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ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS,  109 

TRANSPORTABLE TOOLS AND LAWN AND GARDEN  110 

MACHINERY – SAFETY –  111 

 112 

Part 4-12: Particular requirements for robotic lawnmowers 113 

 114 

FOREWORD 115 

1) The Internat ional Elec tro technical Commission (IEC) is  a wo rldwide o rganizat ion f or s tandardization comprising 116 
all  nat ional elec t ro technical commit tees (IEC Nat ional Committees). The ob jec t  of  IEC is  to  p romote international 117 
co -operation on al l  quest ions concerning  s tandardizat ion in the elec t rical and  elec tronic  f ields . To  this  end  and  118 
in add it ion to o ther ac t ivit ies , IEC pub lishes Internat ional Standards, Technical Specif icat ions, Technical Reports, 119 
Pub lic ly Availab le Spec if icat ions (PAS) and  Guides (hereaf ter ref erred  to  as  " IEC Pub licat ion(s)" ). Their  120 
p reparat ion is  entrus ted to  technical committees; any IEC Nat ional Commit tee interes ted  in the sub ject  dealt  with 121 
may part ic ipate in this  preparatory  wo rk. Internat ional, governmental and non-governmental o rganizations l iaising 122 
with the IEC also  part ic ipate in this  p reparat ion.  IEC co llaborates c losely with the Internat ional Organizat ion for 123 
Standard izat ion (ISO) in acco rdance with cond it ions determined  by ag reement  between the two  o rganizat ions.  124 

2) The f o rmal dec isions o r ag reements  o f  IEC on technical mat ters  exp ress, as  nearly  as  poss ible,  an internat ional 125 
consensus o f  op inion on the relevant  sub jec ts s ince each technical commit tee has rep resentat ion f rom all 126 
interes ted  IEC Nat ional Commit tees.   127 

3) IEC Pub lications have the f o rm o f  recommendat ions f o r internat ional use and  are accep ted  by  IEC Nat ional 128 
Commit tees in that  sense.  While al l  reasonab le ef forts are made to  ensure that  the technical content  o f  IEC 129 
Pub licat ions is  accurate,  IEC canno t  be held  respons ible f o r the way in which they are used  o r f o r any 130 
mis interp retat ion by  any end  user.  131 

4) In o rder to  p romo te internat ional unif ormity,  IEC Nat ional Commit tees undertake to  app ly  IEC Pub lications 132 
t ransparent ly  to the max imum extent poss ible in their nat ional and  reg ional pub licat ions. Any d ivergence between 133 
any IEC Pub licat ion and  the co rresponding  nat ional o r reg ional publication shall be c learly ind icated  in the lat ter. 134 

5) IEC itself  does no t  p rov ide any at tes tat ion o f  conformity. Independent  cert i f icat ion bod ies p rov ide conformity 135 
assessment  serv ices and ,  in some areas,  access to  IEC marks  o f  conformity . IEC is  no t  respons ible f or any 136 
serv ices carried  out  by  independent  cert i f icat ion bod ies .  137 

6) All  users  should  ensure that  they have the lates t  ed it ion o f  this  pub licat ion.  138 

7) No  l iab il i ty shall at tach to  IEC o r i ts  d irec to rs, emp loyees,  servants o r agents  inc lud ing  ind ividual experts and  139 
members  o f  i ts  technical committees and  IEC Nat ional Commit tees f or any personal injury ,  p roperty damage or 140 
o ther damage o f  any nature whatsoever,  whether d irec t  o r ind irec t , o r f o r costs (inc lud ing legal f ees) and  141 
expenses aris ing  out  o f  the pub lication, use o f ,  o r rel iance upon,  this  IEC Pub licat ion o r any o ther IEC 142 
Pub licat ions.   143 

8) At tent ion is  d rawn to  the No rmat ive ref erences c ited  in this  pub licat ion.  Use o f  the ref erenced  pub lications is  144 
ind ispensab le f o r the co rrec t  app licat ion o f  this  pub licat ion.  145 

