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Foreword 

The text of the International Standard IEC 60745-2-3:2006 + A1:2010, prepared by IEC TC 116, 
Safety of hand-held motor-operated electric tools, together with the common modifications prepared 
by the Technical Committee CENELEC TC 116, Safety of hand-held motor-operated electric tools, 
was submitted to the formal vote and was approved as EN 60745-2-3:2011 on 2011-02-01. 

This European Standard supersedes EN 60745-2-3:2007 + A11:2009. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent 
rights. 

The following dates were fixed: 

– latest date by which the amendment has to be implemented 
at national level by publication of an identical 
national standard or by endorsement 
 

 
 
(dop) 

 
 
2012-02-01 

– latest date by which the national standards conflicting 
with the amendment have to be withdrawn 

 
(dow) 

 
2014-02-01 

This European Standard is divided into two parts: 

Part 1: General requirements which are common to most hand-held electric motor operated tools 
(for the purpose of this standard referred to simply as tools) which could come within the 
scope of this standard; 

Part 2: Requirements for particular types of tools which either supplement or modify the 
requirements given in Part 1 to account for the particular hazards and characteristics of 
these specific tools. 

This European Standard has been prepared under Mandate 396 given to CENELEC by the European 
Commission and the European Free Trade Association and covers essential requirements of 
EC Directive 2006/42/EC. See Annex ZZ. 

Compliance with the clauses of Part 1 together with this Part 2-3 provides one means of conforming 
with the essential health and safety requirements of the Directive concerned. 

Warning:  Other requirements and other EC Directives can be applicable to the products falling 
within the scope of this standard. 

CEN/TC 255 is producing standards for non-electric grinders (EN 792-7), polishers and sanders 
(EN 792-8) and die grinders (EN 792-9). 

This European Standard follows the overall requirements of EN ISO 12100-1 and EN ISO 12100-2. 

This Part 2-3 is to be used in conjunction with EN 60745-1:2009. When this standard states "addition", 
"modification" or "replacement", the relevant text in Part 1 is to be adapted accordingly. 
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Subclauses, tables and figures which are additional to those in Part 1 are numbered starting from 101. 

Subclauses, tables and figures which are additional to those in IEC 60745-2-3:2006 + A1:2010 are 
prefixed “Z”. 

Annexes ZA and ZZ have been added by CENELEC. 

NOTE In this standard the following print types are used:  
- requirements proper; in roman type;  
- test specifications: in italic type;  
- explanatory matter: in smaller roman type. 

BS EN 60745-2-3:2011
EN 60745-2-3:2011 (E)– 3 –

Endorsement notice 

The text of the International Standard IEC 60745-2-3:2006 + A1:2010 was approved by CENELEC as 
a European Standard with agreed common modifications. 
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Annex ZA 
(normative) 

 
Normative references to international publications 

with their corresponding European publications 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

NOTE   Where an International Publication has been modified by common modifications, indicated by (mod), the relevant 
EN/HD applies. 

Publication Year Title EN/HD Year 

IEC 62061 2005 Safety of machinery – Functional safety of safety-
related electrical, electronic and programmable 
electronic control systems 

EN 62061 2005 

ISO 603-12 1999 Bonded abrasive products – Dimensions –  
Part 12: Grinding wheels for deburring and fettling 
on a straight grinder 

- - 

ISO 603-14 1999 Bonded abrasive products – Dimensions –  
Part 14: Grinding wheels for deburring and 
fettling/snagging on an angle grinder 

- - 

ISO 603-16 1999 Bonded abrasive products – Dimensions –  
Part 16: Grinding wheels for cutting-off on hand 
held power tools 

- - 

ISO 13849-1 2006 Safety of machinery – Safety related parts of 
control systems –  
Part 1: General principles for design 

EN ISO 13849-1 2008 

ANSI B7.1 2000 Safety Requirements for the Use, Care and 
Protection of Abrasive Wheels 

- - 
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Annex ZZ 
(informative) 

 
Coverage of Essential Requirements of Directive 2006/42/EC 

This European Standard has been prepared under a mandate given to CENELEC by the European 
Commission and the European Free Trade Association and within its scope the standard covers all 
relevant Essential Requirements as given in EC Directive 2006/42/EC (Machinery Directive). 

