP 7
2 NOIMALIVE FEFEIENCES ...uiii i et e e 7
3 D N tIONS e e 8
4 General reqUIremMENt. ... e 12
5 General conditions for the tests .. ...
6 Classification . ...
7 Marking and instructionsS..........cooiiiiii i
8 Protection against access to live parts
9 Starting of motor-operated appliances
10 Power inputand current ..........coiiiiiiiii i
11
12
13
14
15
16
17
18
19 Abnormal operatio
20 Stability and mechg
21 Mechanical @
22 Construction.. .S
23 Internal wiring....\..)
24 Componénts™ \...\.....
25 Supptyconhnesgtion and external flexible cords ....... ..o
26 Terminals ToR eXEMRALCONAUCTOIS ...... it e
27 Provision fOrEartiiNg ... oo e
28 Screws and CONNECHIONS ... .o e e e e 36
29 Clearances, creepage distances and solid insulation.................cooiiiiii i 37
30 Resistance to heat and fire ..o 37
31 ReSIStanCe 10 TUSTING ..cu e 37
32 Radiation, toxicity and similar hazards...... ... 37
L T = T T PPN 44
Annex B (normative) Appliances powered by rechargeable batteries..............cccccoeviiiininnn.. 45
Annex AA (normative) Calculation of kinetic energy of pivoting cutting elements.................. 46
Annex BB (normative) Test enclosure construction ...........oooiiiiiiiiiiii e 48
Annex CC (normative) Base for thrown object test enclosure.............ccooooiiiiiiiiiininnen, 53

Annex DD (normative) Target panel elevation zones and recommended test report for
NEOWN 0D Ot 1E St oo e 55

Annex EE (normative) Safety Signs........coviiiiiiii i A Documents

Document Sharing Hub

Full document details: IEC 60335-2-107 2012


http://avadocuments2026.com/doc/iec-60335-2-107-2012
http://avadocuments2026.com/doc/iec-60335-2-107-2012

60335-2-107 © IEC:2012 -3-

Annex FF (normative) Noise test code — Engineering method (grade 2) .........cccoevvviiiiiennnen. 61
Annex GG (informative) Example of a material and construction fulfilling the

requirements for an artificial surface ... 66
Annex HH (informative) Safety inStructions ... 68
L] o 10 Yo =Y o1 2 172 PP 70
Figure 101 — Example of test cycles (s€€ 20.102.2) ...ouniiiiiiiiiiii e 37
Figure 102 — Foot probe test (Se€ 20.102.4) ..o 38
Figure 103 — Impact test fixture (€€ 21.1071.1) oo 39
Figure 104 — Example of structural integrity test fixtures (see 21.101.3.1.4)..000 e evveevnennnnn. 41

sign\illustrating — "WARNING — Remove the disabling device
ifti he machine"

Figure FF.1 — Microphone positions on the hemisphere (see Table FF.1) .......c..coooiiiiiies 62

Figure GG.1 — Sketch of the measurement surface covered with an artificial surface

[ o 10 (o Yo | L= T PP 67

Table 1 — Sizing of test fixture air inlet holes............ooi i, 27

Table FF.1 — Co-ordinates of microphone positions ........ ..o, 63

Table FF.2 — Absorption CoeffiCients ........oiiii i 64
Documents

Document Sharing Hub

Full document details: IEC 60335-2-107 2012


http://avadocuments2026.com/doc/iec-60335-2-107-2012
http://avadocuments2026.com/doc/iec-60335-2-107-2012

-4 - 60335-2-107 © IEC:2012

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

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

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization stanar'zatl comprising

all national electrotechnical committees (IEC National Committees) promote
international co-operation on all questions concerning standardization in the elgctrical™e Qnic fields. To
this end and in addition to other activities, IEC publishes International &tand pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (here “IEC

Publication(s)") Their preparatlon is entrusted to techmcal committeess

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical
consensus of opinion on the relevant subje
interested IEC National Committees.

3) IEC Publications have the form of recomm
Committees in that sense. While all reason
Publications is accurate,

8) Attention i R to\the~Ngrmative references cited in this publication. Use of the referenced publications is
indispensable fer the carrect application of this publication.

9) Attention is drawn touthe 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.

International Standard IEC 60335-2-107 has been prepared IEC technical committee 116:
Safety of motor-operated electric tools.

The text of this standard is based on the following documents:

FDIS Report on voting
116/79/FDIS 116/86/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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This part 2 is to be used in conjunction with the fourth edition (2001) of IEC 60335-1 and its
amendments.

NOTE 1 When “Part 1” is mentioned in this standard, it refers to IEC 60335-1.

This part 2 supplements or modifies the corresponding clauses in |IEC 60335-1, so as to
convert that publication into the IEC standard: Safety requirements for robotic battery
powered electrical lawnmowers.

When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies
as far as is reasonable. When this standard states “addition”, “modification” or “replacement”,
the relevant text in Part 1 is to be adapted accordingly.

NOTE 2 The following numbering system is used:
— subclauses, tables and figures that are numbered starting from 101 are additiona

— unless notes are in a new subclause or involve notes in Part 1, they are numbg
those in a replaced clause or subclause;

— additional annexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:
— Requirements: in roman type

— Test specification: in italic type

— Notes: in small roman type

Words in bold in the text are defined in clause 3. Wher
associated noun are also in bold.

an adjective, the adjective and the

related to the sp@: D
* reconfirmed,
* withdrawn,

* replaced by a kevised
*+ amende

AN

IMPORTA
that it contains colours which are considered to be useful for the correct
understanding ofNits§ 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 International Standard that the execution of its
provisions is entrusted to appropriately qualified and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of machines when operated as in normal
use taking into account the manufacturer's 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.

pnossible so that
to the supply

This standard takes into account the requirements of IEC 60364 as far 2
there is compatibility with the wiring rules when the machine is conpected
mains. However, national wiring rules may differ.

in Part 1, Part 1 applies.
NOTE 1 This means that the technical committees

not necessary to specify particular require
requirements.