9) At tent ion is d rawn to  the possib il ity that  some of  the elements  of  this IEC Pub lication may be the sub jec t of  patent 146 
rights .  IEC shall no t  be held  respons ib le f o r ident if y ing  any o r al l  such patent  rights .  147 

IEC 62841-4-12 has been prepared by IEC technical committee 116: Safety of motor-operated 148 
electric tools. It is an International Standard. 149 

The text of this International Standard is based on the following documents: 150 

Draf t  Repo rt  on vo t ing  

116/xxx /FDIS 116/xxx /RVD 

 151 
Full information on the voting for its approval can be found in the report on voting indicated in 152 
the above table. 153 

The language used for the development of this International Standard is English. 154 
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This document is to be used in conjunction with the first edition of IEC 62841-1:2014 and IEC 155 
62841-1:2014/AMD1:2025. 156 

This document supplements or modifies the corresponding clauses in IEC 62841-1, so as to 157 
convert it into the IEC Standard: Particular requirements for robotic lawnmowers. 158 

Where a particular subclause of IEC 62841-1 is not mentioned in this document, that subclause 159 
applies as far as reasonable. Where this document states "addition", "modification" or 160 
"replacement", the relevant text in IEC 62841-1 is to be adapted accordingly. 161 

The following print types are used: 162 

– requirements: in roman type; 163 

– test specifications: in italic type; 164 

– no tes:  in small roman type.  165 

The terms defined in Clause 3 are printed in bold typeface. 166 

Subclauses, notes, tables and figures which are additional to those in IEC 62841-1:2014 as 167 
well as Annexes of IEC 62841-1:2014, except as described for Annex K below, are numbered 168 
starting from 101. 169 

Subclauses, notes, tables and figures in Annex K which are additional to those in the main body 170 
of this document are numbered starting from 301. 171 

A list of all parts in the IEC 62841 series, published under the general tit le Electric motor-172 
operated hand-held tools, transportable tools and lawn and garden machinery – Safety , can be 173 
found on the IEC website. 174 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 175 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 176 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 177 
described in greater detail at www.iec.ch/standardsdev/publications. 178 

The committee has decided that the contents of this document will remain unchanged until the 179 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 180 
specific document. At this date, the document will be  181 

• reconfirmed, 182 

• withdrawn, 183 

• replaced by a revised edition, or 184 

• amended. 185 

NOTE The at tent ion o f  Nat ional Commit tees is  d rawn to  the f ac t  that  equipment  manuf acturers and  tes ting  186 
o rganizat ions may need  a t rans it ional period  following publication o f  a new, amended  o r rev ised IEC pub lication in 187 
which to  make p roducts in acco rdance with the new requirements  and  to  equip  themselves for conducting new or 188 
rev ised  tes ts .  189 

It  is  the recommendation of  the commit tee that the content  of  this publication be adopted for implementat ion nat ionally  190 
no t  earl ier than 36 months f rom the date o f  pub licat ion.  191 

  192 
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ELECTRIC MOTOR-OPERATED HAND-HELD TOOLS,  193 

TRANSPORTABLE TOOLS AND LAWN AND GARDEN  194 

MACHINERY – SAFETY –  195 

 196 

Part 4-12: Particular requirements for robotic lawnmowers 197 

 198 

1 Scope 199 

Replacement: 200 

This International Standard deals with the safety of  201 

– electric motor-operated or magnetically driven rechargeable battery-powered rotary robotic 202 
lawnmowers; 203 

– their batteries; and 204 

– their peripherals. 205 

Robotic lawnmowers are also referred to as “machines” in this document. 206 

The maximum rated voltage for machines and their battery packs is 250 V d.c. 207 

The rated voltage for peripherals is not more than  208 

– 250 V single-phase a.c. or d.c.; and 209 

– 480 V for three-phase a.c.  210 

This document deals with the hazards presented by machines and peripherals which are 211 
encountered by all persons in the normal use and reasonably foreseeable misuse of the 212 
machines and peripherals. 213 