Compliance with this standard provides one means of conformity with the specified essential 
requirements of the Directives concerned. 

WARNING: Other requirements and other EC Directives may be applicable to the products falling 
within the scope of this standard.  
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
HAND-HELD MOTOR-OPERATED ELECTRIC TOOLS –  

SAFETY – 
  

Part 2-3: Particular requirements for grinders,  
polishers and disk-type sanders 

 
 
 

FOREWORD 
1) 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. 

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

3) 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. 

4) 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. 

5) 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. 

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

7) 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.  

8) 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. 

9) 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. 

 

This consolidated version of IEC 60745-2-3 consists of the second edition (2006) 
[documents 61F/624/FDIS and 61F/634/RVD] and its amendment 1 (2010) [documents 
116/53/FDIS and 116/56/RVD]. It bears the edition number 2.1. 

The technical content is therefore identical to the base edition and its amendment and 
has been prepared for user convenience. A vertical line in the margin shows where the 
base publication has been modified by amendment 1. Additions and deletions are 
displayed in red, with deletions being struck through. 
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International Standard IEC 60745-2-3 has been prepared by subcommittee 61F: Safety of 
hand-held motor-operated electric tools, of IEC technical committee 61: Safety of household 
and similar electrical appliances. 

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

This part 2 is to be used in conjunction with the latest edition of IEC 60745-1, Hand-held 
motor-operated electric tools – Safety – Part 1: General requirements, and its amendments. It 
was established on the basis of the third edition (2001) of that standard.  

NOTE 1 When “Part 1” is mentioned in this standard, it refers to IEC 60745-1. 

This part 2 supplements or modifies the corresponding clauses of IEC 60745-1, so as to 
convert that publication into the IEC standard: Safety for grinders, polishers and disk-type 
sanders.  

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 additional to those in Part 1; 

– additional annexes are lettered AA, BB, etc. 

NOTE 3 In this standard, the following print types are used: 

– requirements: in roman type; 
– test specifications: in italic type; 
– notes: in smaller roman type. 

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the 
associated noun are also in bold. 

IEC 60745 consists of the following parts, under the general title Hand-held motor-operated 
electric tools – Safety: 

Part 1: General requirements 
Part 2-1: Particular requirements for drills and impact drills 
Part 2-2: Particular requirements for screwdrivers and impact wrenches 
Part 2-3: Particular requirements for grinders, polishers and disk-type sanders 
Part 2-4: Particular requirements for sanders and polishers other than disk type 
Part 2-5: Particular requirements for circular saws and circular knives 
Part 2-6: Particular requirements for hammers 
Part 2-7: Particular requirements for spray guns for non-flammable liquids 
Part 2-8: Particular requirements for shears and nibblers 
Part 2-9: Particular requirements for tappers 
Part 2-11: Particular requirements for reciprocating saws (jig and sabre saws) 
Part 2-12: Particular requirements for concrete vibrators 
Part 2-13: Particular requirements for chain saws 
Part 2-14: Particular requirements for planers 
Part 2-15: Particular requirements for hedge trimmers and grass shears 
Part 2-16: Particular requirements for tackers 
Part 2-17: Particular requirements for routers and trimmers 
Part 2-18: Particular requirements for strapping tools 

BS EN 60745-2-3:2011
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Part 2-19: Particular requirements for jointers   
Part 2-20: Particular requirements for band saws 
Part 2-21: Particular requirements for drain cleaners  

The amendment modifies the present part 2-3 to ensure its conformity with the fourth edition 
(2006) of IEC 60745-1, Hand-held motor-operated electric tools – Safety – Part 1: General 
requirements. 

The committee has decided that the contents of the base publication and its amendments will 
remain unchanged until the stability date indicated on the IEC web site under 
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the 
publication will be  

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 

 

IMPORTANT – The “colour inside” logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this publication using a colour printer. 
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HAND-HELD MOTOR-OPERATED ELECTRIC TOOLS –  
SAFETY – 

 
Part 2-3: Particular requirements for grinders,  

polishers and disk-type sanders 
 
 
 

1 Scope 

This clause of Part 1 is applicable, except as follows: 

Addition: 

This standard applies to grinders, polishers and disk-type sanders, including angle, straight 
and vertical tools, with a rated capacity not exceeding 230 mm. For grinders, the rated speed 
does not exceed a peripheral speed of the accessory of 80 m/s at rated capacity. 