This standard is a product family standarg~dealing
precedence over horizonta)r-and generic s cQve

ISO 13732-1 for ho

example, in the casejf temperature_requi urfaces on many appliances, generic standards, such as

this standard will not necessarily be considered to

comply with the e i standard if, when examined and tested, it is found to
have other feature it thelevel of safety covered by these requirements.

A machi or having forms of construction differing from those detailed in
the req ndard may be examined and tested according to the intent of the
requiremen Y, if\fotmad to be substantially equivalent, may be considered to comply with

the standard.

The non-electrical safety requirements covering non-electrical hazards have been taken from
IEC 60335-2-77 where appropriate.
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

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

1 Scope

This clause of Part 1 is replaced by the following.

This standard deals with the safety of robotic battery powered ele
with the rated voltage of the battery being not more than 75

This standard deals with the com
lawnmowers for use around the hom

NOTE This standard does got apply
2 Normative :

This clause of Pa
Addition:

IEC 60320 ( Appliance couplers for household and similar general purposes

IEC 60335-1: 2001,
requirements

Amendment 1 (2004)
Amendment 2 (2006)1

ousehold and similar electrical appliances — Safety — Part 1: General

IEC 60335-2-77, Household and similar electrical appliances — Safety — Part 2-77: Particular
requirements for pedestrian controlled mains-operated lawnmowers

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic
safety-related systems

1 There exists a consolidated edition 4.2 (2006) comprising IEC 60335-1 (2001) and its AmendmgRt
and 2 (20086). E)bﬁ)f‘ﬁents
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IEC 62133, 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 683-9, Heat-treatable steels, alloy steels and free-cutting steels — Part 9: Wrought free-
cutting steels

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, pow
equipment — Symbols for operator controls and other displays — Part

ISO 3767-3, Tractors, machinery for agriculture and forest
equipment — Symbols for operator controls and other display
lawn and garden equipment

ISO 7010:2011, Graphical symbols — Safety colo
signs

— Registered safety

ISO 11201:2010, Acoustics — Noise € equipment — Determination of
emission sound pressure levels at a W other specified positions in an
essentially free field over a reflecting ptane with\gegligible environmental corrections

ISO 11688-1, Acouisti d practice for the design of low-noise machinery and
equipment — Pa ]

This clause o is applicable except as follows.

3.101
blade
term used in warnings and instructions to denote "cutting means"

Note 1: See 3.103.

3.102

control

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

3.103
cutting means
the mechanism used to provide the cutting action of a lawnmower

Documents
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3.104
cutting means enclosure
the part or assembly which provides the protective means around the cutting means

3.105

cutting means tip circle

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

3.106
cutting position
any height setting of the cutting means designated by the manufacturer for cutting grass

3.107

disabling device
a) removable
detachable part, such as for example a key, which prevents Gp
when it is removed

ration o lawnmower

b) code protected
device which, when operated, prevents operation of
input (such as via a keypad) before it can operate

awnhmowenand’ requires a coded

Note 1: See 22.103.

3.108

discharge chute
extension of the cutting means encl
control the discharge of mg

3.109
discharge opening

gap or opening i@

3.110
charging statio
automatic battery

and removes power todthe motor(s) and brings all moving parts to a stop

3.112
grass catcher
part or combination of parts which provides a means for collecting grass clippings or debris

3.113

guard

part of the machine or a component incorporated to provide protection for the operator and/or
bystander

3.114

intended use

any use of the machine which is reasonably foreseeable, as described in the instruction
manual, and which is consistent with such activities as cutting grass, starting, stopping, or
connecting to (or disconnecting from) a source of power
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3.115
lawn edge trimmer
powered grass cutting machine for trimming lawn edges usually in a vertical plane

3.116
lawn edger
powered machine suitable for cutting lawn and soil, usually in a vertical plane

3.117

lawnmower
grass-cutting machine where the 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 sopy

3.118

lawn trimmer

powered grass-cutting machine where the operator determine
cutting means and the height of cut, possibly assisted by a whe

aration of the

3.119

manual controller
device either connected by a wire or wireless that al
cutting means operation of the machine

3.120
maximum operating motor speed
the highest motor speed obtainable

3.121
mowing attachment

cutting means design
machine to be @‘u Q

3.122

3.123
no load

the minimum load ainable at rated voltage

3.124
operator control
any control requiring operator actuation to perform specific functions

Note 1: This includes controls on a manual controller.

3.125

operator presence control

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

3.126

pedestrian controlled lawnmower

grass-cutting machine, either pushed or self-propelled, normally controlled by the operator
holding a handle walking behind the unit

Documents
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3.127

perimeter delimiter

a device(s) that define the perimeter of the area within which the machine can operate
automatically

3.128
power source
motor which provides mechanical energy for linear or rotational movement

3.129

ride-on lawnmower

self-propelled lawnmower on which an operator rides and which is designed primarily for
cutting grass

3.130
robotic lawnmower
unattended lawnmower that operates automatically

Note 1: When the term 'machine' is used in the text of this standard, it igused to\deRete a robotic lawnmower.

3.131

rotary lawnmower
lawnmower in which the cutting means, cutti
normal to the cutting plane

otaté” about an axis (axes)

3.132
sensor

device that responds to phy3|cal stin not limited to, heat, light, sound,

a) lift sensor
device that sensé; »
b) obstruction seng

device that senseg

device that serses when the machine is inverted

3.133
stopping time
the 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

3.134
thrown object hazard
the potential for injury caused by object(s) propelled by the moving cutting means

3.135

traction drive

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

remote setting device

a setting device which is not connected by wire to the lawnmower and designed to set the
basic functions of the lawnmower but not for controlling the lawnmower

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

4 General requirement

This clause of Part 1 is applicable except as follows.