When evaluating a rechargeable battery for protection against electric shock during charging, 214 
creepage distances, clearances and distances through insulation, the relevant requirements 215 
of this document are applicable with the battery fitted to the intended charger . 216 

Since rechargeable battery packs for machines and peripherals are submitted to different use 217 
patterns (such as rough use, high charging and discharging currents) their safety can be 218 
evaluated only by this document and not by using other standards for rechargeable battery 219 
packs, such as IEC 62133-1:2017 or IEC 62133-2:2017, unless otherwise indicated in this 220 
document. All relevant aspects related to the safety of rechargeable batteries are addressed 221 
in this document, such that the requirements of IEC 62133-1:2017 or IEC 62133-2:2017 need 222 
not be separately applied. 223 

When evaluating the risk of fire associated with rechargeable battery packs for machines and 224 
peripherals, consideration has been given to the fact that these battery packs are unattended 225 
energy sources and have been evaluated as such in this document. Requirements in other 226 
standards regarding the risk of fire due to the charging of these battery packs are therefore 227 
considered to be fulfil led. 228 

This document also addresses requirements covering the use of lithium-ion cells employed in 229 
battery systems in robotic lawnmowers and battery-powered peripherals. The following is 230 
considered within the context of these requirements: 231 

– These requirements address the risk of fire or explosion of these batteries and not any 232 
possible hazards associated with toxicity nor potential hazards associated with 233 
transportation or disposal. 234 

NOTE 1 IEC 62281:2019 covers  the saf ety  aspects  o f  l i thium-ion batteries during  t ranspo rt .  235 
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– Battery systems covered by these requirements are not intended to be serviced by the end 236 
user. 237 

– These requirements are intended to provide comprehensive evaluation of a battery only if 238 
used in products covered by this document. 239 

– These requirements address the safety of lithium-ion battery systems during storage and 240 
use including discharge and charge. These requirements are only considered to be 241 
supplementary requirements in regards to battery charger  fire and electric shock. 242 

– These requirements refer to and require parameters supplied in reference to the cells that 243 
establish conditions for safe use of those cells. Those parameters form the basis of 244 
acceptance criteria for a number of tests contained herein. This document does not 245 
independently evaluate the safety of cells. These parameters, taken as a set, constitute the 246 
“Specified Operating Region” for a cell. There may be several sets of specified operating 247 
region(s). 248 

Mains-powered circuits for battery charging, preheating or other non-motor functions are 249 
covered under Annex GG.  250 

This document does not apply to robotic lawnmowers using general purpose batteries 251 
installed by the user and this document alone will not be sufficient to ensure all hazards are 252 
considered for these products. 253 

This document does not apply to battery-powered peripherals powered by rechargeable 254 
general purpose batteries. 255 

This document does not apply to the safety of battery chargers themselves. 256 

NOTE 2 IEC 60335-2-29 covers  a variety  o f  chargers.  The IEC 61558 series  covers  t ransf ormers and  power 257 
supp lies .  258 

2 Normative references 259 

IEC 62841-1:2014, Clause 2 and IEC 62841-1:2014/AMD1:2025, Clause 2 are applicable, 260 
except as follows: 261 

Addition: 262 

IEC 60112:2025, Method for the determination of the proof and the comparative tracking indices 263 
of solid insulating materials  264 

IEC 60664-3:2016, Insulation coordination for equipment within low-voltage systems – Part 3: 265 
Use of coating, potting or moulding for protection against pollution 266 

IEC 60664-4:2005, Insulation coordination for equipment within low-voltage systems – Part 4: 267 
Consideration of high-frequency voltage stress 268 

IEC 61672-1:2013, Electroacoustics – Sound level meters – Part 1: Specifications 269 

