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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 4-12: Particular requirements for robotic lawnmowers

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic 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. International, 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, aninternational
consensus of opinion on the relevant subjects since each technical committee 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 certification bodies.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts 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
indispensable for the correct application of this publication.

Attention is 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.

IEC 62841-4-12 has been prepared by IEC technical committee 116: Safety of motor-operated
electric tools. It is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

116/xxx/FDIS 116/xxx/RVD

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

The language used for the development of this International Standard is English.
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This documentis to be used in conjunction with the first edition of IEC 62841-1:2014 and IEC
62841-1:2014/AMD1:2025.

This document supplements or modifies the corresponding clauses in IEC 62841-1, so as to
convert it into the IEC Standard: Particular requirements for robotic lawnmowers.

Where a particularsubclause of IEC 62841-1is not mentioned in this document, that subclause
applies as far as reasonable. Where this document states "addition", "modification" or
"replacement”, the relevant text in IEC 62841-1 is to be adapted accordingly.

The following print types are used:

— requirements: in roman type;
— test specifications: in italic type;

— notes: in small roman type.

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

Subclauses, notes, tables and figures which are additional to those in IEC 62841-1:2014 as
well as Annexes of IEC 62841-1:2014, except as described for Annex K below, are numbered
starting from 101.

Subclauses, notes, tables and figures in Annex K which are additional to those in the main body
of this document are numbered starting from 301.

A list of all parts in the IEC 62841 series, published under the general title Electric motor-
operated hand-held tools, transportable tools and lawn and garden machinery — Safety, can be
found on the IEC website.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

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

e reconfirmed,

e withdrawn,

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 new or
revised tests.

Itis the recommendation of the committee that the content of this publication be adopted for implementation nationally
not earlier than 36 months from the date of publication.
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ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS,
TRANSPORTABLE TOOLS AND LAWN AND GARDEN
MACHINERY - SAFETY -

Part 4-12: Particular requirements for robotic lawnmowers

1 Scope
Replacement:

This International Standard deals with the safety of

— electricmotor-operated or magnetically drivenrechargeable battery-powered rotary robotic
lawnmowers;

— their batteries; and
— their peripherals.

Robotic lawnmowers are also referred to as “machines” in this document.
The maximum rated voltage for machines and their battery packs is 250 V d.c.

The rated voltage for peripherals is not more than

— 250V single-phase a.c. or d.c.; and
— 480 V for three-phase a.c.

This document deals with the hazards presented by machines and peripherals which are
encountered by all persons in the normal use and reasonably foreseeable misuse of the
machines and peripherals.

When evaluating a rechargeable battery for protection against electric shock during charging,
creepage distances, clearances and distances through insulation, the relevant requirements
of this document are applicable with the battery fitted to the intended charger.

Since rechargeable battery packs for machines and peripherals are submitted to different use
patterns (such as rough use, high charging and discharging currents) their safety can be
evaluated only by this document and not by using other standards for rechargeable battery
packs, such as IEC 62133-1:2017 or IEC 62133-2:2017, unless otherwise indicated in this
document. All relevant aspects related to the safety of rechargeable batteries are addressed
in this document, such that the requirements of IEC 62133-1:2017 or IEC 62133-2:2017 need
not be separately applied.

When evaluating the risk of fire associated with rechargeable battery packs for machines and
peripherals, consideration has been given to the fact that these battery packs are unattended
energy sources and have been evaluated as such in this document. Requirements in other
standards regarding the risk of fire due to the charging of these battery packs are therefore
considered to be fulfilled.

This document also addresses requirements covering the use of lithium-ion cells employed in
battery systems in robotic lawnmowers and battery-powered peripherals. The following is
considered within the context of these requirements:

— Theserequirements address the risk of fire or explosion of these batteries and not any
possible hazards associated with toxicity nor potential hazards associated with
transportation or disposal.

NOTE 1 IEC 62281:2019 covers the safety aspects of lithium-ion batteries during transport.
6
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Battery systems covered by these requirements are notintended to be serviced by the end
user.

These requirements are intended to provide comprehensive evaluation of a battery only if
used in products covered by this document.

These requirements address the safety of lithium-ion battery systems during storage and
use including discharge and charge. These requirements are only considered to be
supplementary requirements in regards to battery charger fire and electric shock.

These requirements refer to and require parameters supplied in reference to the cells that
establish conditions for safe use of those cells. Those parameters form the basis of
acceptance criteria for a number of tests contained herein. This document does not
independently evaluate the safety of cells. These parameters, taken as a set, constitute the
“Specified Operating Region”for acell. There may be several sets of specified operating

region(s).

