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Foreword

This European  Standard has been  prepared by the Technical Commiäee  CENELEC TC 61F,  Handheld and
transportable motor operakd  electrtc  took.

The kxt of the Intemationai  Standard IEC 61029-1  wkh CENELEC common modiicattons was submitkd to
the formal vok and was approved by CENELEC as EN 61029-1 on 1996-06-01.

The kxt of the common modiications is indicakd by a vertical  line in the Ie6  margin of the kxt.

This European  Standard supersedes  EN 610291:1995.

The kilowing  dates  were fixed:

- lakst  dak by which the EN has to be  implemenkd at national level
by pubiication of an identical national skndard or by endorsement (dop) 2000-09-01

- latest  dak by which Ute national skndards confiicting
withtheENhavetok?withdrawn (dow) 2002-09-01

Part 1 of this Standard  together with relakd  Park 2 gtves  directly and by reference the complete
requiremenk for the specirlc  type  of transportable tool defined in the scope.

Other Standards  to which this Eumpean  Standard rekrs arc liskd in Annex A This annex iisk the valid
edttion  of these documenk  at the ttme  of issue  of this EN. All reference to these  skndards is however tc be
underskod  tc be a reference to the ktest  ediion.

This Standard  is dihrided into two park:

Part 1 General requbemenk  whii arc common to most transportable electric  motor opetated  tools  (for
the purpose of this Standard  referred  to simply 8s  tools)  which wuld wme  within the swpe  of fbis
Standard

Part 2 Requiremenk for particukr types  of twl which either Supplement or  modii the requiremenk given
in Part 1 to account for the particukr haxards  and characteristics  of these  speciric  tools.

This European  Skndard  has been prepared under  a mandate  gtven  to CENICENELEC by the European
Commission and the European  Free  Trade  Association  and suppork  the essential safety requiremenk of the
Machinery Directive.

Compliance wtth  the relevant clauses  of Part 1 together with a relevant Part 2 of this skndard provides one
means of wnfonning  with the essential health and safety requiremenk of the Directive.

A relevant Part 2 is one in which the type of tool or  an accessory whlch  is to be used with such a tool is
within the swpe  of that Part 2.

When a relevant Part 2 does not exist,  Part 1 tan help tc estabiish the requiremenk for the tool,  but will not
by ikeif provide a means of wnforming with the relevant essential health and safety  requiremenk of the
Machmery  Directive.

Waming: Other requiremenk arising  from other EC Directives  tan be  applicable  to the produck  falling
within the swpe  of thii skndard.

CEN has pmposed  Standards  for  industrial machines, which may exknd tc transportable machines.
Atthough  CEN and CENELEC have, whera  approprkk.  usad wmmon solutions to provide uniform ievek of
prokction, peraons  using  this skndard shouid check Ure acope  of both  thk and CEN Standards  to ensure
that a wrrect  Standard  is used.  Where  necessary,  normative reference is made to these  Standards  in the
relevant Part 2.
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Introduction

This European  Standard is divided into two parts:
Part 1: General requirements, wmprising dSUSSS  of a getV3~l  Character.
Part 2: Parttcular  requirements. dealing with parttcular  types  of tool.

I The requirements in a clause  in a Part 2 Supplement or modtt  the wrresponding clauses  in Part 1.

Where the text of a Part 2 indicates  an “addiion”  to or a “replacement”  of the relevant requirernent,  @st
speckicatfon  or explanatiw of Part 1.  these changes  are rnade to the relevant text of Part 1, which then
becomes  part of the standard. Where no change  is necessary,  the words “This  clause of Part 1 is applicabie”
are used  in the Part 2.

This Standard  follows  the Overall requirements of EN 292-1 and 292-2.

1 Scope

1.1 This  Standard  consists in Part 1 and Part2 and applies  to electric motor-operated or
rnagneticallydrlven tools. intended fbr  indoor and for outdoor use,  which have all the foltowtng
chal-Xk?tlStlCS:

a) easily moved by one person, simple devices to facilitate transportatlon may be  incorporated. e.g.
handles, wheets  and the like;

b) used  in a safe stationary  positton with or without fixing. e.g.  fast clamping  devices, bolting and the
like;

c ) used  under  the wntrol of an operator;

d) not intended fbr  wntinuous productlon or productlon line uw

e) intended to be connected  to electdc  suppty  by a flexible cord and a plug;

9 rnaximum rated voltage not exceeding 250 V Single-Phase.  8.c.  or d.c..  or 440 V three-Phase,  a.c.:

g) maximum rated input not exceeding 2600 W,  for Single-Phase  a.c.  or dz., and 4000 W fbr
three-Phase  a.c.

These tools ans  wmmonly known as “transportable motor-operated electric tools”, hereinafter referred  to, in
the text,  as tools.

Examples of these tools are: Circular saws,  band MWS,  planen, thicknessers,  radial arm saws, spindle
moulders.  f r e t  saws, jig saws, mltre/chop  saws,  wwd  lathes,  belt  s a n d e n ,  d i s c  s a n d e n ,
thicknessers-planen. 

rnetal  shears. wncrete drills,  wncrete saws. wood shredders, pipe cleanem

1.2 This standard does  not apply to

- electrlc motor-opemted  household and similar electdcal  appliances according to EN 60336-1;

- hand-held electric motor-operated tools according to EN 50144-1:

- small low voltage transformer operated bench tools intended for model  making;

- machines for preparing  or pmcessing food;

- tools used  in explosive atmospheres;

- additional driving mechanisms  required  for  extemal cooling and dust extraction/wllection  systems.
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2 Deftnitions

I

For the purpose of this European  Standard, the following definitions apply.

Where  the terms “voltage” and “current” are used, they imply the r.m.s. value  unless  otherwise specified.

2.1
rated vottage
voltage (for three-Phase  supply, the vottage between phases)  assigned to the tool by the manufacturer

2 .2
rated voltage range
voltage range assigned to Ute  tool by the manufacturer, expressed by its Wer and upper limita

2 .3
working voltage
maximum voltage to which  the part under  consideration tan be subjected when the tool  is operating at lk
rated voltage and under  normal conditions of use

Normal condiions of use include changes  of voltage within the tool  imposed by likely occurrences such as
the Operation of a circuk  breaker  or the failure of a hmp.

When determining the working voltage. the effect  of possible transient voitages on the supply mains is
lgnored.

2 .4
rated input
input in watts  at rated voltage or the mean of the rated vottage range assigned to the tool by the
rnanufacturer

2 .5
rated current
current at rated voltage or at the mean of the ratad  vottage range assigned to the tool by the rnanufacturer

NOTE lf no curfent  is assigned  to  ths twl. the rated  cumti fm the  purpose cd  thio standard  is determimd  by calculation  fmm the
rated  Input  and tbe  nted  volt&~e  andlor  by measudng  tbs  cumnl  wbn  the  bot  b opemting  at mied  voilage  under  nomd  load  and at
normal  opemtinp  tempemtum.

2 .6
rated frequency
frequency assigned to the tool  by the manufacturer

2 .7
rated frequency range
freqUel’lCY  range asstgned  to the  tcol  by the rnanufacturer,  expressed  by its lower  and upper  kmits

2 .6
rated ndoad speed
no-load  Speed at rated  vottage or at the upper timit of the  rated  vot@ge  range,  assigna  to the tooj  by  the
manufacturer

2 .9
detachable flerible  cord
flexible cord,  for supply or other purposes, intended to be connected to the tool by means of a suitable
appliance coupler

NOTE ‘3rd  setrr  am COW~~  by EN W799:  ~ppliince  c~uplom  fm bmrebold  and sim4ar  genenl  purposes  by EN 603ZC-1.
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2.10
power supply Cord
flexible cord,  for suppiy  purposes, hxed  to,  or assembled with. the tool  according to one of the following
methods:

- type X attachment: Method of attachment such that the flexible cord tan easily be replaced,
without the aid of special purpose tools, by a flexible cord  not requiring  any special preparation;

- type M attachmentz  Method of attachment such that the Rexible  cable  or cord tan easily  be
replaced, without the aid of spedal purpose tocls, by a special cord with,  for example,  a
moulded-on  cord or crimoed  terminattons.

2.11
baslc insulation
insulation applied to live parts to provide basic protection against etectric fhock

N O T E Basic  inrulation  dwr  mal mcessa dly imlude  illsUlatlon  umd exduslvely  for  rlM&uiollsl  p”fposes.

2.12
supplementary insulation
independent insulation applied in addition tc the basic insulation, in Order  tc ensure protection against
electric shock  in the event of a failure of the basic insulahon

2.13
double insulatlon
insulation comprising both basic insulation and supplementary insulation

214
relnforced insulation
stngle  insulatfon  System  applied to liie parts, which pmvides a degree of protection against elecbic shock
equivalent to double insulation under  the condittons specified in this standard

I
“Single insulation System” does not imply that the insulation must be one homogeneous piece.  lt may
comprise several layers which  cannot  be tested  singly as supplementary or basic insulaäon.

2.15
class  I tool
tool In whii pmtection against electric shock  doas  not rely on basic insulation only, but which  includes an
addhional safsty  precaution in such a way that means are providad for the connectton of accessible
conducttve  Parts  to the pmtective  (earthing) conductor  in the tixed  wiring of the installation in such a way that
accessible conductive Parts  cannot  become live in the event of a failure  of the basic insulation

NOTE Clars  I 1001s may  haw partr  with  double  insulaüon  or  reinfncsd  insulation  or  psrtr opsrating  at safety extra.kw  voltoge.

For tcols  intended for use with  a flexible cord,  the Provision  includes a pmtective conductor as part  of the
flexible cord.

2.16
class II tool
tocl  in which  pmtection against electdc  shock  does not rely on basic insulatton  only, but in which additional
safety precautions, such as double insulation or reinforced insutatton,  are pmvided,.there  being no pmvtsion
for pmtective earthing or reliince upon installation wnditions.

Such a tool may be of one of the following types:

a) a tool having a durable and substantially wntinuous enclosure of insulating material which
envelopes all metal Parts,  with the exception of small  Parts,  such as nameplates. screws and rivets,
which  are isolated from liie Parts  by insutation at least equivatent to reinforced insulation; such a
tool  is called an insulation-encased class  II tcol;
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b) a tool having a substantlally  continuous  metal enclosure,  in which double insulation is used
throughout, except for those parts where reinforced insulatlon is used.  because  the application  of
double insulation is manlfestly impractkztble;  such a tool ia called a metal-encased class  II tool:

c ) a tool which is a combination of types  a) and b).

2.17
class  Ill tool
tool in which protection  against  elecbic  shock  relii  on suppiy  at safety extra-low voltage (SELV)  and in
which voltages higher  than those of SELV are not generated

2.18
extra-low voltage
Voltage supplied from a source wlthin the tool and, when the tool is operated at lts rated  voltage, not
exceading 42 V between conductors and between conductors  and earth or, for three-Phase  supply, not
exceeding  24 V between conducton  and neutral, the extra-IW voltage ckcuit  being  separated  from other
circuits  by basic  insulatton  only.

2.19
tafety  extra-low voltage (SELV)
nominal voltage not exceeding 42V between conducton and between conductors and earth or, rbr
three-Phase  supply. not exceeding 24 V between conductors and neutral, the no-load voltage not exceeding
50 V and 29 V respectively.

NOTE 1 When  SELV is cbtained  fmm the  aupply  mains,  it t%st be  thmugh  a safety  Isolating  transformer  or a convertor  with
separate Wirdings.

NOTE  2 Tha voltage  limits  spech%d am bwed  on the assumption  that  thasafety  isdating  transfomw  is opwated  at itr,  mted  supply
, WkW.

Limitations to voltages  lower than 50 V a.c.  should be speckied  in the particular  standards. especially when
.direct  contact with live  Parts  is involved.

Separation from the mains by protective impedance is excluded.

2.20
safety isolatlng transformer
transformer the input wtnding  of which is elactdcally  separated ftom  the output windings by an insulatton  at
least equivalent to doubte  insulation or mMorced  insulatton,  and whkh is designed to supply  a dirAributton
circuit, a tool or other equipment at safety extra-low voltage

2.21
normal load
Load to be applied to a tool so that the stress  imposed corresponds to that occurring  under  normal conditions
of use.  any marking of short-time or intermittent Operation being observed  and, unless  otherwise specliled,
heating elements,  if any, bellg operated as  h normal  use.

NOTE Tbc  nom’ml  losd  is  basd on the  rated  witage  or on  the uppsr limlt ol  the mmd voltage  range.

2.22
rated operathg  time
operating time assigned to the tool  by the manufacturer

2.23
continuous Operation
Operation under  normal load for  an unlimited period
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2.24
short-time  Operation
Operation under  normal  load for a SpeCified  period, starting  from  cokJ,  the intervals between each  period of
Operation being sufficient  to allow  the tool  to cool  down approximately to mom temperature

2.25
intennittent operation
Operation in a series  of speciiiecj  identical cycles. each  cycle being composed of a period of Operation under
normal load followed  by a rest period with the tool  running idle or switchad off

2.26
non-detachable part
patt which tan only be removed with the aid of a tool

l
Where  expressions such as “with  the aid of a toor  occur, the word tool means a hand tool.  for example
screwdrivers, Wich  may be used to oparate a screw  or other means of fixing.

2.27
detachable part
part which tan be removed without  the aid of a tool.

2.28
thermal Cut-out
device  which, during  abnormal Operation, limits  the temperature of a tool,  or of parts of it, by automatically
opening the circuit or by reducing the current,  and which is so constructed that its setting cannot  be altered
by the wer

2.29
non-self-resefflng  thermal tut-out
themral  Cut-out  which requires resetting by hand, or replacemant of 8 part,  in Order  to restore  the current

2.30
creepage  distance
shortest  path between two conductive Parts.  or between a wnductive patt  and the bounding surface  of the
tool.  measured along the surface  of the insulating material

2.31
clearance
shortest  distance between two wnductive Parts, or between a wnductive part and the bounding surface  of
the tool, measured through air
NOTE lhe bowding  suffaca  of the  (001 ia lhe  outer  turfaca  af  the  enclooun,  considwed  as though  met4  feil  wem  pnrred  W
contad  with  acmssible  rurfsces of insulatlng  material.

2 .32
all-pole disconnection
for  singlephase  a.c. tools  and for d.c. twls, diinnection of both  suppiy  wnductors  by a Single  switching
action  or. for twls  to be  wnnected to more than two supply wnductors,  diinnection of all supply
wnductors,  except the earthed  (grounded) wnductor, by a Single  switching action
NOTE me  protactii  Mthing  mndUdcf  is nol  P wpply  conductor.

2.33
accessible part or accessible swface
part or surface  which tan be touched by means of the Standard  test finger  shown in Figure 1

For accessible metal Patts,  it includes any other metal part which is in electrical wntact with such parts.

The term body includes all accessible metal parts, shafts  of handtes, knobs, gdps  and the like and metal foil
in WnkCt with all surfaces  of insulating  material;  it does  not include inaccessible metal  Parts.
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2.34
power circuit
circuif  which confains  elecbical equipment infended  for generafion,  fransformafion,  diibibution  or
consumption  of e!ectric  energy

2.35
control circult
audliary  clrcult  which is used  to confrol elecbical  equipment

2.36
confrol device
device, for example push-bultons,  selector  switches, which is used  to confrol. by hand, the funcfion of fhe
tool

3 General requirement

Tools shall  be so designed and consb-ucfed  fhat  in normal use  fhey  funcfion safely and cause  no danger  to
persons or to the surroundings.  even in fhe  event of such careless use as may occur in normal  senke.

The matedals  used for the construction  of the tool should not introduce addiional hazards  during  the use  or
diiposal of fhe  fool.

In genemi, complianca  is checked  by canyiig  out all the relevant tests.

4 General notes  on tests

4.1 Tests according to this standard  ata type  tests.

4.2 Untesa  othenviie spechTad,  tests ara camad out on a Single test Sample  as dakvamd,  the Said  Sample
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Tods  markad  whh  a rated fK?qUenCy  range Other  than  50 Hz to 60 Hz are tested at the most unfavoumble
haquency  within the range.

Toots  designed  for more than one rated vortage  am testad  at the most unfavourabte  vortage.

Unless  otherwiie sTWh%d,  f00/S  designed  for Orte Or ~WR mted  KI/tage  ranges  

muttiplied  by this factor,  ifsmaller  than 1.

Where  reference is made to the maximum or minimum  rated input, the rated input related  to the upperlimtt  or
lower limit  respectively  of the ratad  voltage  range is meant

When  testing toak for d.c. onty,  the possibte  influence of potanty  on the opemtion of the took is tahen  into
consideration.