IEC 62841-1:2014, Electric motor-operated hand-held tools, transportable tools and lawn and 270 
garden machinery – Safety – Part 1: General requirements 271 

IEC 62841-1:2014/AMD1:2025 272 

ISO 354:2003, Acoustics – Measurement of sound absorption in a reverberation room 273 

ISO 5395-1:2013, Garden equipment – Safety requirements for combustion-engine-powered 274 
lawnmowers – Part 1: Terminology and common tests 275 
ISO 5395-1:2013/Amd1:2017 276 
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ISO 5395-2:2013, Garden equipment – Safety requirements for combustion-engine-powered 277 
lawnmowers – Part 2: Pedestrian-controlled lawnmowers 278 

 279 

ISO 5395-3:2013,Garden equipment — Safety requirements for combustion-engine-powered 280 
lawnmowers — Part 3: Ride-on lawnmowers with seated operator  281 

ISO 5395-3:2013/Amd 1:2017 282 

ISO 5395-3:2013/Amd 2:2017 283 

ISO 7000:2019, Graphical symbols for use on equipment — Registered symbols  284 

ISO 8295:1995, Plastics – Film and sheeting – Determination of the coefficients of friction 285 

ISO 9773:2024, Plastics – Determination of burning behaviour of thin flexible vertical specimens 286 
in contact with a small flame ignition source 287 

ISO 11684:2023, Tractors, machinery for agriculture and forestry, powered lawn and garden 288 
equipment — Safety labels — General principles  289 

ISO 13857:2019, Safety of machinery – Safety distances to prevent hazard zones being 290 
reached by upper and lower limbs 291 

ISO/TS 19206-9:2025, Fine ceramics (advanced ceramics, advanced technical ceramics) — 292 
Mechanical properties of ceramic composites — Part 9: Determination of fatigue behaviour at 293 
room temperature 294 

Replacement: 295 

IEC 60695-2-11:2021, Fire hazard testing – Part 2-11: Glowing/hot-wire based test methods – 296 
Glow-wire flammability test method for end-products 297 

ISO 3744:2025, Acoustics – Determination of sound power levels of noise sources using sound 298 
pressure — Engineering methods for an essentially free field over a reflecting plane 299 

3 Terms and definitions 300 

IEC 62841-1:2014, Clause 3 and IEC 62841-1:2014/AMD1:2025, Clause 3 are applicable, 301 
except as follows: 302 

Addition: 303 

3.101 304 
automatic mode 305 
autonomous operation of the machine in which all safety functions are ensured in its working 306 
area without the use of a manual controller  307 

NOTE 101 to  entry :  Operat ion o f  the machine without  the use o f  a manual control ler and  without  the cutting 308 
means operat ing  during  set  up  o f  the working area is  no t  cons idered  to  be operat ion in automatic mode.  309 

3.102 310 
charging station 311 
automatic battery charging facility 312 

3.103 313 
class II peripheral 314 
peripheral in which protection against electric shock does not rely on basic insulation only, 315 
but in which additional safety precautions, such as double insulation or reinforced insulation, 316 
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are provided, there being no provision for protective earthing or reliance upon installation 317 
conditions 318 

3.104 319 
class III peripheral 320 
peripheral in which protection against electric shock relies on supply at safety extra-low 321 
voltage, and in which voltages higher than those of safety extra-low voltages are not 322 
generated 323 

3.105 324 
cutting means 325 
rotating mechanism or rotating part of the lawnmower that is designed to perform the cutting 326 
action, in which the cutting means, cutting by impact, rotate about an axis (axes) normal to the 327 
cutting plane 328 

NOTE 101 to  entry :  The term “b lade” can be used  in warnings and  ins t ruc t ions to  deno te “cutting means”.  329 

3.106 330 
cutting means enclosure 331 
part or assembly, including the discharge chute and guard for grass catcher opening, 332 
designed to prevent unintended contact with the cutting means 333 