4.101 Mowing attachments

Where mowing attachments are available from the original man
of a robotic lawnmower, the complete machine shall
requirements of this standard.

Compliance is checked by inspection and by the relevéd

5 General conditions for the tests

This clause of Part 1 is applicable exceptas Tall

5.1  Addition:

Where an electronic speed

5.2 Replacement:
A new machine@

the manufacturer.

juUsted, it is set for the highest speed.

h of the tests of Clause 21, unless otherwise agreed by

Unless ¢ { Ciflé fully charged battery shall be used for each test. Where for
1 ts I e battery is specified, there shall be a minimum of 1 min rest time

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

6.1 Replacement:

Machines shall be of one of the following classes with respect to protection against electric
shock:
— machines and charging stations with a rated voltage above 42 V shall be class II;

— parts of machines with an integrated mains powered charger shall be class Il; other parts
complying with SELV shall be at least class llI;

— charging stations supplied with SELV shall be at least class llI;
— other machines shall be at least class Ill.
Documents
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6.2 Addition:

Class Il parts of machines shall be at least IPX4.

Class lll machines shall be at least IPX1.

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

7.1 Addition:

Add the following indents:

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

— year of construction;

— mass in kilograms;

— designation of machinery. This may be achieved
numbers;

— designation of series or type, allowing the te

On the machine:

WARNING -
WARNING
ide @on the machine.

WARNING —Rp not

WARNING - Remove (or operate) the disabling device before working on or lifting the
machine.

NOTE Use “Remove” or “Operate” as appropriate to the type of disabling device that is fitted to the machine.

CAUTION - Do not touch rotating blade.

For machines equipped with a manual controller, the manual controller shall be marked
with:

WARNING — Read instruction manual before operating the machine.

WARNING — Keep a safe distance from the machine when operating.

Documents
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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, ISO 3767-3, ISO 11684 and ISO 7000 may also
be used as appropriate. Contrasting colours shall be used unless the symbols are cast,
embossed or stamped when colours are not required. If symbols are used, their significance
shall be described in the instruction manual.

A label intended to be exposed to the weather shall be suitable for outdoor exposure. Labels
shall form a durable bond with the base material surface and shall show no appreciable loss
of adhesion or legibility during weathering exposure. Labels shall not curl at the edges.

Also:

— the cutting means shall be marked for identification;

e near
e shall not

— if a grass catcher adapter is used, instructions shall b
the discharge opening and to the catcher adapter sta
be operated without either the entire grass catcher ¢

7.6 Addition:

Additional symbols are shown in Annex EE.

7.8 Addition:

If a cell or battery is intended to be replag ~ t'is possible for it to be put in a
reverse polarity then the correct locatioh and pols all be marked at its intended location.

7.9 Modification:

Operator contl@s 2
identified by a durab)e

orf, direction and/or method of operation clearly

ed/with the word "STOP" and be coloured red, no other
he coloured red.

The instructions shall include where appropriate the following:
a) explanation of any safety signs that are used on the machine and a repeat of all the
warnings required on the machine;

b) instructions for the proper assembly of the machine for use, if the machine is not supplied
in a completely assembled form;

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

d) instructions for proper adjustment of the machine, including a warning of the danger of
rotating blade(s); for example, "Caution — Do not touch rotating blade";

e) where parts are consumable, the part number of the replacement shall be specified;
f) information on the action to take in the event of leakage of electrolyte
g) instructions on the proper operation of all controls;

h) details of the battery charger to be used and advice on the safe disposal of batteries at

the end of their life; Documents
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i) instructions for fitting and use of attachments, if any;

j) for machines that are supplied with a manual controller and when required to be
declared, the continuous A-weighted equivalent sound pressure level at the operator's
ear if over 70 dB(A), together with measurement uncertainty, or statement to the effect
that it does not exceed 70 dB(A);

k) where required to be declared, the A weighted sound power level emitted by the machine
together with measurement uncertainty;

) a warning, not to allow children to be in the vicinity or play with the machine when it is
operating:

m) instructions for the safe operation, preparation, maintenance and storage of the machine
such as those given as an example in Annex HH.

8 Protection against access to live parts

This clause of Part 1 is applicable.
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 only applicabl ass rging stations and machines with an
integrated mains powered charger.

11 Heating
This clause of Partk1 i ass |l charging stations and machines with an
integrated main @' é

12 Void

integrated mains~powered charger.

14 Transient overvoltages

This clause of Part 1 is applicable.

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

Compliance for the machine and charging station is assessed individually according to its IP
rating.

15.1.2 Modification:

Machines or charging stations classified as IPX4 shall be rotated during the test along its
vertical axis. The rate of rotation shall be 12 + 2 r/min.

15.2 Addition:

Machines or charging stations fitted with an appliance inlet or cable . all be tested

without the appropriate mating connector in place.

Air filters are not removed.

16 Leakage current and electric strength

able except as follows.

This includes leakag€ of electrolyte from the battery.

19.7 Modification:

Replacement of last paragraph:

During the test, the temperature of the windings are not measured but the machine shall not
emit flames, molten metal or liquids, or poisonous or ignitable gas in hazardous amounts.

19.9 Modification:

Replacement of last paragraph:

During the test, the temperature of the windings are not measured but the machine shall not
emit flames, molten metal or liquids, or poisonous or ignitable gas in hazardous amounts.
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19.10 Not applicable.

20 Stability and mechanical hazards

This clause of Part 1 is applicable except as follows.