If the tool  is dasigned for  more than one mted vortage  or rated wltage  mnge,  it may be necessary  to mahe
soma of the tests at the 

motor  running, the element
is tested with or without the motor running, whichever is the mom  unfavourabte. Heattng  

If the adjusting means of the controi is accessible without the eid of a toot,  this subctause  applies whether the
setting tan be altered by hand or with the aid  of a toob  if the adjusttng  means is not eccessible  wtthout  the
aid of a tooi~  this subclause  
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tooJ am, howaver,
taken i n t o  w n s i d a m t i o n .

4 . 1 3  T o d s  i n t e n d e d  to b e  o p e m t e d  a t  safety  exfm-Jow vokage  a m  t9sted t o g e t h e r  with  t h e i r  suppiy
transfonner  if this fs nonnally  Sold  with  tha tool.

4 . 1 4 F o r  the p u r p o s e  o f  dauses 8 ,  15, 2 3  a n d  2 5 ,  parts  sepam@d  from live p a r t s  b y  double  i n s u l a t i o n  o r
reinforesd  

not wnnected  lo an eadhing  terminal and
em not sapamted hvm  live Parts by an intennediate  metal  
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/ -

manufacbrrer’s  address or wuntry of Ortgin;

manufacture~s  or responsiblc vendor’s  model or type  reference and 
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I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . litres

kg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kilograrns

N/cd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . newtons per square centlmetre

Pa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . pascalo

h . . . . . . . . . . .._....................................................... hours

mm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . minutes

s . . . . . . . . . . . . . . . . . . . . i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . seconds

‘L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . altemating current
3- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . three-Phase  altemating current

SN- . . . . . . . . .._................................................ three-Phase  altamating current with neutral

- -- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . direct  current

n, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . nc4oad  spead

El  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . class II tools

IPXX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1

degree of protectlon

min’or . ../min . . . . . . . . . . . . . . . . . .._............................ revolutions or reciprocations per minute

The symbol  for nature of supply shall be placed next to the rnarking for rated voltage.

The dimensions of the Symbol  of class II  shall be such that the length of the sides of the outer  square ts
about  twice the length of the sides of the inner square.

The length of the sides ofthe  outer  Square  shall not be 
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Self-adhesive labels  glued  in 

Witches,  thermostats,  thermal Cut-Ns and other control devices shalt  be
placed in the viclnity  of these 

of ~10th
soakad in water and than for a further  15 s with  a piaca  of cloth  soakad in petmleum spirtt.

Alter  all  the tasts  of th@ standatd  the marking shalt  be easily  tagibte;  it shall not ba po&b/a  k~ ramova
marking 

boiting  point of appmximataty  65 “C,  a dry potnt  of
appmximately 69 ‘C and a spechic  mass of appmximately 0,136  kg4

7.10 Regulating devices and the like.  intended to be adjusted during  operation  shall be  pmvided with an
indication  for the direction  of adjustment  to increase or to decrease the value of the characteristic being
adjusted.

An indication  of + and - is considered to be sufficient

The requirement does not apply to a regulating device  provided with an adjusting means if its “fullyon”
position is opposite to its “OFF” position.

The indication  for the different  positions of the operating means of a control device  need not be placed on the
device  itself.

7.11 Unless  it is obviously unnecessary, switches  shall be marked or placed so as to indicate clearly which
part  of the tool they wntrol.

Indications used for this purpose shall wherever practicable be wmprehensible without a knowledge of
tanguages.  national standards. etc.

7.12 Twls  to be wnnected to more than two  supply wnductors shall be pmvided with a wnnection
diagram, rixed  to the tool,  unless  the wrrect mode of wnnection is obvious.

The wrrect mode of wnnection is deemad to be obvious if the terminals for the supply conducton are
indicated by arrows pointing towards  the terminals. The earthing wnductoris not a supply wnductor.

For tools for stardelta wnnection. the wiring diagram should show how the windings are to be wnnected.

The wnnection diagram may be that referred to in 7.4.

7.13 A handbook or information sheet to cover  the subjects  listed below,  shall be provided with the tool by
the manufacturer or supplier.  lt shall be written in the official  language(s)  of the wuntry in which  the tool is
sold.

The subjects  are:

a) Installation instructions

1 - Unpacking  and assembly.

2 - Setting-up or rixing  tool in a stable position.

3 - Connection to power suppiy, cabling, fusing. socket-type  and earthing  requirements.

4 - Illustrated  descriptton of functions.

5 - Limkations on ambient wndkions.

6 - List of wntents.
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b) Operating instructions

1 - Setting and testing.

2 - Tool changing.

3 - Clamping of work.

4 - Limits on ske of work ptece.

5 - General instructions for use.

c) Safety precautions

1 - Precautlons and use of PPE.

2 - Special safety precautions.

3 - Dust extraction.

4 - Guards. security  and adjustrnent

5 - General safety instructions.

These shall consist of the following text

‘WARNING 1 When  using electric tools basic  safety precautions should aiways be followed  to
reduce the rlsk of fire, electric shock and personal injury  including the following.

Read all these instructions before  attempting to operate  this product  and save these
instructions”.

d) Maintenance and servicing

1 - Regular cleaning.  maintenance and lubrlcation.

(which shall  include the waming “Remove the plug  before carrying out any adjustment, setvicing
or maintenance’).

2 - Sarvicing  by manufacturer or agent;  list of addresses.

3 - List of user replaceable Parts.

4 - Special tools which  may be required.

e) Safe Operation

1 - Keep work area clear

- Cluttered areas and benches  invite injuries.

2 - Consider work area environment

- DO not expose twls  to rain.

- DO not use tcols  in damp or wet locations.

- Keep work area weil  lit

- 00 not use tools in the presence of flamrnable liquids or gases.

3 - Guard against electrlc shock

- Avoid body contact with earthed  or gmunded sunäces  (e.g.  pipes, radiators, ranges.
refrlgerators).

4 - Keep other persons away

- DO not let persons.  especially  children, not involved in the work tauch the tool or the
extension cord and keep them away from the work area.
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5 - Store idle tools

- When not in use, tools should be stored in a dry locked-up  place,  out of resch  of children.

6-Donotforcethetool

- lt will do the job better  and safer at the rate for which it was intended.

7 - Use the right tool

- Do not forte small  tools to do ths job of a heavy duty tool.

- Do not use tools for purposes not intended; for example do not use circular  saws to tut  tree
limbs  or logs.

8 - Dress propedy

- DO not wear loose clothing  or jewellery, they tan be caught in rnoving parts.

- Non-skid footwear iß recommended when working outdoors.

- Wear protective hair covering  to contain long hair.

9 - Use protective equipment

- Use safaty  glasses.

- Use face or dust mask if working opemtions create  dust

10 - Connect dust extraction  equipment

- If the tool is pmvided for the connection of dust extractton  and collecttng  equipment, ensure
these are connected and pmpedy  used.

1 1 - DO not abuse the cord

- Never yank the cord  to disconnect it from the socket.  Keep the cord  away from heat,  oil and
sharp edges.

12 - secura work

- Where possible use clamps  or a vice tc hold the work. lt is safer than using your hand.

13 - DO not overreach

- Keep proper  footing and balance  at all times.

14 - Maintain tools with care

- Keep cutting tools sharp and clean for beher  and safer perkxmance.

- Follow instruction  for lubricating and changing  accessories.

- Inspect tool wrds  parlodicalty  and if darnaged have them repaired by an authorized servtce
facility.

- Inspect extension cords  periodically and replaca  5 damaged.

- Keep handles dry. clean and free from oil and grease.

15 - Disconnect tools

- When  not in use. befbre  servtclng  and when changing  accessories such as blades, bi and
cutters,  disconnect tools from the power supply.

16 - Remove adjusttng keys and wrenches

- Form the habit of checking  to see that keys and adjustlng wrenches are removed from the
tool before tuming it on.

17 - Avoid unintentional starting

- Ensure switch  is in “off’  positton  when plugging in
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16 - Use outdoor extension leads

- $J+hedhe  tool is used outdoors,  use oniy  extension  cords  intended for outdoor  use and so

19 - Stay alert

- Watch  what you are doing.  use common sense and do not operate the tool  when you are
tired.

20 - Check damaged  parts

- Sefore further  use of t001,  it should be carefully  checked  to determine that it will operate
properly and perform  its intended rimction.

- Check for alignment of moving prts.  binding  of moving park. breakage of parts, mounting
and any other conclüons  that may affect  its Operation.

- A guard or other part that  is damaged ohould  be properiy  repaired or replaced by an
authorized Service centre  unless  otherwise indicated in this instruction  manual.

- Have defective  switches replaced by an authorized  service  cerW.

- DO not use the tool if the switch  does notturn it on and off.

21 - Waming

- The use of any accessory or attachment other than one recommended in this insbuction
manual may present a risk of personal injury.

22 - Have your tool repaired by a qualified person

- This electric tool camplies  with the relevant safely  rules.  Repairs should only be carried  out
by qualified  persons “sing  original spare parts, othenvise this may result  in considerable
danger  to the User.

The following information shall  also be given:

- The name and address of the manufacturer

- The manufacturer’s  model  or type reference;

- A repeat of the safety markings (e.g.  maximum Speed,  capacity,  etc.) that are to be marked on the
tool;

- An explanation  of any symbols  or pictograms marked on the tool;

- The mass of the tool including detachable parts.

8 Protection  against electric shock

6.1 Tools shall  be so constructed and enclosed that there is adequate protection  against accidental
contact with the liie parts and, for class  II tools, with metal  parts aeparated from INe  Parts  by basic  insulation
oniy,  even after removal of detachable Parts.  There shall  be. in addiin. adequate pmtection against the risk
of contact with basic  insulation.

Thii requirement applies  to all positions of the tool,  when it is connected and operated as in normal use.
even after opening of lids and doon,  which tan be opened without the aid of a tool and removal of
detachable parts.

If a manufacturer instructs the user to remove a part  during  normal Operation  or User  maintenance, that patt
is regarded as a detachable patt  even if a tool has to be used for ks removal.

The insulating properties of tatquer,  enamel, paper,  cotton,  Oxide  film on metal Parts,  beads. sealing
wmpound and similar wverings shall  not be Mied  upon to give the required degree of protection  against
accidental wntact with  live  Parts.

Enclosures  shall  have no openings giving access to liie  psrts  other Man  openi&  neoessery  for the use and
working of the tool,  and, for ciass  II tools.  to parts separated from live  Parts  by  basic  insulation  only.
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’ I
Unless otherwise specified,  parts operating at safety  extra-low  voltage  not exceeding 24V are not
considered to be liie Parts.

Compiiance  is  checked by inspection and. if necessary,  by a te.st wifh  the fest finger  shown in Figure 1.

In addition,  apettures  in class II and ClasS I took,  Other  then thoJe  in m6tal  Parts  connected to an earthing
terminal or earthing  contact, shall be tested with  the test  pin shown in Ffgum  2.

Aher  removal of detachable  park. fhe test  finger  and the teat  pin  am ap&d  in evefy  possible positon,  the
test finger  being  applied without  appmciable  forte end fhe tesf  pin w6h  a forte of 10 N.

Apertums  pmventing fh&  enby of the test  finger  am  further  tested  by means of a straight  unjointed  test  finger
of fhe Same  dimensions,  which  is  applied wifh  a fome  of 60 N; ifthk finger  entern,  the fest  with the fest  finger
shown in Figure 1 k repeated,  except  that  the forte necessary to push fhe finger  thmugh  the eperhrre  is
exerted.  An elecbical  contact indicator  is used  to Show  contact with  live parts.

lt  shall not be possible to tauch bare live park  or live Parts  pm@ted by lacquer,  enemel,  paper, wtton,
oxide film, sealing  wmpound  or simiar  wvedng only,  with the test  tinger,  nor for class II took,  wifh  the test
pin.

For class II twk it shall not  be possible to tauch metal  park seperated kam  live Parts  by basic  insuiation

l
only,  with  the test  ringer.

It Shell  not  be possible to tauch basic  insulation with the fest finger.

NOTE tt  h mscmmnded  (hat  P Iamp  k US&  for  ~0tiU  indlmtl0n  and  tbti  the  vob@ t&ad  be not  IM tban  40 V.

During  introduction  or removing  of bulbs.  direct  wntact with live Parts  of the holder shall be prevented.

8.2 Parts providing protection  against electric shock  shall have adequate mechanical strength and shall
not work loose in normal use.

It shall not be possible to remove the said parts without the aid of a tool.

Compliance  is  checked by inspection, by manuel  fest  and by the tests  given in clauses  16 and 19.

8.3 Shafts of operating knobs, handles, levers and the like shall not be live.

Compliance is checked by inspection.

8.4 For tools,  other than thosa of class Ill.  handles or knobs of switch-operating means, if of metal.  shall
either be adequately coverad  by insulating material or their accessible parts shall be separated from their
shafts of fciing  by supplementary insulation.

l Compliance is checked by inspection.

8.5 For class II tools,  capacitors shall not be wnnected to accessible metal Parts.

Metal casings  of capacitors shall be separated from  the accessible  metal parts by supplementary insulation,

Compliance is checked by inspection and by the tests  speci6ed  for supplementev  insulation.

8.6 Tools shall be so designed that. in normal use. there is no risk of elecbic shock from charged
capacitors.

Capacitors with a rated capacitance  not exceeding 0.1 pF are not wnsidered likely to entail a risk of elecbic
shock  In this case the test may be dispensed  with.

Comp/iance  is checked by the folowiig test whkh  shall be canfed out ten times:

The tool  is opemted  at mted  wttage  or et the upper limif  of fhe rakd  vofkge  range. The tooi  switch,  if any, is
then moved to the “OFF’ position  and fhe foo/  is  disconnected Rom  the supply  by withdrawing the plug.

One sewnd ef?er  disconnection,  the wltage  befween  the pins of fhe plug  shail  not  exceed 34 V.

NOTE Csre should  be takm  that  tJw voltage  is measumd with  P” imtmmmt whlh dws not  appmdably  affect  the  value  to  ba

1
memmd.
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9 Starting

9.1 Tools shall start undar alt normal voltage conditions which  may occur in use.

Centrifugal and other automatic starting switches shall operata reliably and without contact chattering.

Compiiance  is checkad  by starting  the  tool  at no load,  thme  times in succession  at a vortage  equal  to 0.85
times rated voltage or Ute lower limit of the voltaga range, regulating  devices  17 any, being  set as in notmal
use.

Tods pmvided with a c8ntrifugal  or other  automatic statting  sw&h shall be,  in addition,  started  Ohme  times in
succassion  at a wltage qua/  to 1,OB  times rafed  voltage or fhe upparlimll  of the vmge  range. In all cases
the km/ shall rimction  cormctly.

In accordance with  4.5 the  test sball  be made at 23 ‘C t 2 “C.

9.2 Overload protection  devices shall not operate under  normal starting condiions.

Compliance is checkad  by tha  test  of 9.1.

1 0 Input and current

10.1 The input of the tool  at rated voltage and under  normal load shall not deviate from the rated input by
more than the values  given in Tab!+  1.

Table  1 -Input deviation

Ratad Input oavtason

W

Up to  and  induding  33.3 l 1ow

c4el33,3uptomdtildudtng15o l wYo

Ovar 150 up  to and  indudiig 300 +4!3W

Ovar  300 MS%

Compliance is checkad  by measudng  the input of the tool opernfad under  nomral  load  at mted voltage  or at
the mean value  of the  ratad voltage range if the  wltage range doas not exceed 10% of its mean value.

I
For tools  marked with a rated w&tge  fange  having limlts  dMering  by mom  than  10% of the mean vslue  of
the  range. the  permissibe deviations apply for both  limits  of the mnge.

10.2 If the tool is marked with rated current,  the current  taken by  the tool under  normal load shall not
exceed the rated current  by more than 15%.

Complianca is checked  by measudng  the  curmnt  taken by the tool  operating under  normal load conditions,  at
refed vollage  or at fhe  mean value of the rated wl@a  mnge, if fha  wlt&ge  range does not  exceed 10% of its

I

mean value  at ated fmquency.

For tools  mark&  with a rated wtfaga range having limits  daring  by mom  than 10% of the mean value  of
the mnge,  the permWble  deviafions  apply  for both  limits  of the range.