This standard does not apply to dedicated cut-off machines which are covered by 
IEC 60745-2-22. 

This standard does not apply to random-orbit polishers and random-orbit sanders which are 
covered by IEC 60745-2-4. 

2 Normative references 

This clause of Part 1 is applicable except as follows: 

Addition: 

ISO 603-12:1999, Bonded abrasive products – Dimensions – Part 12: Grinding wheels for 
deburring and fettling on a straight grinder 

ISO 603-14:1999, Bonded abrasive products – Dimensions – Part 14: Grinding wheels for 
deburring and fettling/snagging on an angle grinder 

ISO 603-16:1999, Bonded abrasive products – Dimensions – Part 16: Grinding wheels for 
cutting-off on hand held power tools 

ANSI B7.1:2000, Safety Requirements for the Use, Care and Protection of Abrasive Wheels 

!

"

EN 62061:2005, Safety of machinery – Functional safety of safety-related electrical, electronic and 
programmable electronic control systems (IEC 62061:2005) 

EN ISO 13849-1:2008, Safety of machinery – Safety related parts of control systems – Part 1: General 
principles for design (ISO 13849-1:2006) 

}

~
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3 Terms and definitions 

This clause of Part 1 is applicable, except as follows: 

3.101 
blotter 
thin piece of an easily compressible material, between the abrasive product and flange 

3.102 
disk-type sander 
tool, constructed like a grinder, intended for sanding 

3.102.1 
angle disk-type sander 
tool with the rotating spindle at a right angle to the motor shaft, intended for lateral sanding 

3.102.2 
straight disk-type sander 
tool with the rotating spindle in-line with the motor shaft, intended for peripheral or lateral 
sanding 

3.102.3 
vertical disk-type sander 
tool with the rotating spindle in-line with the motor shaft, intended for lateral sanding 

3.103 
flange 
collar, disc or plate between or against which wheels are mounted 

3.103.1 
unrecessed flange 
flange fixed to the machine spindle having an unrecessed flat surface against which a 
threaded hole abrasive product is screwed, e.g. a cup wheel, a cone or a plug 

3.103.2 
recessed flange 
flange fixed to the machine spindle having a recessed flat surface 

3.103.3 
flange outside diameter 
outside diameter of the contact surface of a flange 

3.103.4 
backing flange 
contacts and provides support to the back side of the wheel and is located on the spindle 
between wheel and tool 

3.103.5 
locking flange 
supports the front side of the wheel and secures and clamps the wheel to the spindle and the 
backing flange 

3.104 
grinder 
tool driving a rotating spindle on which a bonded abrasive product is mounted 

! "
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3.104.1 
angle grinder 
tool with the rotating spindle at a right angle to the motor shaft, intended for peripheral and 
lateral grinding 

3.104.2 
straight grinder 
tool with the rotating spindle in-line with the motor shaft, either equipped with an abrasive 
wheel intended for peripheral grinding or equipped with a collet or chuck intended for use with 
mounted wheels, points or burrs 

3.104.3 
vertical grinder 
tool with the rotating spindle in-line with the motor shaft, intended for lateral grinding 

3.105 
mounted wheels 
various shapes and sizes that may be either organic or inorganic bonded abrasives and are 
mounted on a mandrel or threaded onto a mandrel 

3.106 
polisher 
tool equipped with a rotating disk or pad intended for polishing 

3.106.1 
angle polisher 
tool with the rotating spindle at a right angle to the motor shaft, intended for peripheral and 
lateral polishing 

3.106.2 
straight polisher 
tool with the rotating spindle in-line with the motor shaft, intended for peripheral polishing  

3.106.3 
vertical polisher 
tool with the rotating spindle in-line with the motor shaft, intended for lateral polishing  

3.107 
rated capacity 
maximum diameter of the rotating accessory to be fitted on the tool as recommended by the 
manufacturer’s instruction 

3.108 
rated speed 
maximum attainable speed as designated by the manufacturer, with any recommended 
accessory installed, at rated voltage or at the upper limit of the rated voltage range 

3.109 
wheel guard  
device which partly encloses the abrasive wheel and gives protection to the operator 

!