20.2 Replacement:

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

a) manually reset; or

b) the startup procedure as described in 22.110 is completed

with 4.2.4 of ISO 13857:2008.

Where a guard is designed to be opened or removed an
sign warning of the hazard shall be located on the guapdo

20.101 Controls

20.101.1 Opera <
Manual controllérs the manufacturer, shall be fitted with an operator
presence control o anual—€ontroller which will automatically stop rotation of the
cutting meag Y or's hands are removed. This may be accomplished either by

stopping an intermediate clutch/brake mechanism. For starting rotation
of the e operator presence control shall require two separate and

Any manual control for the traction drive shall automatically stop or disengage the traction
drive when the operator releases the control.

During manual operation, the obstruction sensor and the sensor detecting when the
machine is outside the perimeter delimiter may be deactivated, the lift sensors and tilt
sensors shall remain functional.

Compliance is checked by inspection and practical tests.

20.101.2 Remote setting device

If a remote setting device is provided it may only be used to carry out off-machine
adjustments of the settings as well as starting and stopping the normal operation.

Compliance is checked by inspection and practical test.
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20.101.3 Manual controller

If a manual controller is supplied by the manufacturer, it shall meet the requirements of
22.107.

Remote control of hazardous movements (e.g. start) shall be at least in accordance with
IEC 60335-1 clause 19.1.

If a remote setting device is provided, it may not be used for remote manual control of the
machine.

Compliance is checked by inspection and by the tests of 22.107 and 21.101

20.101.4 Manual stop

surface
all have a

prominent position on the top surface. The manual stop shall
raised at least 5 mm above the immediate surrounding area. 1

Restarting of the mower following a
separate manual action.

Functional safety of the
clause 19.1.

Compliance is checkea
20.102 Safety re: ife

e cutting means enclosure shall extend at least 3 mm below the
plane of the gans$ 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>cjrcle diameter.

Openings may be provided in the cutting means enclosure.

Compliance is checked by inspection, measurement and by the tests of 20.102.3, 20.102.4
and 21.1.

This requirement shall not apply to machines where the cutting means is a 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 and measurement.
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20.102.1.2 Guards and grass catchers

Guards which have to be displaced in order to fit the grass catcher shall be interlocked
according to IEC 61508 or shall automatically return to the full guard position when the grass
catcher is removed. The guards shall be considered as forming part of the cutting means
enclosure.

Compliance is checked by inspection and practical tests.

20.102.2 Cutting means stopping time

The cutting means shall stop from their maximum rotational speed within 2 s if a tilt sensor,
lift sensor, obstruction sensor (when activated for more than 3 s according to 22.105.2), or
manual stop is activated, after the operator releases the cutting means/ operator presence
control, or the opening of or removing interlocked guards, whic isaple the protected
moving parts.

Compliance is checked by the following test:

20.102.2.1 Cutting means stopping time test

Prior to the test, the machine shall be asse

af accuracy of 25 ms and any
e ambient test temperature shall be
mented in such a manner that the

tachometers used shall have an accunacy of + 2

20 °C +5 °C. The machine shall be ouhted an
results of the test are not 4

— the mom@ ' ] eans operator presence control;
— the moment of activat|

Stopping time is me&asured from the moment of actuation of a sensor until the last time a
cutting means passes the sensing device of the test equipment.

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" position so that it returns to the *“idle” or “off”
position by itself;

— for the obstruction sensors — each sensor shall be contacted by a solid object
approaching the sensor at the normal speed of travel of the machine when operating
under normal conditions;

— 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;
Documents
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Individual stopping times shall be measured five times from the moment of each of the
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,

— operation of the tilt sensor. The primary direction giving the longest average value
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.

20.102.2.2.

20.102.2.2 Cutting means stopping time test - Method

Figure 101 gives a schematic repress
following sequence:

ing‘/means to come to rest — (time = t);

encing the next cycle — (time =t,).

If the total time for q =ty +t, +1t, +1t, The test cycle times for "on" (t;+t))
and "off" (t,+t,) shé manufacturer but shall not exceed 100 s “on” and 20 s
“Off”_

NOTE This,_te e of normal use and therefore the cycle times are specified by the

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 to any brake maintenance or adjustment carried out
during the test;

— each of the last five cycles of the 5 000 test cycles.

No other stopping times shall be recorded.
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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.

20.102.3 Thrown object hazard

Robotic lawnmowers shall be so constructed to provide, in intended use, 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
protected from the hazard of thrown objects.

midway along the cutt

The injection tu@

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 ejected 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 balls one at a time into the machine.
Increase the velocity of the balls in small increments until each ball is hit by the machine
cutting means. Start the test when this minimum velocity is established. Chipped or damaged

balls shall be replaced. Documents
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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. 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.

ine (top elevation
g 300 mm line.

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.

The foot probe of Figure 102 shall be inserted towards the cutting means around the
machine’s external enclosure. The base of the probe is 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 the machine’s enclosure lifts or moves from 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.

20.102.4.2 Inadvertent hand access to cutting means

Inadvertent access to the cutting means by the hand during operation shall be prevented, so

far as reasonably practicable. Documents
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Compliance is checked by the tests of 20.102.4.2.1 and 20.102.4.2.2.

20.102.4.2.1 General

Guarding to reduce the possibility of inadvertent contact with the cutting means when
reaching under shall be provided.

Compliance is checked by the following tests.

20.102.4.2.1.1 Hand probe test

The mechanical test probe of 20.2 of IEC 60335-1 shall be used. The joints shall be locked
firmly into their straight positions or replaced by a solid portion.

members in contact with the supporting surface. Components/0 3 as wheels
and frames, are where relevant considered as part of the cutting means enclosure for the

cutting means path height is different at differ¢ ] ans’ speeds, the test is

The probe shall be inserted towards g means aroynd and under the machine’s
external enclosure. The axis of the pro j

the cutting means pa

No vertical force@

movement.