11 Heating

11.1 Tools shall not attain excessive  temperatures in normal use.

Compliance is checked  by defennining  the temperaturn  rtse  of fhe  various Parts  under  the  followiig
conditions:

11.2 Tha  tool  is oparafed  in still air under  nomal  load  or under  fha toqua load  necessaty  to attafn  fated
input  or under  fhe  loading CondRions  as  spacitW  in Part 2,  whichaver causes  the higher  temperabae  riae,
and at a supply  voltage equal  to 0.94 times, 1.00  timas  or 1,06  times mted volfage,  whichever is the most
unfawumble.
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/ 7he  torque  is kept wnstant  at the Wie  mwtded  when  opemting  at rated Wtage,  or at the mean of the
mted  vottage  range,  under  the most  unfevourable  of the three  loading  wndittons  quoted above whr7e  the
vokage  7s adjusted to 0.94  or 1,06  bines  the mted @tage  or mean of the rated vokage  range.

When  applying the torque toad  necessary  to attatn  mted  input,  the operating ttme to be Chosen is that
specihd  for normal 1-d.

11.3 Tempemture  dses  of wiidings  am detemtined  by the reststance  method unless  the windings am
nommifonn  or it invotves  severe Wmpka6OnS  to meke the necessaty  wnnections for the msistance
measumment.  In thts  case,  the measmement  is  mada by thermowuptes.

Such temperature  rises  are detem7inad  by means  of finewke  themIowuples  so chosen  and positioned  that
they have the minimum  etTect  on tha tempemture ofthe patt under  test.

In determining the temperatute dses  of handtes,  knobs,  gdps  and tha  like,  wnsideratton  is given to all Parts
whtch are gripped in normal use and, ifof insutating  matedal,  to those Parts  in wntact wkh hot metal.

The  temperatute rise of etecbtcai  insulation,  other than that of wiidings, is  detennined  on the surfaw of the
insulation,  at places  whem faikue  wuld cause a short-ckwit,  wntact between live Parts  and accessible
metal  park, bridgtng of insulation  or reduction of creepage  distances or cteamnces  below the values

l
speckted  in 27.1.

11.4 The too/  is operated

- for  the rated operating time for tools  for short-time Operation;

- on wnsecutiva cycles of Operation, until  steady wnditions are established, for twls  for intermittent
Operation, the “ON” and “OFF” periods  being the rated “ON” and “OFF periods:

until  steady wnditions are established for tools  for wntinuous Operation.

11.5 During  the test,  thermal  cut-outs  shak  not operate. 7he  temperaturn  Oses  shall  not exceed the vakres
shown  in Table  2 except as  aiiowed by 11.6.

Seating  wmpound,  if any, shaii  not flow out.
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Table2-Temperature  rises

Pam tempwatum  rtsa
K

75 (SS)

90  (80)
95  (65)

115
140

30
T-25

130
95
40

35

.40
50

70

65  (175)
65  (MO)

65 (175)

100  f-w
7.5  (750)
65 (150)

110
145
266

400
.-

65

T-25

50
20

60
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3 0
4 0
54

NOTE l’he values  in lhs tabk am  based  on  an  ambknt twnparatum  nd  nonnaliy  exceeding  25 ‘C but  occasionalty   
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WhHC

A t  isthetempemh!mrtseinK

R* ts  the  resistanca  PI  the  beghning  ot the  tost

RZ is the  msistanca  at the  end  of the  tost

f, is  tha  room1mpmbJm  at <he  baginning  of tha  tost  in ‘C

1% isthemombmparatumsttheendofthstastin%

Al the  begiinhq  of Ihn bxst, tha  windings  am  to  be  at mcm tempemtwe.

It is mwmmended  that  tho nris!ance  of windings  pt the end  of (he  test  be  detemlned  by taking  msistance  measumments  Alb  sc-an  as
possibk afkr  swkhing  On.  and ihn at shorl  intemls  so that  1 CUIW  of nrtiatmlca  againsl  tima tan b-a plolted  for  ascaaining  the
msiskance  at the  instanl  of swikhing Off .

11.6 If fhe  tempemtum tise of a winding exceeds the value  spech5ed  in 11.5, thrw  additional  samples ate
subjacted fo the followihg  Tests:

1)
2)

3)

4)

5)

6)

The tempemtum dse  of the wihdings  is detemined  by the  test  of 11.2.

The samples am then  dismantled as far as is possible without  damaging  any patt. Wmdings  end
com laminations  am kept for IO days (240 h) in a heafing  cabinet,  the temperaturn  of which is
80 K t 1 K in excess of fhe  tempemture rise  detemined  according  to item  1).

After this tmatment the sampies  am reassembled and no intertum  short circuit  shall occur.

Interfum  short  circuits may be detected  by means of a windng  tester.

lmmediately aftenvatds,  the  samples aha//  withstand  the  tesis  of cleuse  15.

The samples am then  subjected to a humidity tmatment es speckied  in 14.2.

After this beatment,  they shall again *stand  fhe  tests  of clause  15.

Faults  which may occur in insulation  which dld not  Show  en excessive  tempemtum dse  during  the
test  of item 1)  am ignored and am mpaired,  if necessary, in oller  to complete  the tests  of this
subclause.

Tools  ans  considered not to comply with the  requimments  of 11.1.  if them  am mom  faiknes  than  one Sample
in one of the tests  3) to 5).

If one Sample  falls in a test,  the  tests  1)  to 5) am mpeated  on  anofher s8t  of fhme  samph?s,  all  ofwfii&  shal/
then comply with the mpeated tesfs.

12 Leakage current

12.1 The leakage current  in normal use shali  not be excassive.

Compliance is checked  by fhe  test  of 12.2, carried  out immediately aRer tha test  of 11.2, the tool being
opemted  under  the conditions  spetied  in 11.2, but at a supply voltage  equal  io 1.06 firnes mted vo/tage.

Three-Phase  appliances which am also suitable for single-phasa  supply  am tested as single-  Phase
applianoes wifh  the Pnae  sections  connectad in pamilel.  The tesfs  arc made while fhe,  appliance is
connected to the  supply. .

12.2 The leakage cunent  is measumd befween  any pole of fhe  supply and

- accessible  metal  parts  and metal  feil  with an afea  not exceeding 20 cm x 10 cm in wntact with
accessible surfaces  of  insulating material. connected togethw,

- metal Parts of ciass  II tools,  sepamted from live  Parts  by basic  insulation oniy.
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/
Ehe  measuring circuit is shown in the followiig  figures:

- for Single-Phase  to4s having e rated  voltage not exceeding 250 V and for tbree-Phase  tools to be
tested as Single-Phase  tools: *

- ifof class 11,  Figum  3;

- if other than class ll,  Figura 4;

- for three-Phase  tools not suitable for singa-phasa  supply

- ifof  cl&s  l/,  Figura 5;

- if  other than class 11,  Figure  6.

The measuring  circuit has a total resi.?&nce  of 1 750 J?*  250 Rand is shunted  by a capacitor  such that  the
time wnstant of the ckwit is 225 ps f IJ ps.

The  fest  is made with  a.c.  unless  the tool  is for d.c.  on/y,  in which  casa  the tast  is not  made.

For Single-Phase  too/s  having a rated Vortege  not excaeding  250 V and fw three-Phase  tools  to be fested  as
Single-Phase  tools, the leakage cunent  is measumd with  the salector switch shown in Figures  3 and 4, in

1
each of the positions 1 and 2.

For threa-Phase  Pools  not  suitable for singlephase  supply, the ieakage  curmnt  is measured  with the swifches
a, b and c, shown in Figures  5 and 6 closed; the measurements am rapeated with each  of Me  switches a, b
and c open In turn, the other two -MtcheS  being closed. For toofs  intended to be wnnactad in star
wnnection only the neutral  is not wnnected.

ARar  an operafing time as spachied  in 11.4, the leakage cunent  Shell  not  exceed the fo//owing  values:

- for class Ill iools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 mA

- for class I tools . . . . . .._......  . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475mA

- for class II tools . . . . . . . . . . . . . .._............................................................................................ 0.25 mA

- to metal parts  of ciass II toos separated from live Parts  by basic  insulation only,  if the tool  is
classified  acwrding to degree of protection  against moisture  as:

- for toollPX0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,OmA

- other than IPXO . .._.._._..__. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 mA

if the too/  inwrpoMas  one or more  capacitots  and is pmvided with  a single-pole switch, the measurements

I
ate  mpeated  with the switch in the “OFF’posiMn.

For tools inwqwmbing  heating elements  the total leakage curmnt  shall  ba either within  the limits  spechTed
abwe or withn  those spec&d  in EN 60335-1.  13.2, whichever is fhe greatac  the two  limits shall  not  be
added.

NOE Details of  a suilabb  cirwit  for  muuring  ba!age  a~rrents  am @en in Annex IA

The  maasudng  arrangement has an acwmcy of within  5% for all ftequencies  in the mnge of 20 Hz to
5 000 Hz.

whem leakage cun-ents  excaading 5 mA am measumd in e ckcuit  having a total msistance  less than
1600 R fhe madings am reduced  by 5%.

It is mwmmended that the fool  be supplad  fhmugh  an isolating  transfonne~  othe&se,  it must be insulated
hvm  earth.

The  metal  foil has the rargest  ama possib/e  on the sutfaca  undar fest, without  exceeding the dimensions
spachTed.  If its ama is smaller  than the wrface under  tast#  it is movad so as to tast all Parts  of the surface;
fhe heat dissipatkm  ofthe applance  must,  howavar, not  be a&ctad by fhe matal  feil.

The fast with fhe swifch  in fhe  ,OFF’  positkm  is made to veri&  that  capacitors  wnnected behind a
Single-pole sw#ch  do not  cause an excassive leakage cunent.

1 lf the tool inwtpomtes  a thermal wntml  Wich opemtes  dudng  the  fest  of clause  fl, the leakage current  is
measumd immediately befom the cot-dto/  opans the cimuit.
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13 Environmental requirements

13.1 Dust measuremrnte

If the manufacturer gives  information on the dust collection efficiency the effectiveness of the dust wllection
devices shall be measured in under  the following test  wndittons:

Tests under  working  condiions, including appmpnate  rest periods,  are canied out in the test cabin (see
Figure 11) specifled in EN 1093-3  and measurements of dust emission  are made in awomanw  with that
standard.

The test period shall be of one hour duration  including all running and rest periods.

The orientation within the cabin shall be such that the passage of dust towards the measuring tunnel is not
impeded.

The material to be  used for the test shall be appropftate  for  the intended use of the tool and shall be of the
foitowing  spechicatlon:

a) Wood - beech wkh a motsture  content of 10 % i 2 %.

b) Chipboard - to ISO 820 General purpose three layer type. with a density of 500 kg/&  to 750 kg/ms
and a moisture content of 8% f 2%.

c ) Steel - ‘7” sectlon  or  mund  bar according  to ISO 630.

Tests shall be canied out at rated  voltage and frequency and at maximum speed setting, tf any.

The tool bitlcutterlabrasive  etc. to be used shall be as specified  by the manufacturer for the material to be
worked.

The air velocity  of extemally  connected suction and dust wllectlon  Systems to be as  spacified by the
manufacturer,  or  if not spechled  20 ms~’  f 2 ms’. Velocity  to be rneasured in the wnnecting tube at the point
of wnnection, wkh the tool wnnected but not running.

The number of tests  canied out shall be suf5cient  to ensure a statistically  reliable result.  but in all cases  not
less than two tests  shall be canied out

132 Noise mearurements

13.2.1 Noise  emisston  values  shall be measured by the  test  procedure described in 13.2.2 to 13.2.7.

The ovetall  
speckied  in the relevant Part 2. l

The noise values obtained under  the described wndiions will not necessarily wrrespond  to the noise levels
prcduced  under  the operational condiions of pracQcal  use.

NOTE 11 b not  possibb  ta  simulab  all canditionr  d pradbal  usa.  nny  stabment  of pfcass noise  wou!d:

- be  mbbading  and mukl  cause  huily  ou~umenl of  the  nbk  in individual  Qses:
- in msny  - dbcounge  tha  dmelopmnt  of mom  aibnl  machii;
- bad  to  icw  qh?atabMy  of mearummwds  and thus  cwae  pmbbms  w4wn wifyi~  stated  noise  values:
- make  tha comparbon  of  Um  nobe  embsbn  lfOm  diint  trab diR&t

13.2.2 The test methods described arc engineering methods Class  2 in accordance with EN ISO 3744.

Instrumentation  for the measurement of awustic values shall be in accordance  with EN  ISO 3744.

Sound level  meten  shall wmply with the requirements of EN 80851 Type 1 and shall be used with  frequency
weighting “A’ and response  level  ‘s”.

Instrumentation  for measurement of climatic wnditions shall be in accordance wkh  EN ISO 3744.

13.2.3 Measurements shall be carried  out on a new tool.  addiinel  to that required by other tests.

All speed setting devices shall be adjusted to the highest figure.

Tools  shall be run-in for a period of 5 minutes before starting  the test



Page 25
EN 6102g1:2000

The rated voltage or the upper limit  of the rated voltage range andlor  frequency shall be maintainad during
the test at the stated values  with a tolerante  of f 2%.

The supply voltage of mains powered  tools  is rneasured  at the plug of the cable or cord  supplied.  not at the
plug of any extension cable or cord.

If required by Patt 2. the rotational spead  of toots  etc. is measured  with insb-uments  having an accuracy  of
f 1% of tidl  scale.

13.2.4 Tools  are tested under  the two operating conditions ‘no  load”  and Wad”.

The measurement under  ‘load”  is to be carried out dudng processing of a workpiece or under  erdemal
mechanical load equivalent to normal Operation.

If the tool is wtth a bench it is tested with that bench otherwiss  if it is intended to be used on a bench then k
shall be in accordance with the test bench shown in Figure 12.

Care shall be taken that the locatlon of the work piece  on ks supporf  does not adversety  affect  the result of
the test

Three consecutive tests  for no-load or 6ve  for toad shall be canied out and the rasult  of the test 1. shall be
the arlthmetic mean. rounded off to the nearest decibel,  of the three or 6ve  tests.

For load conditions the Operator shall use the tool in such a manner  as to correspond to normal use.

13.2.5 Measurements shall be carried out in a free field over a reftectlng plane as descrtbed  in
EN ISO 3744.

Fiie miuophone  positions shall be located 1 m tiom  the centre  of the lowest working point of the cutttng or
abrading tool. Four positions  shall be spaced  at regular intervals  on 8 plane passing  through the centre  and
parallel to the reflecttng plane, the tifth  position shall be located at a distance of 1 m above the defined plane
(See Figure 13).

The tool shall be positioned so that its main axis is at 45” bebveen  the microphone  position l-4 and 2-3.

Measurements are only valid lf the differenca between the backgmund  noise and the tool under  test ts at
least 10 dB.

13.2.6 The surfaos  Sound  pressure level,  GI shall be calculated in accordance with the following

equation:

where:

LF ts the A-weighted Sound  pressurs  level.  in decibels  with respect  to 20 pPa

kd is the Ainreighted  sound pressure level,  recorded  at the ie microphone  location, in decibets  wlth
respect  to 20 ppa

NOTE Wlmn the diffemnce  rd the  taimns  vaies  of  4 does  not  cnceed  5 dB  a sbnp+a srlthmtic  maan  of  the  4 will not  dwiate  by
more  than 0.7 dB  fmm tho mol mmn sqwe  value  glvm  in lha  prßmding  sqquation.
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13.2.7 The Sound  power level,  L, shall be calculated  in accordance with the following  equation:

~=~ilOlogS/&=<+13db

where:

L, is the A-weighted Sound  pressure level of the source,  in decibels  with respect  to 1 pW

c is the surface sound  pressure Ievel

so =lK?

S -2om2

NOTE The embslon  sound  pressure  bd4  RlWd  to  the  workpbce  b assumed  to  be  the  suhx  Sound  pressure  lwel  I,.

13.3 Vibration measurement

13.3.1 The Vibration levels  for handarm Vibration shall be measured  in accordance wtth  the following test
procedure.

lt is not intended that the values are used  for assessment of human exposure to vibrations. The
measurement and assessment of human exposure to hand-transmitted Vibration in the workplace is given in
ENV 25349.

13.3.2 Vibrations are rneasured as the acceleration of the handles of the tool under  test and shall be
expressed as the root-mean-Square (r.m.s.)  acceleration, a,,,  in metres  per second  squared.

Weighted acceleratlon values q,.,,  arc obtained by measurement using the weighting filter for handarm
Vibration measurements defined in ENV 26041.

13.3.3 A transducer  for measuring acceleration (accelerometer), such 88  a piezo-elecbtc  device.  shall be
used  in conjunction with a suitable preampiifier, ENV 26041 shall be consufted  for the specification of the
measuring equipmant

The total mass of the accelerometer and its mounting shall be not more than 6 g.

Accelerometers shall be mounted in accordance with ISO 5346.