3.107 334 
cutting means tip circle 335 
path described by the outermost point of the lawnmower cutting means cutting edge as it 336 
rotates about its shaft axis 337 

3.108 338 
cutting position 339 
any height setting of the cutting means designated by the manufacturer for cutting grass 340 

3.109 341 
discharge chute 342 
portion of the cutting means enclosure, extending outward from the discharge opening, 343 
designed to control the ejection of material from the cutting means 344 

3.110 345 
discharge opening 346 
opening in the cutting means enclosure through which material such as grass clippings can 347 
be discharged 348 

3.111 349 
functional earth 350 
earthing of a point in equipment or in a system, which is necessary for a purpose other than 351 
safety 352 

NOTE 101 to  entry :  Examp les of  the purpose of  a functional  earth  inc lude the reduct ion o f  the build-up o f  static  353 
elec t ric ity  and  the reduct ion o f  elec t romagnet ic  emiss ions.  354 

3.112 355 
grass catcher 356 
part or combination of parts which provides a means for collecting grass clippings or debris 357 
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3.113 358 
hazard zone 359 
area, not including the stop zone, in which if an obstacle exists, then the potential for injury 360 
can exist 361 

3.114 362 
high energy robotic lawnmower 363 
robotic lawnmower with a cutting means kinetic energy exceeding 200 J 364 

NOTE 101 to  entry :  The f o rmula to  determine the k inet ic  energy is  in Annex FF.  365 

3.115 366 
high mass robotic lawnmower 367 
robotic lawnmower having a mass greater than 78 kg 368 

3.116 369 
lawnmower 370 
lawn cutting machine, where the cutting means cuts approximately parallel to the ground and 371 
which uses the ground to determine the cutting height by means of wheels or skids, etc. 372 

3.117 373 
lift sensor 374 
device that senses when all or part of the machine is lifted from the ground 375 

3.118 376 
lithium-ion battery system 377 
combination of a lithium-ion battery, the charging system, the machine and/or peripheral(s) 378 
and the interfaces between them as existing during operation of the machine and/or 379 
peripheral(s) or during charging 380 

3.119 381 
low energy robotic lawnmower 382 
robotic lawnmower with a cutting means kinetic energy less than or equal 200 J 383 

NOTE 101 to  entry :  The f o rmula to  determine the k inet ic  energy is  in Annex FF.  384 

3.120 385 
low mass robotic lawnmower 386 
robotic lawnmower with a maximum mass of 78 kg 387 

3.121 388 
low-power circuit 389 
circuit that meets the requirements of IEC 62841-1:2014, Annex H 390 

3.122 391 
manual controller 392 
device provided by the manufacturer either connected by a wire or wireless that allows manual 393 
operation of the machine 394 

NOTE 101 to  entry :  A dev ice no t  p rov ided by  the manuf acturer,  such as  a smartphone o r tab let , is  no t  cons idered  395 
to  be a manual control ler.  396 

NOTE 102 to  entry :   A manual contro ller can be used  to  move the machine in areas outs ide o f  the wo rk ing  area.  397 

3.123 398 
manual mode 399 
manual control of the machine by use of a manual controller or by riding a multifunctional 400 
machine. 401 
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3.124 402 
manual stop 403 
manually actuated device using software-based or hardware-based components that brings the 404 
traction drive and cutting means to a stop 405 

3.125 406 
maximum speed 407 
highest steady-state cutting means speed attainable under all conditions of normal use, 408 
including no-load, when adjusted in accordance with the manufacturer’s specifications and/or 409 
instructions 410 

NOTE 101 to  entry :  The s teady-s tate cutting means speed  exc ludes t rans ients such as  overshoot that  may occur 411 
bef o re at taining  a s teady-s tate cond it ion.  412 

3.126 413 
obstruction sensor 414 
device that senses a person or obstruction using either physical contact or non-contact mean 415 

3.127 416 
multifunctional machine  417 
a machine on which a person can ride and which can be operated as robotic lawnmower . 418 