The finger par of
parts of the e

hall not enter the path of the cutting means. Contact with
are circular, smooth and unbroken is allowed.

20.102.4 probe test

Test probe 18
throughout the test

e\12) of IEC 61032 shall be used_but with the extension handle attached
e joints shall be allowed to articulate.

The machine shall be placed on a hard flat surface. The guards and deflectors 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.

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.
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The probe shall be inserted towards the cutting means around and under the machine’s
external enclosure. The axis of the probe is inclined 45° + 1° from the horizontal. The probe is
applied with a force not exceeding 5 N until contact is made by any part of the probe with the
machine external enclosure or until the external enclosure lifts or moves from the 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 enclosure.

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 allQ

20.102.4.2.2 Finger probe test

Guarding to reduce the possibility of contact with the cutting ¢ attempted lift

shall be provided.

Compliance is checked by the following test.

normal operating position on the cutting \mega e and the machine support
members in contact with the supportifig surface, ponents of machines, such as wheels

The test is made with

cutting means path
conducted so a @

ost unfavourable cutting position. If the
al\different cutting means speeds, the test is
tting means height.

The finger portio be inserted towards the cutting means around and
under the edge & rnal enclosure until the 50 mm stop face contacts the
machine extert any area where the machine can be lifted. For test purposes
the machine g ay be its normal orientation above the hard flat supporting surface
so that te probe is not limited by the hard flat surface. The axis of the probe

he~probe is applied with a force not exceeding 5 N until contact is made
by the 50 mm stop face of the probe with the machine external enclosure or until the external
enclosure lifts or moves from the original position, or until contact is made with the cutting
means path, whichever occurs first. For examples of the intended application of the probe,
see Figure 105.

angular moveme ts

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

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.

NOTE The positioning of the stop face of the probe is determined by assessing what parts of the enclosure are
most likely to be grasped when lifting the stationary machine from the ground and noting where the root of the
fingers are placed.
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20.102.5 Stopping distance

The machine shall come to a halt within 200 mm after the initiation of any stopping command.
Compliance is checked by the following test.

Use each available means of initiating a stop in turn. The test stops shall be conducted on a
substantially level (not to exceed 1 % gradient) dry, smooth, hard surface of concrete (or
equivalent test surface). The test shall be carried out in both forward and reverse directions at
the maximum ground speed attainable.

20.102.6 Starting after stop caused by activation of lift and/or tilt sens®©

(with the cutting means static). If within 10 s the sensor(s) ‘
drive to the cutting means may be restarted providing th ~ ih 22.110 is
completed.

If after 10 s the sensor(s) have not become dea
restarted following either:

a) two separate actions; or

20.102.7 Noise
20.102.7.1 Noise red
20.102.7.1.1 Noijser
The machine sh

sources causing noi

ISO 11688-1 giyes general technical information on widely recognised technical rules and
means to be followed in the design of machines with low-noise emission.

20.102.7.1.2 Noise reduction by information

If, after taking all possible technical measures for reducing noise at the design stage, a
manufacturer considers that further protection is necessary, then the instruction manual shall:

— recommend the use of low-noise operating modes, and/or limited time of operation;

— give a warning of noise level and recommend the use of ear protection.
20.102.7.1.3 Verification of requirements on noise — Noise measurement

For the determination of the sound power level and of the emission sound pressure level
when using a manual controller the measurement methods given in Annex FF shall be used.
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21 Mechanical strength
This clause of Part 1 is applicable except as follows.

21.1 Modification:

The impact energy applied to all enclosures (including the manual controller) shall be
1,0 £ 0,05 Nm.

21.101 General

For the tests of this subclause the machine is operated at maximum
elastically restrained to prevent horizontal movement.

peed and may be

21.101.1 Strength of cutting means and cutting means mounti

Cutting means and their mountings shall have adequate str pact with

solid objects.

Compliance is checked by the following test:

cutting means will strike the exposéd portion\o
cutting means tip (see Figure 103). hs
cutting means assembly(A hew/pie chkshiall be>used for each test.

the machine pass through all layers of the wall of the
breakage of the cutting means or cutting means retaining
d failure of the test. Breakage of the drive shearing device or

chipping of the cutting means cutting edge are not considered a test failure.
The test does not redquire that the machine shall be suitable for use after test.

21.101.2 Imbalance

Robotic lawnmowers shall withstand the out of balance forces that may occur due to wear
etc. of the cutting means or its assembly.

Compliance is checked by the following test:

The machine shall be placed in the test enclosure described in Annex BB. The test shall be
conducted on a smooth hard level surface.
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For machines using rigid cutting means, the cutting means imbalance, in kilogram metres,
is first determined by the formula

0,024 L3
where L is the diameter of the cutting means tip circle, in metres.

The calculated imbalance is created by removing material from, or adding it to, the cutting
means until the desired imbalance is obtained.

For machines using freely pivoting cutting means on a generally circular disc, the imbalance
shall be created by removing a cutting means.

fully charged battery.

All cutting means assemblies of a multi-spindle machine é
test all cutting means assemblles of a multi-spindle ma

each test.

During the test, the machine shall no
requirements of this standard nor shalla
layers of the wall of the test enclosure
suitable for use after test.

21.101.3 Structural integrit

es; guards and grass catchers of robotic
withstand the impact from foreign objects which

Cutting means encl
lawnmowers shal\ha
may be thrown .@»
Compliance is che

During the t el should stand behind a shield for protection against possible
thrown objy

21.101.3.1
21.101.3.1.1 Testfixture (see Figure 104)

The test fixture base shall consist of a steel plate of at least 1,5 mm thickness backed by a
19 mm plywood panel. The steel plate shall be large enough to extend at least 25 mm beyond
the cutting means enclosure of the machine.