NOTE lhe measumment  of Vibration  on  handbs  with  nsilient  covm  tan  ba  Pccmplisbed  by  ustng  a spctaladaptor  Betwen  tha
band  and  the handle. Tbc adsptor  may conrist  of P suitably  fm& ltgbt  rigid  plate  with  a wbble  mounting  armngement  for  tbe
accebmmekr  used.  Cam  shoutd  be Wen  that  the  mss,  sin  and shape  of the  adaptcf  do  not  signikmtty  inftuence  the signal  fmm
tho accebmmeter  In tbe  fmquency  fange  of tntmst.

lt should be noted that f th’e Signal  for analysis  is of short  duration, or hs magnitude varies substantfally  with
time. a simple analysis  cannot  be made. In Order  to obtain r.m.8.  values under  these  circumstances. t is
necessary to use an integrating meter  or analyser which is equipped with “linear integration’ facillles.  It is
recommended that ‘linear integration” analysis  be adopted as tha preferred method. The type of analyser
norrnally used for noike  analysis  tan be used only when the Signal  ls relattvely  steady with tirne or is of
sufficient  duration.

In such circumstances,  the time constant  Chosen  shall be appmprtate  for the Signal  duration.

13.3.4 Measurements shall bs  made in the direction ,of the handle movement If there is no defined
direction  then measurements shall be made in all three axes  of a basicentric coordinata System.

Measurements shall be carried  out at a point half-way  along the length of the handles. If the placing of the
switch  actuator rnakes this impossible Uren  the accelerometer shall bs placed  as close as possible to the
hand between the thumb and the index finger.

13.3.5 Measurements shall be carried  out on a new tool ado’iional  to that required by other tests.

All Speed  setting devicas shall be adjusted  to the highest figure.

Tools  shall be nm-in  for a period  of 5 minutes  before  starting  the test
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13.3.5 The  rated VObge  or the upper limit of the rated VObge range and/or  frequency shall be mafntained
dudng the test at the Stated ValUeS  Wkh a to&‘anCZ  Of i 2%.

The supply voltage of mains powered tools iS rneasured at the plug of the cable or cord supplied. not at the
plug of any extension cable or cord.

13.3.7 If required by Part 2, the KMiOnal  Speed of tOOlS etc. is measured wlth instruments having an
accuracy of f 1% of full  scale.

13.35 Tools are tested under the two operating condiions ‘no load’ and ‘load”.

Three Sedes of seven consecuttve tests an? carried Out USing  a Merent  Operator for each  sertes. The
Operator shall be skllled In the use of the tool under test.

The measurement under ‘load’  is to be carried out durtng processing of a workpiece or under extemal
mechanical load equivalent to normal Operation.

If the tool is wkh a bench it is tested wkh that bench otherwise if lt is intended to be ussd on a bench then tt
shall be in accordance with the test bench shown in Figure 12.

Care shall be taken that the location of work piece on its support does not adversely affect the results of the
tests.

NOTE  1 It shwld  be  noted  that  OW”  fm~ll  dffemncas  in size.  rhape.  material. war,  unbalana,  etc.  of tha  ieserted  tool  (eg.
sawblade  grinding  wheel.  etc.) tan  alter the  vlbmtion  intenslty  mnsldembly.

NOTE 2 The  Wbrntionr oftha  tool  Cm be  inflwnced  by  the oprator,  In patibr ttw grip  fona hu P considenble  infiuance.

13.3.9 The results shall ba in weighted acceleration values.

The upper and lower values of each series of seven tests ans  disregarded and Ute value stated shall be the
average  of the remaining tests.

NOT6 lt should  b-3  noted  that  the  measUMk?nt  methods  giwn  tan  result  In d#femnt  valws  being  rneasumd  in different tost
lDdom  wwnh  d%femnt  tost  equipment.

1 4 Protection  against ingress of foreign bodies and moisture  resistance

14.1 Tools which  are marked with degree of protection against ingress of forelgn bodies shall possess  that
degree of protection under working condiions.

Compliance  wkh requkements  as  specifiad  is  checked  by tasts  accortiing  to EN 60529.

14.2 Tools wtth a degree of protectlon providing a higher degree of savetity than IPXO shall comply  wlth the
relevant requirements speci5ed in EN 60529.

Covers and otherparts  which  tan be removed without  the aki  of e foo/  are mmoved and fesfed,  ff necessary,
together wkh fhe  main part of the tool.

NOTE Man detaikd  tat  anditlons  arc  under  ansidmation.

14.3 Tools shall withstand those effects of humidky which are likely to owur in normal wndllons.

Compliance is  checked  by the humidity treatment descdbed in this subcfeuse,  immedietely  iüllowed  by tests
as  given in clause  15.

Covers and ofher  Parts which  tan ba removed without the aid of a foo/  are removed  and subjecfed,  17
necessary,  to fhe humidity  baatment  fogether wkh the main  part.

7he  humfdky  b-eefment  is canfed  out in e humidky  cabinet containkrg  ak with  a relative  humidky  maintained
befween  91% and 95%. Tha  temperatuns  of the air  at all placas  where  samples  tan be located,  shall be
maintained  within f 1 K of any wnvenient vakre  t betwaen 20 ‘C and 30 ‘C.

Befora being  placed  in the humidiiy cabinet the Sample  is  brought to a tempemture  behveen t ‘C and

t
(tt4) “Cfor24h.
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The  Sample  is kept in fhe  humMty  cabinet for

- 2 days (48 h) for  tools with degme  of pmtaction  IPXO;

- 7 days (188 h) for all oiher  tools.

In mosf  casas  the Sample  tan  be  bmught fo the tempamtum  spedfiad by keaping  ft at fhis temperaturn for at
least 4 h befom  tha humkffty  tmatmant.

A relative humidity  batwaan 91% and 95% tan  be  obtainad by piacing  a safumted  Solution of sodium
sulphate  (Na,SO  J or Potas&um  nkr-ata  (KNOsl  in watet  in the humfdky  cabinat, tha seid soknion  having a
sur?iciantly  /arge  contact  surface  with the air.

I
b Order  to achieve  the specffiad  rwnditions  wfthfn tha cabinaf ft is necessary  that  constant  circufation  of tha
air within the cabinef  ia ensumd  and met,  in genaml,  a tharmally  insulatad  cabinet ba usad.

14.4 Tools  subject  to spillage of liquid in normal use  shall  be so  constructed that the Said spillage does  not
affect  their  ekbical  insulation.

Compliance is checkad  by tha folknving  tesb

Tools  pmvidad with an appliance  inlet  am fkted  with an appmpdata connactor and 5axible  cable  or cand.

Clther  too/s am rittad  with the Iightast pennissible  fype  of cable  or cord  of the  smallest  cmss-sectional  area
specltied  in 23.4.

The liquid containar  of fhe  tool  is riffad  to fhe  top with water and  a further  quantily,  equal  to 15%  of tha
capacity  of the Container, is poumd  in staadily Ovar  a pe&d  of 1 min.

Immadiately  following  this traatment  tha too/  shall  withstand an electric  strangth fest as specified  in 15.3.

Inspaction  shall  Show  that no appmcfabla  quantity  of watar has entemd the epplianca  and that them  am no
traces  of water  on insulating Paris for which  minimum  creepage  distances  are speci5ed  in 27.1.

7ha  tesf  tan be  csrried  out on a separate  Sample.

1 5 Insulation resistance and electric strength

15.1 Tools shall  possess adequate insulation resistance and electric  strength.

Compliance is checked  by tests  es speci5ad  in 15.2 and 15.3, which  am cardad  out on the cold  tool  not
wnnected to the supply,  immadiately  fo&wing  the tast  according to 14.3 in the humfdky  cabinet or in fhe
room  in which  fhe  Sample was bmught to the pmscribed tempemtum,  and after  reassembly  of those Parts
which  may have baen mmoved.

15.2 The insulation  msistance  is measurad with 8 d.c. wkage  of appmximatafy 500 V applied,  the
meesumment  being made 1 min aftar application  of the  voltage,  haating elements,  ff any, being
disconnectad.

7ha  insulation msistanca Shell  be  not less  man  that shown in Table 3.

Table  3- Insulation resistance
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15.3 Immediatety  eher  the test  of 15.2, the insutation ts subjected for 1 min to a vokage  of wbstanttally
sine-wave form, having 8 frequency  of 50 Hs or 60 Hz. The value  of the test vottage and the Points  of
appticetion  are shown in Tabte  4.

Table 4 -Test voltagss

V

dassstds

3750

1250

1250
2soa

2JM)

2soo

2500

2lJ+1ooo

wttmtG.aamP

crur / todS

1250
3750

1250

1250
2500

1250

2500

1250

2u+1ow

~,7l*iSusad

~kuthnotm~-“~sonbma-~dn~;~~~n*n~-  -ts.Mmul-~llME
wontheYr~atiaopeaoncMncc*d tdwmn~p8rtsddmmmnp

Initiaky,  not more than half  the prescdbed vottage is applied,  then it is raised  raptdty  tc the full  vakre.

No flashovar  or braakdown  shatt  occur  dudng  the test

Care is taken that the metat  feil  is so placed  that no flashovar occurs  at its edges.

For ctass It toots  incotpcrating both reinfomed insulation and doubte  insulation, cara is taken that the wkage
applied to the reinforced  insulatton  does not overstress the basic  insuiation  or the wpptementary Matton.

When  testing insulating bamers,  the metal  fotl  may be pressed against the inwtation by means of a sandbag
of such a sixe that the pressure is about  5 kPa (0.5 Mc&).  The tast  may be limited tc ptaces  where the
insulation is likaly  to be weak.  for example where there at-e  sharp edges under  the insulation.

If practicable, insulating linings are tested separately.

The high-vckage Transfoyer  used  for the test must be so destgned  that, when the output terminals at-e
short-cinWtedaf?er  the output wkage has been adjusted  tc the appmpdate  test vokege, the output current  is
at least 200 mA.

1 The overcurmnt  relay  must not bip  when the outout current  is less  than 100 mA.
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1 6  Endunnce

16.1 Tools shall be so constructed that, in extended  nofmal  use.  there will be  no electrical  or mechanical
failure  that might impair compliance with this  Standard. The insulation shall not be damaged and contacts
and connections shall not work loose 8s a resuit  of heating, vibration, e@.

Moreover,  overtoad protection  devices shaU not operat~  under  nom\al  running condiions.

Complianca is  checked by the tast  of 16.2 and, for tools  provkfed  wkh a cenhifugal  or other shvting  swkch,
also by the tast of 16.3.

Immediately  after these  tests, the tool  shall wlthstand  an elactdc  stmngth fest as specified  in 15.3,  fhe  fesf
voltsges  being howaver, mduoed  to 75% Of the spaCifM  values  Connactions shall not have worked loose
and them  shall be no detedomäon  impaidng  safaty in normal usa.

16.2 Tbc  tool  is opemtad intennktentiy  with  no load for 24 h of operngort  at a voltage equal  to 1.1 times
mtad voltage  and then for 24 h at a supply  voitage equal  to 0.9 timas reted  voltege.

Esch  cycte  of Operation comprtses  an ‘ON’ Pertod  of 100 s and an #OFF”  panod  of 20 s, the “OFF’ period
baing included  in the speckied  opemting time.

The opemting period for tools  fof short-tfme  or intennittant  opamtion  is equal  to that opernfing tfme,  if this  is
limited by the constructk?n  ofthe tool;  otherwfse,  ft is in aawtdanca  wkh the pmscriptions given in Part 2, or
with the markig, whichever is tbe mom unfavoumbie.

Duting  the fest, if diffamnt positions of normal  use am possible, the tast  is camed  out in the rnost
unfavoumble  posttion  wkhin  the manufactum~s  mcommendadposittons of use.

ff tha temperaturn rise  of any patt of the tool  exceeds the tempamtum  rise  detannined  dudng  the test  of 11.7.
fomad  coofing  or mst  pedods  am applied, the mst  park& baing exciuded  h-am  the speckied  opemting time.

Durfng  these  tests, ovanoad  protectkm  devices shall not opemte.

NOTE 1 Tbc  1001  may  b wltched  on  and off  by  mems  of a Swatch Ovar  than  that  incorponled  in tha  tool.

NOTE  2 Duting  tbii  tost,  mplamment  oftbe  carbon  bmshes  Lr  ~llowad  and tha  Io01 is &d and gnased  as  in nomal  use.

16.3 Tools provided  with a cantrifugal  or other automatic  starting  swkch  am started 10000 times  under
normal load and at a Vortage equal  to 99 times  mted  vokage,  the opemting cycle being fhat  specBed
in 16.2.

17 Abnormal Operation

17.1 Tools shall be so designed  that the risk  of Före,  mechanical darnage or electric  shock  as a result  of
abnormal or careless  Operation is obviated as far as is practicable.

Complianca is  checked by the following test,  wtting  toofs  like sawblades,  gnnding  wheels,  etc. being
removed:

Toois incorpomtfng  commutator motor am opemtad at a voitage aqual  to 1.3 times  mted  voltage  or
the upper  limit  of tha Vortage mnge  for 1 min at no Lord.

Following  this test  windings and connections shall not hava worked loose and the tooi  shall be  6t for
further  use.

The followtng  categodes  of tools  
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3) pruvidad  with movtng  park whtch  ara lieble  to ba jammad, or wham  the moving Parts  tan ba
stoppad  by band.  tha motor remaining  switchad  on dudng this  Operation, ara connxtad,
starting bvm  edd,  to thair  mtad  vottage  or tha uppar iimr?  of their ratad  vokaga  ranga  wjth  tha
moving Parts  hxkad:

- for 30 s for Pools  that ara opamtad by hand dudng usa;

- tör 5 min tbr tools  that ara attandad dudng usa.

Tools incorpomting  thiaa-phasa  motors  am Openhd,  starting  bvm  cold,  for 30 s, tf kapt switchad
on by hand orcontinuously  loadad  by band,  or otherwisa  for 5 min, wtth  one phasa disconnactad
and under  the toque pmdudng nomral  load.

At tha end of the tast pa&d  spaciriad,  or at tha instant  of opamtkm  of fusas, themal cut-outs,  moti
pmtaction davicas and tha lika,  the tampamtura oftha wiidings Shell  not axcead tha vatua  shown in Tabla 5.

Table  5 - Maximum winding temperatun,

Froreoalon  ofwbldbl~ umlang  hmpersblm
%

1 chsA CkssE chmsa Chss F ChSSH

Rnfedim  by impedanoe ISO 165 175 190 210

Prwect&l  bypnJmd&o  devices  which  opaata
du>rrr  ihe tost 200 215 225 240 260

NOTE Fuses.  thermal cutsuts.  w~mmmt  mlaases  DT  the  la<e.  inc~~~~k’sted in the  tool.  PIB c~nsidered  to  pmvkle  adqu&a
pmtection agalmt  thr ttsk oftim.

17.2 Tools incorporating  electronie  control devicas  shall  be so designad  that,  in the event  of a failure in the
elecb-onic equipment,  it shall  not result  in a hazard.

Complianca is chackad by opamting  tha tool  for 1 min, et mtad  voltaga  or at tha mean valua  of tha mtad
wttaga  mnga, at no load,  with tha a/acbvnic  conbv/  davice  short-cinxitad.

The tast is then mpaatad w#h  fha elacbonic  conttvi  device  opan-cirMtad.

Followiig  thasa tasts  tha 
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1 8 Stability and mechanical hazards

18.1 Moving and other dangerous parts shall as far as is compatible  with the use and mode of function  of
the tool be so arranged or enclosed  that,  in normal use.  adequate protectlon  against injury  is provided.

Pmtective enclosures,  covers,  guards and the like shall possess adequate mechanioal strength for their
intended purpose.

Fixed guards shall be used when frequent  access is not required and removal of this typa of guard shall oniy
be possible wkh the aid of a tool. Vvhere  more frequent access is required, movable or removable guards
shall be provided to enclose  the dangerous  parts of the tool.

When used  as protection  of the working element  the guard shall have an easily acoas&le  means af
accurate  adjustment wRh  the objective  of minimlzlng  access to the dangerous Parts.

The use and adjustment of a guard shall not create  other dangers, e.g. by reducing  or obstructing the
operator%  view, by transferring heat or causing other prediible  hazards.

All working elements, inctuding  special  features or attachments intended as part of the tool shall be secured
so that they cannot  create  dangen during  normal use by moving,  or being released, out of the normal
working wnstraints of the twl.
NOTE Such  dangen  mighl  k cawed  by vlbmtion.  mvemal  ofmotion and  electfk bnking.

Complianca  is checked  by inspe&n,  by tests  according to Cause  19 and by means of a fest  using  the
Standard  tast  finger  shown in Figure 1. It shall not  be pos.We  to tauch  dangemus  moving  Parts  with this
finger.

lt shall not be possible to tauch  dangerous moving Parts  through dust collection openings after removing any
detachable Parts  of the dust collection System.