Mains-powered circuits for battery charging, preheating or other non-motor functions are

covered under Annex GG.

This document does not apply to robotic lawnmowers using general purpose batteries
installed by the user and this document alone will not be sufficient to ensure all hazards are

considered for these products.

This document does not apply to battery-powered peripherals powered by rechargeable

general purpose batteries.

This document does not apply to the safety of battery chargers themselves.

NOTE 2 |EC 60335-2-29 covers a variety of chargers. The IEC 61558 series covers transformers and power

supplies.

2 Normative references

IEC 62841-1:2014, Clause 2 and IEC 62841-1:2014/AMD1:2025, Clause 2 are applicable,

except as follows:

Addition:

IEC 60112:2025, Method for the determination of the proof and the comparative tracking indices

of solid insulating materials

IEC 60664-3:2016, Insulation coordination for equipment within low-voltage systems — Part 3:

Use of coating, potting or moulding for protection against pollution

IEC 60664-4:2005, Insulation coordination for equipment within low-voltage systems — Part 4:

Consideration of high-frequency voltage stress

IEC 61672-1:2013, Electroacoustics — Sound level meters — Part 1: Specifications

IEC 62841-1:2014, Electric motor-operated hand-held tools, transportable tools and lawn and

garden machinery — Safety — Part 1: General requirements
IEC 62841-1:2014/AMD1:2025

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

ISO 5395-1:2013, Garden equipment — Safety requirements for combustion-engine-powered

lawnmowers — Part 1: Terminology and common tests
ISO 5395-1:2013/Amd1:2017
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ISO 5395-2:2013, Garden equipment — Safety requirements for combustion-engine-powered
lawnmowers — Part 2: Pedestrian-controlled lawnmowers

ISO 5395-3:2013,Garden equipment — Safety requirements for combustion-engine-powered
lawnmowers — Part 3: Ride-on lawnmowers with seated operator

ISO 5395-3:2013/Amd 1:2017
ISO 5395-3:2013/Amd 2:2017

ISO 7000:2019, Graphical symbols for use on equipment — Registered symbols
ISO 8295:1995, Plastics — Film and sheeting — Determination of the coefficients of friction

ISO 9773:2024, Plastics — Determination of burning behaviour of thin flexible vertical specimens
in contact with a small flame ignition source

ISO 11684:2023, Tractors, machinery for agriculture and forestry, powered lawn and garden
equipment — Safety labels — General principles

ISO 13857:2019, Safety of machinery — Safety distances to prevent hazard zones being
reached by upper and lower limbs

ISO/TS 19206-9:2025, Fine ceramics (advanced ceramics, advanced technical ceramics) —
Mechanical properties of ceramic composites — Part 9: Determination of fatigue behaviour at
room temperature

Replacement:

IEC 60695-2-11:2021, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products

ISO 3744:2025, Acoustics — Determination of sound power levels of noise sources using sound
pressure — Engineering methods for an essentially free field over a reflecting plane

3 Terms and definitions

IEC 62841-1:2014, Clause 3 and IEC 62841-1:2014/AMD1:2025, Clause 3 are applicable,
except as follows:

Addition:

3.101

automatic mode

autonomous operation of the machine in which all safety functions are ensured in its working
area without the use of a manual controller

NOTE 101 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 not considered to be operation in automatic mode.

3.102
charging station
automatic battery charging facility

3.103

class Il peripheral

peripheral in which protection against electric shock does not rely on basic insulation only,
butin which additional safety precautions, such as double insulationor reinforced insulation,
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are provided, there being no provision for protective earthing or reliance upon installation
conditions

3.104

class Il peripheral

peripheral in which protection against electric shock relies on supply at safety extra-low
voltage, and in which voltages higher than those of safety extra-low voltages are not
generated

3.105

cutting means

rotating mechanism or rotating part of the lawnmower that is designed to perform the cutting
action, in which the cutting means, cutting by impact, rotate about an axis (axes) normal to the
cutting plane

NOTE 101 to entry: The term “blade” can be used in warnings and instructions to denote “cutting means”.