An air inlet hole shall be provided that is concentric with each cutting means tip circle with
an approximate diameter, as given in Table 1.

Table 1 — Sizing of test fixture air inlet holes

Lawnmower Cutting means tip circle diameter Air inlet diameter
type (BTCD)
Non-mulching All 0,3 x BTCD
Mulching <635 mm BTCD - 127 mm
Mulching 2 635 mm 0,8 x BTCB Documents
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The machine shall be constrained in a suitable manner such that its specified position relative
to the injection point is maintained throughout the test. The constraint(s) shall not obstruct
free passage of the balls from under the machine.

21.101.3.1.2 Injection points
The location of one injection point B shall be:

— for mulching machines, at the 12 o'clock position and located midway along the
cutting means cutting edge as detailed in Figure BB.2.

— for non-mulching machines, the injection point shall be located midway along the
cutting means cutting edge on a line BC which is 45° from a line AC, in a direction
counter to the direction of cutting means rotation, where A ig” the. centre of the
discharge chute exit and C is the centre of the cutting means ti

introduction of balls (see 21.101.3.2).

Alternatively, instead of using ten injection points the
increments from injection point B.

The injection tubes shall not protrude above the

21.101.3.1.3 Test balls

One hundred hardened (12,75 + 0,25 "mm diaxe
balls used as ball bearings) shall be used. Q

lls of steel, 45 HRC minimum (e.g.

21.101.3.1.4 Injection method

Means shall be prqvided to”injex e st s
which the ball @ rFises a minimum of 13 mm and a maximum of
300 mm above th i o, of the cutting means.

positioned on the steel plate with the cutting means axis C
ture base. The cutting means shall be set at the lowest

The 100 balls shall be divided into 10 lots of 10. One lot shall be injected through each of the
10 injection points.

The test shall be conducted once for each cutting means.

A new machine housing may be used for each test of a multi-spindle machine. A full set of
new cutting means shall be fitted before each spindle is tested.

21.101.3.3 Test acceptance

The cutting means enclosure, guard or grass catcher shall be considered to have failed
the test if any of the following occurs:

a) a hole in the cutting means enclosure, guard(s) or grass catcher(s) which has
allowed the ball to pass through. A hole in a secondary enclosure, such as an internal
baffle, shall not be considered a failure;
Documents
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b) deformation of any part of the cutting means enclosure, guard(s) or grass catcher
into the path of the cutting means;

c) the dislodging of the grass catcher or guard from its adapter;
d) the grass catcher or guard falling from its normal operating position.

In the event of a test failure, two additional identical machines shall be tested. If either of the
additional machines fails a test, the model shall have failed the test.

NOTE The test does not require that the machine has to be suitable for use after test.

21.101.4 Strength of cutting means enclosure

The cutting means enclosure and ground support system shall be able t and possible
extra loading.

Compliance is checked by the following test:

following occurs:

a) there is no visible damage to th
the test, or

21.101.5 Drop test —

A manual cont
concrete floor in tHe Pp

— any breakage that allows access to uninsulated parts that could short due to the loss of
the enclosure.

22 Construction
This clause of part 1 is applicable except as follows.

22.6 Addition:

Any drain holes provided to prevent accumulation of water in an enclosure shall be at least
5 mm in diameter or 20 mm? area with a width of at least 3 mm.

Compliance is checked by inspection.
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22.12 Addition:

If carrying means are provided for the machine or other lifted items, they shall have adequate
strength.

Compliance is checked by inspection and the following test.

Carrying means are subjected to a force corresponding to three times the weight of the
machine or lifted item, e.g. battery. 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.

If more than one carrying means is provided or if a portion of the weight\is disthibuted over a
wheel, the force is distributed between the carrying means in the safge propartion_as in the
normal transportation position. If the machine is provided with more ]
but so designed that it may readily be carried by only one cg3
means shall be capable of sustaining the total force.

The carrying means shall not break loose from the mas
permanent distortion, cracking or other evidence of faj

22.36 This clause is not applicable.

22.101 Battery chargers

- solar panels, it shall not be possible
to operate the cutting means or the tkact ive 2 machine while the battery is being

vibration, o

— needs a deliberate action by the user for its removal.
22.103 Disabling device

A disabling device shall be provided which shall prevent operation of the machine when it is
removed or operated. The disabling device shall not be easily overridden.

The disabling device shall be according to either 22.103.1 or 22.103.2.

22.103.1 Removable disabling device

When the disabling device is removed, it shall not be possible for the machine to be
powered.
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Compliance is checked by inspection and the following test:

With the disabling device removed and without undue force:

a) the operator presence control is operated if possible, and
b) an appropriately sized flat metal bar is used to try to override the disabling device.

The machine shall not be powered.

22.103.2 Code protected disabling device

be powered until a specific “key sequence” (e.g. an alpha and/or numgrical cede of at least 4

characters) has been entered into the key pad.

It shall not be possible to de-activate the disabling device fro QntroJ unless the

remote control is the only control.
Compliance is checked by inspection.

22.104 Working area

The working area for a robotic lawn

It shall only be possi ig area into storage by driving the mower

around (the inside.of) im anual controller, with the cutting means not
operating. Onc s 5 9 i shall not be possible to start mowing before
completing a prowr 3 ti gr automatic position control (again with the cutting
means not operatii i eed’to be confirmed by the operator before being stored

Controllers of mashinés where the delimited area or time schedule is programmable shall
have a visual display panel capable of presenting programming dialogues and error messages
in one of the official languages of the country in which the machine is sold.

Compliance is checked by inspection and practical test.