"

3.110 
wheel types 
wheels for different applications in accordance with ISO 603-12, ISO 603-14, ISO 603-16 or 
ANSI B 7.1 

3.111 
minor fragment  
particles less than 1/16 of the mass of the abrasive wheel 
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4 General requirements 

This clause of Part 1 is applicable. 

5 General conditions for the tests 

This clause of Part 1 is applicable. 

3.Z101 
Performance Level 
PL 
discrete level used to specify the ability of safety-related parts of control systems to perform a safety 
function under foreseeable conditions 

3.Z102 
Safety Integrity Level 
SIL 
discrete level (one out of possible three) for specifying the safety integrity of a safety related control 
function, where safety integrity level three has the highest level of safety integrity and safety integrity 
level one has the lowest 

}

~

6 Environmental requirements  

This clause of Part 1 is applicable except as follows: 

6.1.2.4 Modification: 

Grinders, polishers and disk-type sanders are suspended. For angle and vertical tools, the wheel or 
pad shall be horizontal. For straight tools, the wheel or pad shall be vertical. 

6.1.2.5    Modification: 

Grinders, polishers and disk-type sanders are tested at no-load. 

6.2.4.2 Location of measurement 

Addition: 

Figures Z104 to Z106 show the positions for different types of tools. 

6.2.6.3 Operating conditions 

Addition: 

The weight of the tool is considered the weight of the complete tool as prepared for the test with all 
equipment needed for normal use and with the artificial wheel mounted, but without the cable. 

6.2.6.3.101 Grinding 

Tools for grinding applications shall be tested under load by using the artificial wheel under the 
conditions described below in Table Z101 for angle grinding and in Table Z104 for straight grinding. 

}

~
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Table Z101 – Test conditions for angle grinding 

Orientation Tool to be held as in normal use for grinding a horizontal plate. 

Tool bit Artificial wheel as specified in Figure Z102 of a diameter equivalent to the 
rated capacity and dimensions in accordance with Table Z102. 

When using the artificial wheel, start with a diameter (e -1 mm) and 
increase the size at the hole in stages of 1/10 mm until the required 
unbalance is obtained. 

Feed force Applied at a position as close as that in normal use. 

The feed force is specified in Table Z103 and obtained by applying an 
upward force equal to the sum of the intended feed force and the weight of 
the tool. 

The upward force is normally applied using the threaded holes for the 
support handle. For tools where the support handle can be mounted on 
either side, insert an extra bolt in the empty hole. Fix a short sling of cord 
from the extra bolt to the inner part of the support handle. Fix the cord used 
for applying the upward force in that sling. 

On tools with antivibration handles, the sling shall be attached between the 
tool body and the handle without blocking the antivibration function. 

The tool being suspended on a cord, the force can be applied using a 
weight (see Figure Z101) or, alternatively, a dynamometer can be attached 
to the cord. The application of force shall be achieved with minimum 
adaptation to the machine. 
NOTE Any weight added to the tool e.g. fixing devices for the upward force will alter the 
inertia of the tool and thereby reduce the vibration magnitude. 

Test cycle A test cycle is given by conducting a measurement for at least 10 s. 

After each test the wheel shall be loosened and repositioned 360° / 5 = 72° 

from its previous position on the shaft. 

Three series of five consecutive tests shall be carried out using a different 
operator for each series. 

}

~

Table Z102 – Dimensions of the artificial wheel of Figure Z102 for angle grinding 

ø a 
mm 

ø b 
mm 

c 
mm 

ø d 
mm 

ø e 
mm 

Unbalance 
g mm 

100 ± 0,2 16,0 6 ± 0,05 70 ± 0,02 11,4 58 

115 ± 0,2 22,23 6 ± 0,05 80 ± 0,02 12,2 76 

125 ± 0,2 22,23 6 ± 0,05 90 ± 0,02 12,5 90 

150 ± 0,2 22,23 6 ± 0,05 120 ± 0,02 13,0 130 

180 ± 0,2 22,23 6 ± 0,05 150 ± 0,02 14,1 190 

230 ± 0,2 22,23 6 ± 0,05 200 ± 0,02 15,5 305 
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