Compliance  is checked  by means of a test  using  the test  ringer  ahown  in Figure f.

18.2 Tools intended to be used without Tuning  to the floor or to a table shall have adequate stabilii.

Complianca is checked  by fhe  following  tast, tools  pmvided with en appliance inlet  being t?ttad  with  an
appmpdate connector and flexible cable  or cord.

The tool  is piacad with the motor  awitched  off in any notmal  position  of usa  on a plane indined  at an angle of
10’  to the horizontal, the cable  or coni resting on the inclinad  plane in tha  most  unfawumble  Position. K
however, the tool  is such fhat,  wara it to be Mtad  thmugh  an angle of 10’ when standing On a horizontal
plane, e patt of it not  normally  in contact  with the supporting surfaca would  tauch  the horizontal plane, fhe
too/  is placed  on a horizontal support  and Mted  in the most unfawumbie  direction  thmugh  an angle of 109

Tools  pmvided with doors  ara testad  with fhe doors open or closed,  whichevar is the mora unfavourable.

Tools  intended to be Wad with  liquid by the User  in normal  use ara tastad  empty or filled  with tie most
unfawumble  quantity of water or the racommendad @id,  up to the rated capacity.

The tw/  shall not  ovattum.

18.3 Tools shall have adequate stabilily when used under  the most onerous condiins of normal use
following the manufacturer’s  instruction.

Compliance  is checked  by fhe tests  of fhe relevant  Part  2.

18.4 Accessible  Parts  likely to be touched during  notmal use shall be free from sharp edges, burrs,  flashes
and the like.

Compliance is checked  by inspecfion.
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19 Mechanical strength

19.1 Tools  shall possess  adequate mechanical strength and shall be so constructed that they withstand
such rough handling 8s  is to be expected in normal use.

Complianca is  checkad  by fhe  test  speciiiad  in 19.2.

Followiig  this test  fhe  tool shall withstand en electdc  strangth tesf as  spach%d  in 15.3 and Shell  Show  no
darnage within the meaning of this  Standard, in partiwler,  live parks  shall not hava bacome accessible.

Darnage to the finish, small  denfs  which do not  raduca  craapaga distances or clearances below  fhe values
spech%d  in 27.1, or wnall  chips  which do not  adversely  ah%  protection  against shock  or moisture  may be
diwsgarrled.

The function  of mechenical safety  devices Shell  not be impaired fherebly.

Cracks not  Wble to fhe nekad eya and  surtäca cracks in fibre-reinfomed  moldings and the like  are
disregarded.

Mere a decomtive cover  is back& by an inner cover,  a fractum  of the decoraWa  cover  is disragarded
when the inner cover  withstands the tast  aRar  removal of the dacorativa cove~

I

19.2 Blows  ara epplied to fhe  fool  by means of the spring-opemted  impect  fest apparstus  describad in
EN 600682-75  (see Figura 7).

The spring is so ao&ed  that  it Causes  the hammer  to Strike  with an impact  energy as  shown  in Me  followktg
tab/e,  the spdng  wmprassibn  being es shown  in Teble 6.

Table  6 - Impact energies

PatitibelDsted h-v Compnuion
Nm nm

ti*caps 0.5 * 0.05 20.0
othsrpwls l,OiO,O5 28.3

The  release  mechenism springs  am so ao’justed  that they  exeri  just .%Mcient  pressura  to kaap the mlease
jaws in the engagad positton.

The appamtus  is cocked by pulling  the cocking  knob unfi7  the release  jaws  engage wifh  the groove  in the
hammer  shaß.

The blows  are applied by pushing the release  tune  against the Sample  in a diraction parpandiwlar  to fhe
sun%ce  of the Sample  at the Point  to be tested.

The  pressura  is slowly  incteased  so that the  cone  movas  back until  it is  in contact with the ralease  bam,
which then mova to oparate the  mlaasa  machanism and ellow  the hemmer to Strike.

The  Sample  as  a whole  is tfgidly  suppotted  and three blows  am applied to every Point  of the enclosure  which
is likey to be waak

Where  necessaty,  blows  are also  applied  to protactiva devicas,  handles, levets,  knobs and the like.

19.3 Brush-holders  and their taps  shall have adequate mechanical  strength.

Complience is chacked by inspaction  and,  in case of doubt,  by removing and replacing Ute brushes  ten
times,  the toque applied  when fightaning fhe cap being  es shown  in Table  7.
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Table 7 -Test torques

Blad9wldthofmstscmwdtfvw
mm I N m

lJptoandW~28 0.4

o!mrZ8upt0.~dit~d~Uin9clucnny150 0 . 8

over3.0uptoandincluding4.1 0.8
wer4,lupto&T4il&&g4,7 0.8
0~4,71rpk~.mc’i?1dud&8,3 1.0

0!+3r5,3uptoandillckag&0 1.25

The  blade widfh  of fhe fest  screwddver  must  be as /arge as possiile  but musf  not  exceed  the lengfh  of the
recess  in the cap. /f, howevec  the threed diameter ia smaller than fhe length  of fhe rece.38,  the blade wklth
must  not  exceed thi8 said diameter. The toque must  not  be epplied in jerks.

After thi8 test, tße brush-holder shall Show  no darnage impairing it.3 further use,  the thmad,  if any,  Shell  not
be damaged and the cap shall Show  no cracks.

20 Construction

20.1 Tods shall be of class 1,  class  II or dass  Ill construction only.

Compliance is ohecked by inspection.

20.2 Tools which tan be adjusted to suit  diirent Vortages,  or to diirent Speeds,  shall be so constructed
that accidental changing of the selting  is unlikely to occur, if such a change  might result  in a hazard.

Complianca  is checked by inspection and by manual test.

20.3 Tools shall be  so constructed that accidental changing of the setting  of control devices is unlikely to
occur.

Compliance is checked by manual test.

20.4 It shall not be possible  to remove  Parts  which  ensure  the required  degree  of protection  against
moisture  without the aid of a tool.

Compliance is checked by manual te8f. /

20.5 If handles,  knobs  and the like  arc used  to indicate the position of switches or similar components. it
shall not be possible to fix them in a wrong position if this might result in a hazard.

Compiiance  is ctmcked by inspection and by manuel  test.

20.6 Components which may require  replacement.  such as switches  and capaciton,  shall ba suitably  f#ted
so as to facilii their replacement.

Complience is checked by inspection and, ifnecessaty,  by manual test,

This  requimmenf  is wnsidered to be met if fhe wmponenta fom parf of an assembly  which is itseti  suitably
med.

Fixing by means of soldered  or crimped wnnections is allowed  only  tör small re&tors,  capacitors, inductors
and  the like, 17  these wmponants tan  be 8Uitably Ried by their wnnecbing  means. Fixing by means of nW8
i8 nOt  alfowed.

Fixing by Camping  and  rixing by means  of suitabiy  shaped casing. such  as ihe provision  of a mces8 which
holds  the wmponent in position,  is allowed..
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l 20.7 Replacemsnt of a Sexihle  cable or cord requiring the displacement of a switch which acts  also as a
terminal for extemal conductors  shall be possible  without subjecting intemal wiring to undue stress; after
repositioning of the switch and before  reassembling the tool,  it shall be possible to verify whether  the intemal
wiring is correctly  positkmed.

Compliance is chacked by inspection end by manual test.
I

20.8 Wood, wtton, sllk,  ordinary  paper  and similar fibrous or hygmscopic material shall not be used  as
insulation, unless  impregnated or chemically  rendered non-fibmus, for example: if the interstices between
the fibres of the material are substantially filled  with  8 suitable insulant

Asbestos shall not be used under  any circumstances.

Driving belts  shall not be relied upon to ensure electrical insulation.

Compliance is checked  by inspection.

20.9 Reinforced insulation shall only be used when it is manifestly impracticable  to pmvide separate basic
insulation and supplementary  insulation.

’ I
Appiiince  inlets,  swtihes. brush holden and amrsture  coils  on shafts  are examples where reinforced
insulation may ba used.

Compliance is checked  by inspecäon.

20.10 Insulating baniers of class  II tools and Parts  of class  II tools which serve  as supplementary  insulation
or reinforced insulation. and which might be omitted during  reassembly after  mutine servicing,  shall either

- be fu<ed  in such a way that they cannot  be removed without being seriously damaged; or

- be so designed that th9  cannot  be replaced in an incorrect position  and that, if they are omitted,
the tool is rendered inoperable or manifestty incomplete.

Complience  is checkad  by inspection and by manual test,

Routine servicing  indudes  replacament of power suppiy  cords,  switches and the like.

Chis raquimment  is met if the  banier is so fixed that it tan only  be ramoved by breaking or cufiing.

Fixing  by means of an adhesive is allowed  only  if fhe  mechanical strangth of tha joint  is aqual  to thet  of the
berner.

An adeguste  intemal lining of insuiating  material or an adequate  intemal insulating coeting on metai
enclosures  is wnsidered to be an insulating bamw  providad  that fhe  coating cannot  easi7y  be removed by
scraping.

For class  II tools.  a sleeve  on an insulatad intamai  wnducto~  other than the wra of an extemal flexible
cable or cotd,  is wnw’dered  fo  be an adeguate  insulating bam.er,  if it tan  only  be removed by breaking  or
cutting,  or ifit is clamped  at both ends.

Ordinary  lacquadng  On the inskie  of metel  enclosures,  vemished cambric,  flexible rasin-bonded Paper or the
like  am not  wnsidered to ba insulating  baniem.

20.11 Any assembly gap with a width greater than 0,3 mm in supplementary  insulation shall not be
wincidental with any such gap in basic  insulation. neither shall any such gap in reinforced insulation give
straight  access to live Parts.

Compliance is checkad  by inspection and measumment

20.12 Class I tools shall be so constructed that,  should any wire, screw,  nut, washer,  spring or simüar part
bewme loose or fall out of postion.  it cannot  bscome so diiposed that accessible metal  is made live.

Class II tools shall bs so wnstructed that,  shoukl  any such patt beame  loose or fall out of position. it cannot
become  so disposed that creepage  distances or clearances over supplementary  insulation or reinforced

1
insulation are reduced to less than 50% ofthe values  spe&ied  in 27.1.

Class II tools,  other than those of the all-insulated type,  shall be pmvided with insulating  barriers between
accessible  metal and mc4or  parts  and other live  parts.
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Compliancs  is checked by inspe&on, by measuramant  and by manual  test

For class  I hwls,  this  raquirement  tan  ba met by the provision  of baniem,  or by fixing fhe Parts  adequately
and by providing sufiicientiy  latye cmapage distances and deamnces.

It is not to be expected that two independent Parts will  bawme loose  or feU  out of position at the Same  time.

For  electdca/  wnnections, spdng  washers  am not  wnsidemd to be adequefe  for  praventing the loosening  of
the Parts.

Was  ara wnsidered  a.3 Ukely  to bawma fma fmm  tanninals  or soldemd  wnnections,  uniess  they ara held
in placa near to the terminal or tenninatkm,  independent  of the terminal  wnnaction  or solder.

Short  rigid wkes  are not  ragenzled  as liable  to wma away from 8 terminal. ifthey remain  in position when the
terminal screw  is loosenad.

20.13 Supplemantaty  insulation  and reinforced insulation shall  be 80  designed or protected that they are not
likely  tc be impairad  by deposition of dirt,  or by dust resulting  from waar of Parts  within the tool.  to such an
extant  that creepage  distances and clearances are reduced below the values specfied  in 27.1.

Parts of natura1  or synthetic  rubbar  usad  as  supplemantary tnsulation  in cless II tools  shall  be resistant  &J
ageing and be so arranged and dimensioned that creapage  distances and dearances are not raduced belowc r e a 1 6 a n t

CompUance  is checked by inspection,  by measuremant and, for  rubber,  by the foliowing  fesf.

Parts of Nbber  are aged in an atmosphera of Oxygen under  pressure.  7he  samplas  ate suspendad h-aely  in
an Oxygen  bomb, the etWtive  capacify of fhe  bomb being  et least ten times  the  vdume of fhe  samples.  The
bomb is fiUad  with  wmmerciil Oxygen  not less  than 97% pure,  to a Pressung  of 2,l MPa f 0.07 MPa.

7he  samples  am kept in the bomb af a temperaturn of 70 ‘C f 1 ‘C, for 4 days (96 h).  Immediately
aRanvafr/s,  they are taken out of the bomb and  lef?  at room tempemfure.  awiding direcf  daylight,  for et least
16h.

After this ie&,  the  semples  are exemined and shaU  Show  no Cracks  visible to fhe  naked eye.

in case  of doubt  with  regard to matedals  other than Nbbec  special  tests  mey ba made.

I
WARNING:  The use of the Oxygen  bomb presents some danger  unless  handled with care.  All precautions
shwld  be taken to avoid the risk of explosion due to suddan Oxidation.

20.14 Tools shali  be so wnstructed that insulation  of intemal  wirtng,  windings. wmmutatofs.  Slip rings and
the like.  and insulation in general, are not axposed to Oil,  grease or similar substances, unless  the
wnstruction necessitates  that insulation  be exposed  to Oil  or  grease, as in gears  and the like, in whiih case
the oil  or grease shall  have adequate insulating properties.

Compliance  is checkad  by inspection.

~ Exposura of intamel  widrig,  windings,  wmmutators, Slip rings and Me /Ure,  end of insuletion  in general,  to oU,
grease  and simUar  subsfances  is allowad,  pnnfided  these  substancas  have no deletetious  e@ct  on such
Pa-.

, The insuleffng  propetties  ofthe orl  or grease will atready  havs  baen chackad by the test  of 75.3.

20.15 lt shall  not be possible to gain access  to brushes  without the aid of a tool.

Scraw-type brush-caps  shall  ba so dasigned  that,  when  tightaning, two surfaces  are clamped together.

Srush-holders  which  retain the brushes in position by means of a iocking  devica shall  ba so designed that
the locking  does not depend upon the brush-spring tension, if loosening  of the lod<ing  devim  might make
accessible metal  parts  live.

Screw-type brush-caps  which  are accessible  from the outside of the tool shall  be of insulating material or ba
wvered with insulating material of adequata mechanical and elactrica~strength;  they shall  not project
beyond the surmunding  surface  of the tool.
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l Compliance is  checked by inspection and by manual test,  the pmperties of the insulating matenai  being
verified

- by the tests of 19.1 and 19.3 for screw-type  brush-caps which are accessible  from  the ouMde  of
the tool;

- by the tests spacified for  SUpphentaIy  inSUlatiOn  fOr  class I tools  and class Ill toots;

by the tests spechled  for reinforced insulation for dass  II tools.

20.16 Radio and televtsion  interference  suppressors  shall be so tltted  Urat  they are adequately pmtected  by
the tool  against mechanical  darnage.

Compliance is checked by inspection and by the fest  of 19.1.

The suppmssors  may be either wifhin  the enclosme  of the  tooi  or in a stmng  casing 9m1iy  fixed to the md.

Care should  ba faken,  when dasigning  the  mol.  to allow  adaquate spaca for nting  these suppnsssom.

20.17 Tools  shall be fitted  wlth a mains switch.

1 20.18 Switches shall be so located  Urat  arztdental  Operation  is unlikely  to occur.

Compliance is checked by inspection.

20.19 Tools  shall be ftttad  wkh  a switch or control  devica which tan be easily actuatad,  entailing no danger,
from the operator’s  place  to stop Ure machine.

Compiiance is checked by inspection.

20.20 After voltage
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21.3 Wreways  shall be smooth and free  from  sharp edges. burrs,  flashes  and the like which might cause
dangerous abrasion of tbe  wirtng inSU!atiOöon.

Holes in metal, through which insulated  wires  pass. shall be provided with bushings or shall have smooth
weil-roundsd  edges.

Adequate  means shall be pmvided to prevent Witing  fiom coming into wntact with moving Parts.

21.4 In the case  of class  II  tools  adequate means shall be pmvided to prevent direct  wntact owurring
between the insulation df  wtrtng  with basic  insulation only and awessible metal parts.

Insulating  sleeves may be used  to prevent such wntact, pmvided that the sleeves withstand the tests
speMied  for supplementary  insulation and that the wnductors or sleev& are not likely to be mislaid or lost
dudng  routine servicing  and repair.

21.5 Conductors ktentttied  by the colour  wmbinetion green/yellow  shall not be wnneoted to terminals other
than earthing terminals.

Compliance  with  requirements  as  given in 21.2 to 21.5 is  checked  by inspection.

21.6 Wiring  between different partJ  of a tool which tan move in normal  use or during  user sewicing  relative
to each  other and its electrical  wnnections, including those provkting earthing wntinuity Shell  not be
exposed to undue  stress.