22.104.2 Perimeter delimiter

If a perimeter delimiter is provided, it shall not be possible for the machine to cross the
perimeter delimiter by a distance greater than one full length of the machine when the
perimeter delimiter is activated except when it is being controlled by the manual controller.

If the perimeter delimiter fails to operate, the machine shall travel no more than 1 m and the
cutting means shall stop within 5 s.

If the perimeter delimiter is reactivated the machine can restart providing the start-up
procedure in 22.110 is completed. Documents
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When under automatic control, the machine shall not be able to leave the working area. If the
machine is placed outside a perimeter delimiter, it shall not be able to operate at a distance
of more than 1 m from the perimeter delimiter unless under manual control.

The maximum voltage in a perimeter delimiter shall not exceed SELV.
Compliance is checked by inspection and by a practical test.

The time is measured from the instant the signal emitted by the perimeter delimiter ceases
to the time that the cutting means stops in accordance with 20.102.2.

22.105 Sensors

The machine shall be fitted with a tilt sensor, lift sensor(s), an obstr
rollover sensor(s).

or(s) and a

NOTE The machine does not have to incorporate discreet sensing devicg 2 S guirement. The
various sensing functions can be achieved by fewer devices that respond to multi s} A d requirements
can also be fulfilled by mechanical devices instead of electrical circuits.

22.105.1 Tilt sensors

The machine shall be fitted with a tilt sensor. It
becomes unstable.

Place the machine on a variable singl&-sl table with the machine supported on
its wheels. Sufficient frictio rovided S the machine does not slide down the
slope and the wheels sha 8 xy”Place a strip of steel 1 mm thick under
each uphill wheel. Til i Ll i occuyrs. Lift-off is when the steel strip can be

removed sideways fro e he (uphilll wheels with a force of 1 N or less.

Tests shall be co 9 achine positioned in each of the following positions:

e facing downhi

e facing up

If there is likely™qQ beYa more unfavourable orientation than these then the test shall also be
carried out in this position.

The tilt sensor shall operate at least 3° before the angle at which lift-off occurs for each
position.

22.105.2 Obstruction sensors

The machine shall be fitted with an obstruction sensor(s). It shall detect when there is an
obstacle anywhere in the full width of the path of the machine when it is operating in
automatic mode. The sensor(s) shall be active and capable of performing its intended
function in at all operating positions, in all modes and in all directions of travel.

The maximum impulse force imparted by the machine to a fixed obstruction when travelling at
any possible traction speed shall be 200 N. Impact with the fixed obstruction shall cause the
obstruction sensor to activate.
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If an obstruction sensor is operated, the traction drive in the direction of impact shall stop
within 0,5 s. The traction drive shall then restart in a different direction to allow the machine
to move away from the object such that the sensor is deactivated within 3 s of initial
activation. If the sensor is not deactivated within 3 s, the cutting means shall stop as
required by 20.102.2. If within 10 s of initial activation the sensor(s) have become
deactivated, the drive to the cutting means may be restarted providing the start-up procedure
in 22.110 is completed.

If after 10 s of initial activation the sensor(s) have not become deactivated, the cutting
means may only be restarted following either:

a) two separate actions; or

b) the introduction of an alpha-numeric code of at least four characters;

c) multiple key strokes in response to prompts.

Compliance is checked by the following test and by 20.102.2.

operated at all traction speeds and shall be made to cdlli
50 mm diameter object. The force to operate the ob ensox gt impact shall be

] e point of contact with the

The time to stop the cutting means, tf ; i etime to deactivate shall be
determined by a practical test.

22.105.3 Lift sensor

causing it to be tilted.

If a lift sensor i

b) the introductitn of an alpha-numeric code of at least four characters; or
c) multiple key strokes in response to prompts.

Compliance shall be checked by inspection and by the tests of a) and b):

a) The machine is placed on a horizontal surface. The machine shall be lifted by any
parts of the external housing, except the ground contacting parts, in a uniformly
horizontal manner, normal to the surface. The rate of lifting shall be 20 + 10 mm/s. The
lift sensor shall have activated after all the ground contacting parts lose contact with
the surface and when the lowest ground contacting part is no more than 10 mm above
the surface.

b) The machine is placed on a horizontal surface. The machine shall be lifted from a
single point on any part of the machine’s external housing, except the ground
contacting parts. The rate of lifting shall be 20 + 10 mm/s. The lift sensor shall be
activated before the plane of the cutting means tip circle reaches an angle of 60° to
the horizontal surface. The operation of the lift sensor shall be verified bblifting the
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machine from different locations around the external housing that are likely to be
grasped by users.

22.105.4 Rollover sensor

A rollover sensor shall be provided on all machines. The rollover sensor shall prevent the
traction drive and cutting means starting when the machine is inverted.

If the machine is placed back in its correct orientation, the cutting means may only be
restarted following either:

a) two separate actions; or

b) the introduction of an alpha-numeric code of at least four characters

c) multiple key strokes in response to prompts.

Compliance is checked by inspection and the following test.

22.106 Charging station

The output voltage supplied by a charg not exceed SELV.

A manual cont
withstanding intende

Compliatdice™is shexked by\inspection.

22.107.1 Wiredumanual controller

If the machine can be switched between manual and automatic mode, functional safety of
mode selection function shall be at least in accordance with clause 19.1.

If the manual controller is connected by wire, it shall be between 1,5 m and 3 m long.

If the cable to the controller is disconnected or the manual controller loses power, the mower
shall stop as required in 20.102.5 and the cutting means shall stop as in 20.102.2.

Restarting of the cutting means shall require one of the following:

a) two separate actions; or
b) the introduction of an alpha-numeric code of at least four characters; or

c) multiple key strokes in response to prompts.