3.128 419 
operator control 420 
device requiring operator actuation to perform specific functions during normal operation 421 

NOTE 101 to  entry :  This  inc ludes contro ls  on a manual control ler.  422 

3.129 423 
operator presence control 424 
control designed to detect when the operator's actuating force is removed 425 

3.130 426 
perimeter delimiter 427 
device(s) that defines the perimeter of the working area within which the machine can operate 428 
automatically 429 

NOTE 101 to  entry :  An examp le o f  a perimeter del imiter is  a boundary  wire that  emits  a s ignal to  ind icate the l imit  430 
o f  the working area.  431 

NOTE 102 to  entry :  Dev ices that  f unction as  a ref erence f o r determining the machine pos ition within a v irtual map,  432 
such as  satel l i tes ,  camera,  ult rasonic  are no t  cons idered  to  be perimeter del imiters.  433 

3.131 434 
peripheral 435 
equipment additional to the machine itself that is provided by the manufacturer for normal use 436 
of the machine, e.g. charging station(s), manual controller, signal source for perimeter 437 
delimiter 438 

3.132 439 
remote setting device 440 
setting device, such as a smartphone or tablet, which is not connected by wire to the machine 441 
and designed to set the basic functions of the machine 442 

NOTE 101 to  entry :  A remote setting device is  no t  a manual control ler.  443 

3.133 444 
robotic lawnmower 445 
unattended lawnmower that operates automatically 446 
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NOTE 101 to  entry :  When the term 'machine'  is  used  in the tex t  o f  this  s tandard,  i t  is  used  to  deno te a robotic 447 
lawnmower.  448 

3.134 449 
rollover sensor 450 
device that senses when the machine is inverted 451 

3.135 452 
sensor 453 
device that responds to physical stimuli (such as, but not limited to, heat, light, sound, pressure, 454 
magnetism, motion) and transmits the resulting signal or data providing a measurement, 455 
operating a control, or both 456 

NOTE 101 to  entry :   Lift sensors,  obstruction sensors,  rol lover sensors,  and  ti l t sensors are examp les of  457 
sensors.  458 

3.136 459 
setup device 460 
setting device, such as a smartphone or tablet, which is designed to set the working area and 461 
settings of the machine as well as moving it in setup mode 462 

3.137 463 
setup mode 464 
mode of the machine for defining the working area parameters 465 

3.138 466 
stop zone 467 
area in which contact with the machine is likely to occur  468 

3.139 469 
stopping time 470 
time elapsed between the instant when a stop command occurs and the instant at which the 471 
machine or component comes to a stop 472 

3.140 473 
tilt sensor 474 
device that senses when the machine is at or above a predetermined angle of incline 475 

3.141 476 
traction drive 477 
means (system) used to transmit power to the ground drives means 478 

3.142 479 
warning zone 480 
area in which if an obstacle exists and no action is taken, then the obstacle might enter either 481 
the hazard zone or the stop zone 482 

3.143 483 
working area 484 
area in which the machine can function in automatic mode 485 

4 General requirements 486 

IEC 62841-1:2014, Clause 4 is applicable, except as follows: 487 

Addition: 488 

All requirements for machines in the main body of this document are also applicable for mains 489 
powered peripherals, unless otherwise specified. 490 

oSIST prEN IEC 62841-4-12:2026

Sample Document
get full document from standards.iteh.ai

oSIST prEN IEC 62841-4-12:2026  •  https://standards.iteh.ai/catalog/standards/sist/6c9abf54-2ed5-4df6-943d-7d106639ef27/osist-pren-iec-62841-4-12-2026

https://standards.iteh.ai/catalog/standards/sist/6c9abf54-2ed5-4df6-943d-7d106639ef27/osist-pren-iec-62841-4-12-2026
https://standards.iteh.ai/catalog/standards/sist/6c9abf54-2ed5-4df6-943d-7d106639ef27/osist-pren-iec-62841-4-12-2026