If Rextble  metallii  tubes are used for the pmtection  of wndtictors  between these parts, such tubes shaii not
cause darnage to the insulation ofthe  wnductors wntained therein.

Open-coil  sptings shall not be used to protect  conductors.

If a wiled  spring. the turns ofwhich tauch  one another. is used for thii purpose, an adequate insulating  ttning
shall be provided in addltion to the lnsulation ofthe  wnductors.

Compliance is checked  by inspection  and by the followi~g  fest:

If 6exing  amrrs  in normal use  the appliance  is  pleced  in the normal  posit/on  of use  and is operaM et rated
vo/tege  or et the upper  #mit  of fhe reted voltage  renge, in ecwtiance  with  wndkions  of edequete  heat
discberge  en&&  undar normal load.

The moveble pert is moved beckwerds and  fWwerds,  so thet  the wnductor is ßexed fhrough  fhe /ergest
angle permitted  by the design.

The  number  of ßexings for wnductors  ßexed in normal use  is  IO 000 and the rate of ßexing  30 permin.

After the fest, fhe tod  Shell  show no darnage within  fhe meening of fhis  Standard  and no darnage impekfng
its further  use.  In partiwler,  the wiring  and its wnnections Shell  withstand an elecbic  sbength test as
speck?ed  in 15.3, the fest vaJtege  being, however,  reduced  to f OCQ V and epplied beiween  live Parts  and
other  metel  Parts  only.

A ffexing  is one movement  eifher  beckwerds or fonverds.

The sheeth of e fiexib!e  ceble  or wrd wmpiying  with HD 21 or HD 22 is regerded es en edequete insulating
lining.

21.7 Where  wiring is moved  under  normal  operating  wndiions, pmoautions  Shell  be taken to ensure that a
minimum  distance of25 mm is kept pemrartentiy  belween  moving parts and the wiring.

Where  this is not possible means shall be provlded to prevent wntact between the wiring and the moving
Parts.

CompIience  is checked  by inspection.

21.6 Aluminium wires shall not be used for intemal wktng.
NOTE Wndiigr ti  a motor  am nol  cmsidered  to  be  intemal  widrig.



Page 39
EN 61029-1:2000

l 22 Components

22.1 Components shall Wmply  with the safety  requirements specified in the relevant CENELEC  Standards
as far  as  they reasonably epply.

If wmponents are marked with their Opemting  characteristios, the concltions  under  which they  at-e  u.sed  in
the tool shall be in accordance  with these marldngs  (sec  note 3 of Table 2).

Capacitors connected in series  with a motor winding shall be marked with their rated  voltage,  in Volt,  and
their rated capacitance. in microfarads.

I
The testing  of wmponents which have to wmply  with  other Standards is, in general,  cambd  out sepamtely,
acwrding  to the relevant Standard  es folk%%

lf  is checked that the marking of wmponents marked with  individual mtings suits  fhe wnditions which may
owur  in the tool.  The wmponent is then tested in acwtdance  with  Us  marking, the number of semples  being
that mquimd  by the relevant  Standard.  Components not  marked wifh individual mtings are tested under  the
wndifions  ocwning in fhe foo/,  the number of samples  being in geneml,  fhat  mquired  by fhe relevant
Standard.

1 For capacitom  connected in Sedes  WWI a motor wihding,  it is veri@d  that,  when fhe too/  is operated at a
voltage  equal  to 1.1 times mfed  voltage  and under  minimum  k-ad,  the wltage  acmss  the capacitor is not
gmater  than 1, 1 times  the mted voltage  of the capacitor.

Components inwrpomted in the fool  am subjected to all  the tes&  of this startdardas part  of the  tool.

NOTE Comptianw  dh  the  CENELEC  standard  for  the  relevant 

together  with ihe  tw/, at mted vokage or  at the upper  limit  of fhe  mted voltage
mnge of the too/.

me motor(s)  is(am)  then stalled  and the  switch  opemted 50 firnes,  each  “ON” pedod  lasting no langer  than
0,5  s and each  *OFF”pedod  lasting  at least  IO s.

I Whem, in nomai use,  an electmnic  wnttoi device  switches off fhe curtent  befom opening the main wntacts,
the  number of opemtions is mduced to rive,  with  Me  elecbvnic  Conti/ device  shortcireuited.

During  this test  no sustained arciig,  or  undue  buming, pitting  or welding of wnfacts shall occur and them
shall  be no e/ectrical  or mechanical failure.

Switches marked with individual mtings am tested in acwtianca  with  EN 610551.

For Sedes  and universal motors, switches  not marked with  individual ratings are also tested under  the
wnditkms occumhg  in fhe too/  with tha cumnt  I,., wrresponding to tha mted input  of the foo/.

Moreover the current  to be used in the  bmaking capacity  test  shall be six  times /,,, when ckxirtg  and thme
firnes  1, when opening.

The current  used in the normal  Operation test sheU  be fm firnes  /U when dosing  and lU  when opening.

The power factor  is unifyp.f.  in all  cases.  The numberof samples 13  that given  in EN 610584.

For other  motots,  switches not marked w-ith  individual mtings am tested under  the wnditions occumhg  in Me
tcd as folows:

The currents  and their wrresponding power factors  dudng  sw#ching-on  opemtions  in acwnfance with
wnditions of adequate  heat discharge  and/or under  normal load  of the tool  am  measumd.

1 l The switch  may then be tested sepamtely,  acwn%ng  to EN 610554.
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The switching-on wrrant  and the conasponding  power factor  so measured baing used  for the breaking
capacity  test speci6ed  in ctausa 15 of that pubkcation  and the cun-ent  and power factor measured under
conditions  of adaquate  heat discharne  arWor  normal load  being used  for the normal  Operation test specfied
in ciause  16  of thatpubkcation.

22.3 Mains switches shall not be titted  in the flexible cables  or cords.

Complianca  is checkad  by inspac6on.

22.4 Overfoad protection  devices shall be of the non-self-resetting type.

Compiiance is checkad  by inspaction.
I

22.5 Plugs  and appliince inletsfor safety extm-Mw  voltage  ckcuits  or for frequencies other than 50 Hz
or 60 Hz and plugs and connectfons on flexible oables  and cords usad  for  an intermediate connection
between different Parts  of a tool shall not be interchangeable with plugs and socket-outlets  compiying with
IEC 60083. nor with connectors and appliance inlats  complying with EN 60320-1,  whera direct  supply of
these Parts  could  cause danger  to parsons  or surroundings. or damage  to the tool.

for  radio and television intarference  suppression inserted in the earthing circuit shall not
attain excessive  temperatures in normal use and shall withstand shott-circuit  currents which may occur in the
event of an insulation fault

Compliance is checked  by the 
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23.2 Nondetachable flexible cables and Cords  shall not ba lighter than: ordinary rubber-sheathed flexible
cords (Code  designation H05RR-F)  or ordinary  poiyvinyl  chloride  sheathed flexible cords (code  designation
H05W-F). //o? m Ge---  .s-z. 7.z&b=4 ce-ez&-

Nondetachable flexible cables or cords of class I tools shall be provided with a core  marked grean/yellow,
which is wnnected to the earthing terminal ofthe tool and to the earthing wntact of the plug (Kfitted).

Complianca is  checked  by inapaction  and by measumment.

23.3 If a twl is pmvided with a plug.  the plug shall  wnform with the raquirements laid down in IEC 60063,
EN 60309-1 or EN 60309-2.

23.4 The nominal cmss-sectional  area of Flexible  cables or wrds shall be not less than that shown  in
Table 6.

Table 8- Minimum cross-secfio~al  Brea  of supply cord

I
Natedcumntoftwl Nominal cms8-noclionaI

arm

A nd

Up to  and  induding 6 I 0.75

wer  6 up ta and induding 1 0

wer  10 up ta and includiig 1 6

OW,  16 up to and includhg 25

m’er  25 “p Ia and hcludlng 3 2

wer  32 up ta and indudiig 40
wer40 up to and

metal.  be
insulated from  awessible metal Parts  by insulation complying with Ute  requirements for supplementary

1
insulation.

For class I
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Cord anchoragas for type X COI&  shall be so designed thet  replacement of the flexible cable or cord is easily
possible.

NOTE Cord  anchong~  My be  S Patt  OfthO  MiM rmtch.

Screws,  if any, which have to be operated when replacing the power supply cord.  shall not serve  to fix any
other component unless, when omi@d  or incomctly mounted. they render  the tool inoperative or manifestly
incomplete or unless  the Parts  which are intended to be fastened by them are not detachable during  the
replacement of the Cord.

Glends shall not be used  as cord  anchorages for power  supply cords.

Complianca is  chacked by  inspact/on  and by the fo//ow/hg  tasts:

The fm/  is  Mtad  with a Rax/b/e  cable or coni and Um conductom  are intmducad  into ,tha  tenninals,  the
terminal  
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24 Terminale for extemal conductore

24.1 Tools  shali  be provided with terminals in whiih connection is made by means of screws.  nuts  or
equally  effective  devices.

Screws and nuts  which clamp  extemal wnductors shall have a rnebic  ISO thread. They shall not serve  to fix
any other component,  except that they may also damp  intemal conchxtors  if these  arc  ao arrangad that  they
are unlikely to be diiplaced when fitäng  the supply conductors.

For tools  with type  X and type M attachrnents  and having a mted  input  not exceeding 100 W,  soldered
connections may be used  for the connection of extemal conductors, provided that the conductor is so
positioned  or frxed  Urat  retiince  is not  ptaced  upon  the  soldering  alone to maintain the conductor in position.
unless  barriers ans provided such Urat creepage  distances and clearances between live Parts  and other
rnetal Parts  cannot  be reduced to less than 50% of the Values  spec@ed  in 27.1, should the wnductor break
away at the soldered joint.

For the purpose of the requirernents for power suppty  Cords

- it is not to be expected that two independent tlxings  will become  loose at the Same  time;

- conductors connected by soldering  are not wnsidered to be adequatefy  fixed. unless  they are held
in place  near to the termination,  independently of the solder,  but  “hwking in” before soldering is. in
general, wnsidered to be a suitable  means for maimaining  Ure conductors of a power supply wrd
in poskion,  provided the hole through which the wnductor is passed is not unduly  large.

The terminals of a wmponent (e.g. a swltch)  bukt  into the tool  - on the assumption that  they comply with the
requirements of thll  clause  - may be used as terminals intended for extemal wnducton.

Switches having wnnecting Ieads (pig teils) ans allowed if the connection point is within the handle or
housing and the wrd anchorage of the rnains suppiy  cable  meets  the requirements of23.5.

24.2 Terminals for type  X attachment shall allow  the connection of conductors having nominal
cross-sectional  areas as shown in Table 10.

r
Table  10 - Conductor croswectional  areae

A mn?

Up to  and including  8 0.7510 1

wer 0 up to  and includiig  IO

OW  10 up  to and  induding  16

over16uptoandinduding25

overZ5uptoandimluding32

mr2.2upt~andtnchld~40

wer40 “P to  and includklg  52

0.75to  1.5

1 to 2.5

1.5 to  4

2.5  to  5

4 tolD

6to16

Compliance  with the requiremenfs  of 24.1 and 24.2 is checked  by inspection,  by measurement and by fmng
cabies  or cords  of the smallest  and Istgest  cmss-sectional  areas speoifM

24.3 Terminals and terminations  for type  M attachment shall be sultable  for their purpose.

Compliance is checked  by inspection  and by appiying  a pull  to the connection of 5 IV.

24.4 Terminals shall be so tixed  that,  when the clarnping means is tightened  or lwsened, the terminal does
not work loose, intemal wirlng is not subjected to stress,  and creepage  diinces and clearances are not
reduced below the values  spec&d  in 27.1. /
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l Compliance is  checked by inspection and by measurement a6er  fastening  and loosening  ten times a
conductor of the largest  cms.wectional  area speclfted  in 24.2, the torque  appked  being equaf  to hvo-thirds  of
the toque  speclfied  in 26.1.

Terminals may be prevented tiom  working kwse by fixing  ~4th two screws,  by fbdng  with one screw  in a
recess such that there  ls  no appreciable  play or by othar suitable  means.

The raqufrement  for rixatfon  of terminals does not pmckrde  the provision  of supply teminals  on switches  or
simllar  devices in a mcess  n: aftar  connectfon  of 6m  supply cable and aker  reposltioning of the switch  or
similar  device  in its recess, lt tan be vedtied  by inspection that these components and the supply cable arc,
aker  re-assembly of the tool,  in the wrmct  position.

Coverlng wkh sealing  compound without  other means of locking  is not consfdemd  to be sufficient
Self-hardening  resins  may,  howevec  be used to leck  temtinals  which  are not subject  to torsion  in  nonnel
use.

24.5 Terminals shall  be so designed that they clamp the conductor betwaan  metal surfaces with sufiicient

contact pressure and without darnage to the conductor.

j 24.6 Terminals of tools having a rated current  not exceeding 16 A shall  not require special  preparatton of
the conductor in Order  to effect  correct connection, and they shall  be so designed or placed  that the
conductor cannot  Slip out when the clamping  screws or nuts are tightened.

Compliance with the requimments  of 24.5 and 24.6 is checked by inspection of the terminals and of the
conductors, afier  the test of 24.4.

The term “speciai  prepamtfon  of the conductor” covers  soldering  of the sbands,  use  of cable /ugs.  formation
of eyelets,  etc, but not the reshaping of the conductor befom  ks intmductfon  into the terminal or the twfsting
of a sb-anded  conductor to consalidafe  Me  end.

Conductom  are wnsidemd fo  be damaged if they show deep or sharp indenfsfions.

24.7 Pillar-type  terminals shall  have dimensions as shown in Table 11,  except that the length of the thread
in the pillar  may be reduced,  if the mechanical strength is adequate and at least two full  threads are in
engagement when a conductor of the smallest Cross-sectional  area specified in 24.2 is tightly clamped.

Table 11 - Dimensions of pillar-type  terminals

1
Rated cumnt  oftod Yinlmum Minimum Minimum Maxlmum

nominal thmad diamater  of Iength  of diffenna,  m
dhmeter hob  for  conductor thmad  i n diamater  of  hole

plllU and nominal thmad
di-

t

A nm nm mm I nm

up  M and induding  6 2.5 2.5 1 .8 0.5

wer 0 “p to and Induding 1 0 3.0 3 .0 2.0 0.6
OW,  10 ug to and induding Iß 3.5 3.5 2.5 0.6
wer 16 “g to and indudlng 25 4.0 4.0 3.0 0 .6

war  25 “P to and induding 3 2 480 4.5 3,o 1.0

owr 32 up to and induding 40 5.0 5.5 4.0 1.3

wer 40 up lo and indudi~ 5 3 6.0 7.0 4 .0 1.5

The length of the threaded patt  of the terminal 
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If the thread in the pillar  is recessed. the length of headed screws must ba increased accordingly.

The part against which the conductor is clamped need not be in one piece  with the part  carrying the clamping
SCEW.

NOTE lbe  lw!glh  of  tbo  tbmad  in tbe  pillar  is Meßsund  ta  the  Point  whem thß  Ihread  is  Rfsl  bmken  by tbe  hoi+  for  the  mndwtor.

24.8 Screw-lype terminals  shall have dimensions not less than those shown in Table 12, except  that  the
length of the thread in the screw hole or nut and the length of thread on the scraw may be reduced,  if the
mechanical strength is adequate and at least Wo full  thraads am in engagement when a conductor of the
largest Cross-sectional  aka specifed  in 24.2 is lightly clamped.

If the required length of thread in a terminal screw hole is obtained by plunging.  the edge of the extrusion
shall be reasonably smooth and the length of thread shall exceed the specified minimum  value by at least
0.5 mm. The tength of the axtrusion shall be not more than SO% of the original thickness of the metal.  unless
the mechanical strength is adequate with a greater length.

If an intermediate part,  such as a pressure plate.  is used between the head  of the screw and the conductor.
the length of thread on the screw shall be increased accordingly, but the diimeter of the head  of the screw
may be reduced by

1 mm for mted currents not exceeding 16 &

- 2 mm for rated currents exceeding 16 k

Such an intermbdiate  part shall be locked  against rotation.

If an intermediate  part has more than one screw, screws with the following nominal thread diameter  may be
used:

- 3,5 mm for rated currents not exceeding 25 A;

- 4,0 mm for rated currents exceeding  25 A.

l
If the thmad in the scmw hole or nut is recessed. the length of headed scmws  must be  incmased
accordingly.