Compliance is checked by inspection and test.
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22.107.2 Wireless manual controller

The operating frequency of a wireless manual controller shall be in compliance with the
national regulations for the country in which it is sold.

The wireless manual controller shall require the operator to be within line of sight and at a
distance of no greater than 6 m from the machine. The wireless manual controller shall be
paired or have an encrypted signal unique to the machine it is to be used with.

If the wireless manual controller loses contact with the machine, or if the manual controller
loses power for more than 3 s, the mower shall stop as required in 20.102.5 and the cutting
means shall stop as in 20.102.2.

If the machine is being operated in traction drive only, the traction sume when
the signal is reconnected.

Restarting of the cutting means shall require one of the followj

a) two separate actions; or
b) the introduction of an alpha-numeric code of at Je
c) multiple key strokes in response to prompts.

Compliance is checked by inspection apq test.
22.108 Batteries and accumulators

22.108.1 Battery/accumulator type

All batteries and accumul

Compliance shall :hec
22.108.2 Terminafi p
Battery terminal

be short circuited. inals shall be separated by an insulating barrier that provides
6 mm minimd&m total\di : tween the parts of opposite polarity.

ywriowers shall be fully sealed.

Complianiee _is segcked by Jnspection and the following test:

It shall not be possible for the terminals to be bridged by a 6 mm diameter test pin of any
convenient length inserted through any opening in the enclosure.

22.109 Mounting of components

Except as indicated below, any component that is handled by the user shall be mounted
securely and shall be prevented from turning by means other than friction between surfaces.

Exception No. 1: The requirement that a switch be prevented from turning is able to be waived
if all three of the following conditions are met.

a) The switch is of a plunger, slide, or other type that does not tend to rotate when operated.
A toggle switch is considered to be subject to forces that tend to turn the switch during
normal operation of the switch.

b) Spacings are not reduced below the minimum acceptable values if the switch rotates.
c) Normal operation of the switch is by mechanical means rather than by direct contact by
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Exception No. 2: A lamp-holder of the type in which the lamp is not able to be replaced, such
as a neon pilot or indicator light in which the lamp is sealed in a non-removable jewel, need
not be prevented from turning if rotation does not reduce spacings below the minimum values.

22.110 Cutting means start-up warning

Before the cutting means can begin automatic operation after an interruption exceeding 10 s
either

a) a flashing warning light shall be provided. The light shall be visible when viewed from a
distance of 3 m within a 360° circumference at a height of 1 m and shall operate for a
minimum period of 2 s prior to cutting means starting; or

either a single continuous tone, multiple tones or be intermittent at
cycles per second. The audible warning indicator shall operate for.&
prior to cutting means starting. The sound pressure of audible
at least 35 dB(A) at a minimum distance of 1,5 m in any di
machine and at a height of 1,75 m.; or

c) the machine shall have started moving at least 5 s befqgr pans starts.

Compliance is checked by inspection and practical te

23 Internal wiring

This clause of Part 1 is applicable.

24 Components

IEC 60320 except for \EC 60320-2-3.

Compliance is checked by inspection.

26 Terminals for external conductors

This clause of Part 1 is applicable.

27 Provision for earthing

This clause of Part 1 is applicable.

28 Screws and connections

This clause of Part 1 is applicable. Documents
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29 Clearances, creepage distances and solid insulation
This clause of Part 1 is applicable except as follows.

29.2 Addition:

Pollution degree 3 applies for this machine.

30 Resistance to heat and fire

This clause of Part 1 is applicable.

31 Resistance to rusting

This clause of Part 1 is applicable.

32 Radiation, toxicity and similar hazards

This clause of Part 1 is not applicable.
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NOTE "n" = cutting means speed at maximum operating motor speed.

Figure 101 — Example of test cycles (see 20.102.2)
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Dimensions in millimetres

|

[——
40°+1°
150 + 1,2
80+0,8
RS — 400+ 1,2
R15+0,5 280 + 0,8
70+0,8 \ |
' -

* L 35+0,8

R S — S\
. \,AUC@;)@

-,
15° M ﬁ@max.

IEC 054/12

Key
1 cutting means tip circle

Figure 102 — Foot probe test (see 20.102.4)
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Dimensions in millimetres
(all dimensions are nominal unless otherwise stated)

cutting means tip circle
steel rod (see a) below)
cutting means

standard pipe

release position of tube
end fittings (see b) below)

remote control actuating lever
(metal plate)

-« T I®eTMMmMm O om>wm—\§

IEC 055/12

Schematic view from above

IEC 056/12

a) Steel rod 25 mm £ 0,5 mm diameter of grade 1 according to ISO 683-9.

b) End fittings inside nominal 100 mm diameter standard pipe (1,5 to 3 clearance) with central hole 33 mm
diameter. Identical parts both ends 25 mm thick — hardness = 350 HB.

c) Compression spring dimensions: free length = 165 mm; wire diameter = 3,2 mm; total number of coils = 11,75;
mean diameter = 36 mm; spring rate = 2,27 N/mm; ends to be ground and squared.

Figure 103 — Impact test fixture (see 21.101.1) Documents
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Linear dimensions in millimetres

45°
2
3
6
IEC 057/12
Key
1 Direction of rotation
2 Cutting means ti
3 Airinlet hole
4 Injection hole centrelipe
5 10 x < 15 mm inje
6 Cutting meansse
Figure 104a - Single cutting means
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45°

Cutting means tip circle
Air inlet hole
Injection hole centreline

10 x & 15 mm injectign poi
Cutting means ee

Figure 1

4 O
IEC 058/12
Key
Direction of rotation

DA WN -
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Key

d

IEC 059/12

insertion depth limited according to the geometry of the enclosure
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2 Rigid object
3 Force gauge

Figure 106 — Obstruction sensor tes ing typical arrangement
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