3.106

cutting means enclosure

part or assembly, including the discharge chute and guard for grass catcher opening,
designed to prevent unintended contact with the cutting means

3.107

cutting means tip circle

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

3.108
cutting position
any height setting of the cutting means designated by the manufacturer for cutting grass

3.109

discharge chute

portion of the cutting means enclosure, extending outward from the discharge opening,
designed to control the ejection of material from the cutting means

3.110

discharge opening

opening in the cutting means enclosure through which material such as grass clippings can
be discharged

3.1

functional earth

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

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

3.112
grass catcher
part or combination of parts which provides a means for collecting grass clippings or debris
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3.113

hazard zone

area, not including the stop zone, in which if an obstacle exists, then the potential for injury
can exist

3.114

high energy robotic lawnmower
robotic lawnmower with a cutting means kinetic energy exceeding 200 J

NOTE 101 to entry: The formula to determine the kinetic energy is in Annex FF.

3.115
high mass robotic lawnmower
robotic lawnmower having a mass greater than 78 kg

3.116

lawnmower

lawn cutting machine, where the cutting means cuts approximately parallel to the ground and
which uses the ground to determine the cutting height by means of wheels or skids, etc.

3.117
lift sensor
device that senses when all or part of the machine is lifted from the ground

3.118

lithium-ion battery system

combination of a lithium-ion battery, the charging system, the machine and/or peripheral(s)
and the interfaces between them as existing during operation of the machine and/or
peripheral(s) or during charging

3.119

low energy robotic lawnmower
robotic lawnmower with a cutting means kinetic energy less than or equal 200 J

NOTE 101 to entry: The formula to determine the kinetic energy is in Annex FF.

3.120
low mass robotic lawnmower
robotic lawnmower with a maximum mass of 78 kg

3.121
low-power circuit
circuit that meets the requirements of IEC 62841-1:2014, Annex H

3.122

manual controller

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

NOTE 101 to entry: A device not provided by the manufacturer, such as a smartphone ortablet, is not considered
to be a manual controller.

NOTE 102 to entry: A manual controllercanbe used to move the machine in areas outside of the working area.

3.123

manual mode

manual control of the machine by use of a manual controller or by riding a multifunctional
machine.
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3.124

manual stop

manually actuated device using software-based or hardware-based components that brings the
traction drive and cutting means to a stop

3.125

maximum speed

highest steady-state cutting means speed attainable under all conditions of normal use,
including no-load, when adjusted in accordance with the manufacturer’s specifications and/or
instructions

NOTE 101 to entry: The steady-state cutting means speed excludes transients such as overshootthat may occur
before attaining a steady-state condition.

3.126
obstruction sensor
device that senses a person or obstruction using either physical contact or non-contact mean

3.127
multifunctional machine
a machine on which a person can ride and which can be operated as robotic lawnmower.

3.128
operator control
device requiring operator actuation to perform specific functions during normal operation

NOTE 101 to entry: This includes controls on a manual controller.

3.129

operator presence control
control designed to detect when the operator's actuating force is removed

3.130

perimeter delimiter

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

NOTE 101 to entry: An example of a perimeter delimiter is a boundary wire that emits a signal to indicate the limit
of the working area.

NOTE 102 to entry: Devices that function as a reference fordetermining the machine position within a virtual map,
such as satellites, camera, ultrasonic are not considered to be perimeter delimiters.

3.131

peripheral

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

3.132

remote setting device

setting device, such as a smartphone or tablet, which is not connected by wire to the machine
and designed to set the basic functions of the machine

NOTE 101 to entry: A remote setting device is not a manual controller.

3.133
robotic lawnmower
unattended lawnmower that operates automatically
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NOTE 101 to entry: When the term 'machine’ is used in the text of this standard, it is used to denote a robotic
lawnmower.

3.134
rollover sensor
device that senses when the machine is inverted

3.135

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

NOTE 101 to entry: Lift sensors, obstruction sensors, rollover sensors, and tilt sensors are examples of
sensors.

3.136

setup device

setting device, such as a smartphone or tablet, which is designed to set the working area and
settings of the machine as well as moving it in setup mode

3.137

setup mode
mode of the machine for defining the working area parameters

3.138
stop zone
area in which contact with the machine is likely to occur

3.139

stopping time

time elapsed between the instant when a stop command occurs and the instant at which the
machine or component comes to a stop

3.140
tilt sensor
device that senses when the machine is at or above a predetermined angle of incline

3.141
traction drive
means (system) used to transmit power to the ground drives means

3.142

warning zone
area in which if an obstacle exists and no action is taken, then the obstacle might enter either
the hazard zone or the stop zone

3.143
working area
area in which the machine can function in automatic mode

4 General requirements
IEC 62841-1:2014, Clause 4 is applicable, except as follows:
Addition:

All requirements for machines in the main body of this document are also applicable for mains
powered peripherals, unless otherwise specified.
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