Table 12- Dimensions of screw-type  terminals

5 “p to  and induding 1 0

wer 1 0 up to  and indudk!.g 1 6

ovw 1 5 up to  and including 2 5

wer 25 up to and inrAtding 32

ow 32 up to  and incktding 4 0

nm

2.5

3.0

3-5

4.0

5.0

5.0

5.0

l-

I
bngth a
tbmad  on

3cm

mm

4.0

4.0

4 .0

5.5

7.5

9.0

10.5

24.9 Stud-type terminals  shall be provided with washers  and shall have dimensions as shown in Table 13.
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Table  13 - Dimensions of stud-typc terminals

Difhronceba~~~n
Ihmad  diamater  and

Ratedcumntattool Nominal  thmad 1nnar  diametw outer  diameter
diameter ofwshen ofwashm

(minimum) (maximum) (minimum)

A mm mm mm

up  m and induding  B 2.5 0,4 3.5

wer  6 up  to  and hdudlng 1 0 3.0 op4 4.0

wer 10 up to and indudii 16 3.5 0.4 4.5

over  16 up to  and indtiing 2 5 4.0 0 .5 5.0

I met 25 up to and indudinp  32 4.0 Os5 5.5

Compliance with tha requirements  of 24.7 to 24.9 is  chacked by inspection, by measumment  and, if
necessafy,  by tha tests  of24.10.  A negative deviation  of 0.15  mm is  allowed  for tha nominal thread  diameter

1
and for the nominal diffarence between diameters  of haad and shank of tha screw.

lf ona or more of tha dimensions requimd  in 24.7 to 24.9 are /arger  than spacified,  tha othar dimansions  naed
not  be con-espondingly  increased, but  dapattures from  tha specified  valuas  must  not impair tha function  of
Uta terminel.

24.10 lf  tha langfh  of thread in tha pillar,  screw hole  or nut,  or tha langth  of fhread  on tha screw,  is smaller
than  that  shown in fha relevant tabla, or if tha langfh  of tha exbvsion  is more than  80% of fhe otiginal
fhickness  of tha  mata/,  Ma mechanical strength of tha terminal  is chacked by tha folowiig  tasts:

Screws and nufs  are subjecfed  to tha  tast of 26.1 but  wifh  fha toqua increased to 1.2 times the toqua
spatiad.

After this  fest,  tha terminal Shell  Show  no darnage impahing  its furthar usa.

A conductor is than fastened,  8s  specified in 24.4, once more and, whila  clamped,  is subjected for 1 min to
an axialpull,  applied without  jarks,  of fha  valua  shown in Tabla  14.

labte  14 -Axial pull  values for conductors

1 I Reted  cumt  of tool PU// I
A

Upb3andlncluding6
N

40

wer  6uptomdindudh910 5 0

0ver10Lpmandinduding1s 5 0

mwl6uptomdindlKting25 60

0~25upt0~dindtidin#32 so

owr32upmandmchfdmg4o so

mw4ouptoandind~~ 100

24.11 Whare terminals are provided for lype  X and typa  M attaohments,  aach  terminal shall  ba locatad  in
proximily  to its corresponding  terminal, or terminals.  of diirent polarily  and to tha aarthing terminal, if any.

1
Compliance is chacked by inspection.
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24.12 Terminal devioes  shall not be awessible  without  the aid of a tool.

Complence  is checked by inspection and by menual  test.

24.13 Terminations shall be so designed  that the conductor is retained in position independently  of *e
termination, before  soldering or welding, so that it cannot  slip out should the soldering or welding break.

Complience is checked by inspe@on.

24.14 Terminals and terminatlons for type  X and. when appliible, type  M altachment  shall ba so located  or
shielded that should a wire of a stranded conductor escape  when Ute  conductors are W!d, there  is no risk of
accidental connection batwean  live  Parts  and accessible melal  parts and, for class II tools. between  liie  parts
and metal parts separated  from accessible  metal parts  by suppiementary  insulation only.

Compliance is checked by inspection, by manuel test  and by the röUo!Mig  tes,?

A 8 mm length  of inwlation is renwved fmm the end of a flexible conductor heving e nominal Cross-sectional
area as specified  in 23.4. One wire of the sbanded  wnductor  is /et?  free  and fhe  other wires  are fully  inserted
into and clamped in the terminals.

The free wke is bent,  withouf  tearing the insulation back, in every possible direction,  but  without  making
sharp  bends nnmd  beniers.

The fme wire of a wnductor wnnected to a live tem?ine/  shall not tauch any metal patt which  is accessiLVe
or is wnnected to an ewessible metal patt or,  for class II tools, eny metal pert which  is sepamted hom
acceisible  metal  partS  by supplementary  insulation  only.  The riee wire of e conductor wnnected Io an
eadhing  terminal  Shell  not  tauch  any live part.

Wen,  the mefhod  of connection requires special  preparation of the  wnducto~  e.g. soldering,  or whem a
termination is filted  to a type M attachment, e.g. ctimping,  this preparation  is done with  one Strand  left free.

2 5 Provision for earthing

25.1 Auxssible  metal parts of dass I tools, which  may become  live in the event  of an insulation fault, shall
be permanently and reliably  connected  to an earthing  termination within the tool or to the earthing contact  of
the appliance inlet

Earthing terminals and earthing contacts shall not be electrically  connected  to the neutral terminal, if any.

Class II and class Ill tools shall have no Provision for earthing.

Compliance is checked by inspection.

If eccessible  mefat  Parts are screened  fmm live Parts  by metal park which  are wnnected  to the  earthing
temMna1  or to the  earthing contact.  they ata not,  for the putpose  of this requirement,  regatded  es likely  to
bewme live in fhe  event  of an insulation fault.

Accessiiie  metal Parts  whM  are sepamted  fmm  live  parts by double  insulation or by reinfomed  insulation
are not  wnsidered likely  to become  live in the event of an insulation fault.

Metal  Parts  behind a dewretive wver which  doas  not  withstand  the tesf  of cieuse  10 em wnskleted  to be
eccessible metal parts.

25.2 Earlhing  wnnections shall not be made using screwless  terminals.

The ciamping  means of earthing terminals shall be  adequateiy  locked  against accidental  loosening and tit
shall not be possible to loosen them without  the aid of a tool.

Complience 1s  checked by inspectlon, by manuel fest  and by the test  of clause  24.
NOT!? In pmal.  lhe  dasinns  cmmoniy  User  for  cumnt~nyinp  terminals.  ottmr  thm  sms termtnsls  of the pilkv lype,  pmvide
sumcientrulluncytocnqrlywimtheIpl<arRguinmrnt:farothsrdarignr.~~.auch~thcwraofpn’~
resiliint  pmt which  is not  likeiy  to k mmwed  iWwtmtly.  mSy ke necasary. (



Page 49
EN 61029-1:2000

l 25.3 All parts of the earthing terminal shall be such that  there is no risk of conusion resulting  from contact
between these parts and the wpper of the  earlhing  conductor. or any other metal that is in contact with these
Parts.

The body of the earthing terminal shall be  of brass or other metal  no less  resistant to corrosion,  unless  it is a
part of the metal frame or endosure.  when the screw or nut shall be of brass. plated steel compiying with
clause  29. or other metal no less  resistant to wrrosion.

If  the body of the earthing terminal iS a part of a frame  or enclosure  of aluminium alloy,  precautions shall be
taken to avold the risk of wrrosion resulting 
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Scmws in engagement with a threed  of insulatng  matadal  ara wmplately mmovad  and reinsettad  each  time.

Whan  tasting terminal  scraws and nuts,  a ßexible  wnductor of fhe  ratgast  cross-sectional  aree spacified  in
24.2 is placed  in Me tamMnal.

The tast is made by means of a suitable  tast  sctewdriva~  spanner  or key applying a torque es shown  in
Table 15,  fhe  appmptfate wlumn  baiqg

- for metal screws without  heads if fhe  screw when
tightaned does not  probude  fmm  fhe  hole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . I

- forothermetalscmwsandfornuts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . //
- for scraws of insulating material

- having a hexagonal head  with  fha  dimension  acavss  flats exceading fhe
ovenM thread diameter, or

- with the cylindrical  head and a sockat  for a key, the socket having
e cmss-wmar dknension  exceadktg  the overafl  fhread  diamatar,  or

- with  a head having a siot  or ctoss  slots,  the  langth of which  axcaeds
1.5 firnes the overall  thread diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . II

- for ofher  screws of  insulafing matarial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

Table 15 - Torque  values  for screwed connections

N m
I R SI

0.2 0 . 4 0 . 4

0ver2,8~&~db1~f~ding3,0 0 . 2 5 0.5 0.5
over3,O t@ to  .mdb~~Iuding  3.2 0 . 3 0.8 0.8

0ver3.2up10mdind~~3.8 0.4 0.8 0 . 8

ovar3,8uptoamiindud~4,l 0 . 7 1 . 2 0 . 8

0ver4,1upto.9&indu(fing4,7 0 . 8 IJ 0.9
mer4,7upfoandmd~s,3 0 . 8 2,o 1.0
oVer5.3UptosndItPCl~8.0 I 25 7 . 2 5

The conductor is moved aach  time fhe  screw or nut is loosened.

Duting  the  fest, no darnage impairing the  further  use of fhe  screwad wnnactions  shall  owur.

Screws or nuts which  are likaly  to be tightenad by the  User  includa  terminal scraws or nuts,  scraws for fixng
wvers, Kthey hava to be /oosenad  to open or  to 6%no!fe  tha  wva~  screws for tacing  handle8,  knobs, etc.

The shape of the blade of the tast scrawdriver  must suit the  head  of the scmw to be tasted. The screws and
nuts must not be tightenad in jerks.

26.2 Screws in engagement with a thread of insulating material shall  have a length of engagement  of at
least 3 mm plus orte-thircl  of the nominal screw dieter  or 8 nun, whichevar is the shorter.

Correct intmduction of the scraw into the screw hole or nut shall  be ensurad.

This requirement does not apply to brush taps.

Complianca is checked by inspection,  by measurement and by manual  test.

The requirement with mgard to wrracf  introdwtion is met ifinb-oduction  of fhe  screw ifa slenting manner is
ptevented,  for  example, by guiding the  screw by the part to be fixed,  by a recess in the female thread or by
fhe  use of a scraw wifh the  feading  thraad removed.
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l 26.3 l%ctrical  connectlons straft  be  so designed that Wlltact  pressure  is not transmitted  through  tnsutahng
material which is lieble to ehrink of tc dlstort,  ~unless  there is suf6cient  resiliency in the metallic  Parts  to
compensate for any possible shrlnkage or distortion ofthe insulating matertal.

26.4 Spate-threaded (sheet metal) SCNWS  shall not ba used for the wnnection of current-canying
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If necessaty,  a forte is eppked  to any point on bare conductotq  on uninsulated capillary  tubes  of thermostats
and similar  devkes  and to the outside  of metal  encbsums,  in an endeavour to reduce  the creepage
distances and cleerences  while  taking the measuß3nents.
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1 The forte is epphied by means of a test  Enger  having a fip as shown in Figure 1 and has a value  of

- 2 N for bare conductors and for UninSUlated  capillaty tubes of thermostats and similar  devices;

- 30 N for enclosures.

Table  16 - Crsepage distances and clearances

oth4rtaob
cbm  Ill wortdng  volhga Wolfdng  Wltage OW, working  Wltage  OW,

obtaxes mob upto130v 13oupto25ov 26ouptouov
mm cmpage  cbannce  crnop&le  Cbannca crnpaga  ctumnce  cluepage  Cbanna

dbfanca dh@nm dimnm dishnm
btween lii pslta of
Hererd pobdty  2’

tIptutead  agairmt
depositbn  of  diui 1 .0 1.0 1.0 1 .0 2.0 2.0 2.0 2.0
a not  prcwbd  agahlrt
dqmltion  ofdirt 2.0 185 2.0 1.5 3.0 2.5 4.0 3.0
if Iacqwed  0,
mmmlbd  Mndings 1.0 1 .0 1.5 1.5 2.0 2.0 2.0 3 .0

klwmn he  parb  and
ther  nmtal  parb  wer
asb insubtbn;

if pmtated  agabst
deposltion  of dirt  ”

- ifofcemmb
matertal.  pure  mica
wlhefike 1 .0 1 .0 1.0 1.0 2.5 4 2.5” - -

- ifofothermatwbl 1.5 1 .0 1.5 1.0 3.0 2.5” - -
I not  pmtected  l gainst
dspc%ttion  of  did 2.0 1 .5 2.0 l-5 4.0 3.0
ifttwrivepuban
Iscpuend  01
enanwlbd  windingr 1.0 1 .0 1 .5 1,5 2.0 2.0
at lhe  md of 1Ububr
sheathed-
ebrmnts p

heating
- - 1.0 1.0 1.0 1.0 - -

etwanllwpwbimd
ther  metal  palt8  wer
linrorad  baubtlon:

iffh0  ri PP- B=
lacquered 0,
enamalbd  windingr 6.0 6.0 6 .0 6 .0

for  other  lbe  plts 8.0 6.0 630 6.0 -
atween mebd  pfb
BP=md by  SUPP
mntaty  inwbtbn 4.0 4.0 4 .0 4 .0

etwen  liw pafb  in
me-  in the mounting
lt8 oftha  applbncr,  and
~arurfamtowhkhitb
Ked zo 2.0 6.0 6.0 6.0 6.0
~~~r~In~rmumrdonot~D~wZingerCutt*~wMchvlluamunär~
Th.~rp6hddond~b~~~-m.-a-mntrm*~~~~drmcroglp

~rndm~iL*orbm~p+p~mcurnmcuyinp~mtulh~whremdumsvui~wimmmonmn<mm
ccdams.

, moelmmLm~am8~~a~dud-pwl~
appänc4dogMl~durtwmhW,-W~h,.,t~

banlidemdto~pmta&dagMrtdepxiticaofdirB,providedtk

) I~~Mrip~ndloa*dbimoulding*al~~nb~~m*~kmI~ä~d~ro~npnduc4dbydirtw(ionor
mwememamPMathk  WuemKybemdmd  tozo.

, lhmMhwapFefomftocbssIapF4ama
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The mqukement  conceming distancas through insulation batween metal psrts  does not imply fhat  the
preszribed  distance must  be through solid  insulation onlv;  it  may consist  of a thickness of solid insulation
plus one or more air layars.

The requirement conceming the distanca through  insulation behveen metal Parts  does not  apply if  the
insulation is  applied in thin shaat  f@m  and conslsi%  of at least fhme leyq  pmvided that,  when iwo  layers
am placed in wntact, they withstand the aleobfc  sb-angth  test  prescdbed  for reinfomed  insulation.  fhe test
vottage being appliad betwaen  tha outer  surfaces ofthe Wo layem.

For live parts of different  polarity  separatad by basic insulation only,  cmepage distances and ciearances
smaller  than those spa&iad in the table  are allowad,  pmvided Um appliance  doas not  show any defect  within
the meaning of fhis  Standerd,  if thesa cmepage distances and deamnces  are short-circuited  and fhe
creepage  distancas are over insulating matetfal  withstanding fhe test  of28.3.

The way in which  creepage  distances and dearances am meaSumd  is in&ated  in Annex D.

If a banier  is interposad and if it is in two pafts  which  arc not cementad together,  fhe  distance 1s  also
measured thmugh  thejoint

If a bamSr  is intetposed,  dearances ara measumd  over the bambr  or,  if the banier  is in two perts with
mating surfaoes  which  am not cementad togethec  through thejoint

when  assessing  creepage  distances and deamnces.  the effect  of insulating  linings of metai  endosums  or
covers  is taken into  consideretion.

Intemal  wnductors am considemd to be bam conductors  unless  fheir insulation withsfands  an elecbic
strengfh test  made be0nrean the  wnductor  and the mefal  fol  wmpped mund fhe insulation, a test  voltage  of
2 000 V being appliad riu  15  min.

Wrings  am considered to hava basic  insulation if they am wmpped  with tape and then impregnated,  or if
they  are covemd  with  a /ayer  of self-herdening  msin,  and R affer  the  fest  of 14.2, an elecbic  strength  fest  8s
specifii  in 15.3 is  withsfood,  the test  valtege  being applied batween the conductors of the winding snd
metal foii  in contact  wi?h  the sudace  of the insulation.

27.2 lhe distance through insulation, for working voltages  up to and including 250 V.  between metal parts,
shall  not be less  than 1.0 mm if they are separated by supplementafy  insulation, and not be less than 2,0
mm if they are separated by rainforced  insulation.

This requirement does not apply if the insulation is applied in this sheet ferm,  other than mica  or similar scaiy
material, and consists

- for supplementary  insulation, of at least two layers, provided that at least one of the layers
withstands  the electric strength test prascdbed  for supplementary  insulation;

- for reinforcad insulation, of at least thrae layers, provided that,  when Wo  of the layen  are placed in
contact, they withstand the electric strength test prascribed for rainforced insulation

the test,voltage  being applied between  the outer  surfaces of the layer or of the two layers as applicable.

This requirement does not imply that the prescribed distanca shall  be through solid insulation only; it may
wnsist of a thickness of solid insulation plus one or more air layers.

For tools having parts with double  insulation whera there is no metal betwe&  basic insulation and
supplementary  insulation, the maasuremants  are made as though a metal fotl  wem present  batwean  the  Wo
insulations.

27.3 For tools having a rated current  exceeding 25 A, the distance batween  the terminals and metal
enclosures  shall  ba at least 9,5  mm.

Compliance with  the mquimments  of 27.2 and 27.3 is checked  by inspaction and by measumment
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2 8 Reaistance to heat,  fira  and tracking

28.1 Extemal park of insulating material, the deterioration of which might cause  the tool  to bacome Unsafe,
shall be  sufficiently resistant to heat

Complience  is  checked by subjecting  enclosums  and ofher  extemal park of insulating material to a
ball-pmssum  test by mens  of the apparatus shown in Figure  8.

The surface of the patt to be  tested  iS placed  in the hOdZOnM  position  and 8 stee/  ball of 5 mm diameter  is
pressed  against this sutface  by e forte of 20 N.

The test  is mede in aheeting  cabinet  at 8 tempe&ne  Of 75 ‘C f 2 ‘C or et a fempemtum  whi& is
40 ‘C f 2 “C in excess  of the temperaturn dse of the mlevant  psrt detemined  dming  the test  of clause  11,
whichever is  the higher.

After 1 h, fhe ball is mmoved  and the diameter  of fhe impmssion  measured. This diemeter  shall not  exoeed
2 mm.

The test is not  mede on Patts  of cemmic material.

28.2 Insulating parts retaining live park  in position shall be resistant to abnormal heat and to fire.

Complience is checked by the foilowiig  test:

A test  is made es described in 28.1, but  at a temperaturn of 125 ‘C i 2 ‘C or at e temperaturn which is
40 ‘C f 2 ‘C in excess of the temperaturn  dse of the mievant  patt determined during  the test  of clause  11,
whiohever  is  the higher.

In addtion,  fhe insuleting patis  are subjected fo a test  made with  en eia&ically  heated conicsl  mandrei  in en
appamtus es shown in Figum  9.

The mandrel  is inserted  into 8 conicel hole mamed in the patt to be tested  in such a way that  potions  of fhe
conical  part  of the mandml  of equal  length protrude  fmm both sides.  The Sample  is  pmssed ageinst  the
mandml  with e forte of 12 N. The means  by which the forte  is epplied is  then locked  to pmvent sny further
movement Howeve~  if the Sample starts  to soffen  or melf  during  the fest, e forte just sufWent to keep the
Sample  in contact  with  the mandml  is applied in a hodzontal  dimctfon.

The mandml  is heated to e temperaturn  of 300 ‘C in appmximaWy  3 min and is maintained within t0 ‘C of
fhis  velue  for 2 min. The tempemfum  is measured by meens  of e themuple  inskie  the mandml.

Dudng  the period of 5 min, sparks of about  6 mm in length am pmduced  et the upper  surface  of the Sample
whem the mandml  pmtmdes  by means of 8 high-frequenw  genemtor, the electmdes  of which am moved
atound  the mandmi  so es to covef the whole  8ma  of the sample  neer  the  mendml.

Neither  fhe Sample,  nor any gases  produced  dudng  the heating shell  be ignited by the sparks

The tests  am not  made on Parks  of cemmic matedal,  insulating Parts  of commutatom  or brush-caps  and the
like, or on cool  formem not  used 8s  minforced insulation.

28.3 Insulating Parts  retaining live paits  in position and supplementary  insulation  of metal-encased  class  II
tools  shall be of material resistant to tracking, if they arc exposed to excessive  deposition of moisture  or dirt
in normal use. Unlees  the creepage  distances are at least equal  to twice the values  speSied  in 27.1.

For meteriels  other than  cemmic, complience is checked by fhe fcllowiig  te&

A i7at  surface  of the patt fo be tested,  ifpossiBle  et least  15 mm x 15 mm,  is placed  in fhe horizontalpos&m.

Two electrodes  of platinum  or other  suRicient/y  non-cotmdible  material,  with the dimensions shown in
Figure  10 em placed  on fhe surface of the Sample  in the manner  shown in this fgum,  so fhet  the  munded
edges em in contact  with the Sample  over their whole length.

The fome exetted  on the surfece  by each electrode  is  about  1 N.

The electrodes  em connected to a 50 Hz supply  soume  having e voltage  or 175 V of substantielly  sine-wave
fonn.  The total  impedence of the cirwit  when the  electrodes  am short-cinMted  is  edjusted  by means of a
variable msistor,  so fhat  the  current  is equal  to 1.0 A f O,l  A wilh  e power facfor  behveen 0.9 and 1. An
overcurrent  May with  e tripping  time  of at least  95 s is induded  in the cimuit
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The surface  of the Sample  is weftad  by aIkXVing  dropa  of a sokttion of amnwnium chlodda  in distilled  water to
fall centmiiy  befween  the electrodes.  The  SdUäon  has a Wume rasistivity  of 400 Rem at 25 ‘C,

cormsponding  fo a concenbation  of abouf  0,f % The  drops  have a Wume of formula  20’: mn?  and fall  from
a height of 30 mm to 40 mm.

The time intetval  between  one dmp and the next  is 30 s f 5 s.

No flashover or breakdown belween  electmdes  shall  occur befora a total  of 50 dmps has fallen.

The test  is  made at fhree  places  on fhe Sample.

Care is taken  that  the Blectrodes  ara clean, cof’recUy  shaped  and oorrectly  positionad befom  each  test  is
smed.

In case  of doubt,  the test is repeatad,  ff necessafy  On a new Sample.

The tast  is not  tnade  On insulating  Parts  of commutstors  or bmsh-caps.

29 Resistance to rusting

Ferrous  parts. the rusting of which  might cause  the tool tc become  Unsafe,  shall  be  adaquataiy pmtected
against rusting.

Compliance is checked  by ihe  following  test:

All gmase  is removed  fmm the Parts  to be tested  by immersion in carbon  tebachlodde  or bichlomthana  for
10 min.

me Patts  am then  immersed  for 10 min in a 10% sokdion  of ammonium chMde in water at a tempeatum of
2O’Ci5’C.

Wifbout  dtying,  but  aftar  shaking  off any dtups,  fhe parts  am placed  for f0 min in a box  containing air
satumted  with nwistum  ata tempemtum  of 20 % f 5 ‘C.

After the  Patts  have been  dded  for 10 min in a heating  cabinet  at a tempem&e of 100 % f 5 “C. their
surfaces  shall  Show  no signs  of Nst

Tmces of rust  on shatp  edges and any yeliowish  film removable  by mbbing  arc ignored.

For small  helical  springs and the like,  and for Patts  exposed to abmsion, a leyer  of greese  may pmvide
suhicient  pm&ction  against msting.  Such Parts  era  onJy  subjected  io the lest  if there is doubt about  the
e#ectiveness  of the gmase firn,  and the fest  is fhen  made without  previous  mmoval  ofthe gmase.

WARNING: When  using  the iiquids  spechied  for the test,  adequata  precautiins  must  be taken to prevent the
inhalation  of lheir  vapours.

30 Rediation

Tools  shall  not  emit harmful  radiition.

Compliance  is checked  by test.

A test  specification is givan  in Patt 2.
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Figure 1 - Standard test finger

Figure 2 -Test ph
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Figure 3 -Diagram for leaksge  current measurement at operating temperatunt
for slngleqhsse  connection of class II tools

Figure 4 - Diagram for leakage current measurement  at opersting tsmperature
for single-phase  connectlon of tools other than those of class II
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Figure 5 - Diagram for leakage current measurement at operating temperature
for three-Phase  connectlon of class II toob

Figure 6 -Diagram for leakage current measurement at opersting  temperature
for three-Phase  connection of toob other than those of class II
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Figura 7 - Impact test apparatus

Figure 8 - Ball-pressure  apparatus
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Figure B - Hot mandml  apparatus
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Rubber isolating feet

Material: pine wwd 75 x 40 planed,  glued  and dowelled

Figure 12 -Test bench  for dust measurement

r
2m

1

Tool  axis

Figure 13 - Microphone for free field measurements over a refiectfng  plane
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Annex A (normative)

Normative references

This European  Standard incorporates by dated or undated reference, provisions from  other publications.
These normative references  are cked  at the appmpriate  places  in the text  and the pubiications ans listed
hemafter. For dated references, subsequent amendments tc or revisions of any of these pubiications appiy
tc this European  Standard only when inccrporated in it by amendment or revtsion.  For undated mferences
the tatest ediion of the publication  referred tc appttes.

Publication

EN 292-1 1991

EN 292-2 1991

EN 10935

EN 50144-1

EN 60665
+ con.  June

EN 60066-2-75

EN 60127-3

EN 60309-1

EN 60309-2

EN 60320-1
+Al
+A2

M60335-1
+ corr.  Jan.
+A l
+All
+A12
+A13
+A14
+A15

1996
1996
1996
2000

EN 60529
+ mrr.  May
+Al

1991 Degrees of protection  provtded  by enctosures  (IP Code)
1 9 9 3 (IEC  60629:1969  and Al:l9Q9)

EN 60651
+Al

EN 60799 1996

Title-

Safety of rnachinery - Basic concepts. general prtnciples for design
Part 1: Basic  terminoiogy. methcdoiogy

Safety of machinery - Basic concepts, general principles for  design
Part 2: Technical prtnciples and specffications

Safety of machinery - Evaluation of the emission  of airbome hazardous
substances  - Part 3: Emission rate of a speci6ed  poilutant - Bench  test
method using  the real pollutant

Safety of hand-held electric  motor operated tools
Part 1: General requirements

Audio, Video  and similar electronie  apparatus - Safety requirements
(IEC 60065:1996,  mod.)

Environmental testing - Part 2-76: Tests - Test Eh: Hammertests
(IEC 60066-2-75:1997)

Miniature fuses  - Part 3: Sub-miniahne fuse-links
(IEC 66127-3:1966  + Al:1991  + ccrrigendum 01% 1994)

Plugs.  socket-outiets  and couplers for industrial purposes
Part 1: General requirements (IEC 60309-1: 1999)

Piugs,  socket-cutiets and couplers for industrial purposes
Part  2: Dimensional interchangeability  requirements for pin and contati-tube
accessories  (IEC  603092:1999)

Appliice couplers  for househoid and stmilar  general purposes
Part 1: General requirements (IEC60320-1:1994,  mod.: Al:1996  andA2:1996)

Safety of househoid and simkar  electrtcai apptiices
Part 1: General requirements (IEC  6033641991, mod.)
(IEC60336-1:19911A1:1996,  mod.)

Sound level  meters
(IEC 60651:1979  and A1:1993)

ENctrical  accessories -Cord sets  and interconnection cord  sets
(IEC  60799:1996)
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EN 61056-1
+Al

EN ISO 3744

ENV 25349

ENV 26041

HD 21

HD22

HD 566 Sl

IEC 60063

IEC 60364-14

ISO 630

ISO 620

ISO 5346

1993

1995

i 975

1996

Informative references

E N 294 1992

E N 349 1993

E N 953 1997

E N 1066 1995

Swiies for  appliances - Part 1: General requirements
(IEC  6io564:iaao  and Ati993)

Acoustica  - Determination of sound  power levels  of noise sources  using Sound
pressure  - Engineering rnethod in a essentially  free  field wer a reflecting plane
(ao 3744:1994)

Mechanical vibration  - Guidelines for the rneasurement and the assessment  of
human exposure to hand-transmitted  Vibration (ISO 5349:1966)

Human response  to Vibration - Measurlng instrurnentation (ISO 6041:1990)

Polyvinyl chloride insulated cables of rated voltages  up to and including
4501750  V (related to IEC 60227 wies)

Rubber insulated cables of rated voltages up to and inctuding 450/750  V
(related tc EC 60245 series)

Thermal evaluation and classifcetion  of electrical insulatlon  (IEC 60065:1964)

Plugs  and socket-outlets  for domestic  and similar general use  standardiied in
member countries  of IEC

Piied  capacitors for use  in electmnic  equipment
Part  14: Sectional specklcation:  Fiied capacitors for electromagnetic
interference suppression and connection  to the supply meins

Sbuctural  steels  - Plates,  wide Rats. bars,  sections  and profiles

Particle  boards - Definition and ctassifioation

Medicsl  Vibration and shock - Mechanical mounting of accelerometem

Safety of rnachinery  - Safety distances to prevent danger  zones  being reached
by the upper  limbs

Safety of machinery - Minimum gaps to avoid crushing of parts  of the human
hdy

Safety of machinery  - Guards -General requirernents for  the design and
construction of fixed and movable guards

Safety of machinery  - Interlocking devices associated wtth  guards - Prlnciples
for design and selection
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Annex B 
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Annex C (normative)

Electronie  circuits

C.l scope

This annex applies to circuks  comprising at least one elactronic  component.

c.2 Definitions

Additional definitions:

c.2101
electfonic  components
part in which  conduction is achieved principally by electrons  moving through a vacuum,  gw or
semi-conductor

c.2.102
protective impedsnce
impedance connected between live parts and accessible conductive Parts,  and of a value such that fhe
current, in normal use and under  likefy  fault condiions in the tool,  is limited to a safe value

c.4 General notes  on tests

Addition:

c.4.1 All  clauses  of pert  1, as modkied  in this  annex and in the Part 2 for the specifkz  tcol,  apply  to
elactmnic circuits.

Addition:

CA.2 The accumulation of shess  rasulting  from successive  tests is to be avoidad. It mey ba necessa~  to
reptaca  componenta or to use  additional  samples.

NOTE The number  of  additiinsl  sampIes  should  be keptto  a miniium  by an  evaluatton  ofthe  relevant  cirwitr.

Additkwal  subclausa:

C.4.101 Care is to be taken that the supply  is frea  hom  such pertutbations  fmm  extemal soumes that tan
influence  the resuits  of the tasts.

C.8 Protection  against electric shock

CB.1 The explanation conceming safety extra-low  voltage is not applicable.

Addition:

An accessible patt  is not considered to be live if:

- the part  is supplied from a safely isolating transformer, provided that

- for a.c. the peak value of the vokage  does not exceed 42,4  v;

- for d.c. the voltage does not exceed 42.4 V, or

- the part is separated from live  Parts  by prote&e  impedance.

In the case of protectlve impedance, the  current between the part  and the supply source  shall  not excaed 2
mA for d.c.  and its peak value shall  not exceed 0.7 mA for  a.c.,  and rnoreoven

- for voltages havfng a peak value over 42,4  V up to and lncluding 450 V the capacitance shall  not

I

exceeclO.1  pF;

- for voltages having a peak value over 450 V up to and including 15 kV the discharge shall  not
exceed 45 uC.
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Voltages  and cutrents  ara maasumd  betwean  tha relevant Parts  and either pole of the supply source.
Dischatgas  are measurad immadiately at?er  the intemrption  Of the  supply.

The  circuit  for measuring  the 1750  n*  250 R and is shunted  by a capacitor
such that the tima  constant  of thb circui~ is 225 ps f 15 ps.  Details of a suitable  circuit  arc  given  in the
informative Annex IA.
NOTE 1 The mearurlng  drWk hm an  sCC!InCY  wllhh 5% for  dl tnsWdOS  In ti IWQ. of 20 Nz to  5wO tlz.

N m  2 For  voltages  hwing P paak  value  OW  15 kV olher  mqulmpwots am under  con&damtion.

CB.6  Addition:

This requirement does not apply to capacitom  compiying  with the requirement for pmtective impedance.

C . l l Heating

c.11.5 Addition to Table  2:

Temperaturn  risa

K

Capacitots  wmplying with  IEC 60384-14
or 14.2 of EM 60065

Printad cirwit  boards bonded with epoxy msin

Thate is no limit for the temperaturn tise  of capacitofs
which  am sho&kwitad  in clause  C. 17.

c.12 Leakage current

5 0

120

c.12.1 Addition:

FWective  impedanca is diswnnected fiom live Patts befom canyiig  out the tasts.

C.15 Inaulation reaistance and electric  strength

c.15.1 Addition:

Pmtectiva  impedanca is diswnnected Rom  live Parts  before canying out the  tests.

c.15.3 Addition:

The electric  sfrength  test  between  parts  of di/femnt  polarify  is not made if the raquimments of clause C.17
am met with the  Parts  short-circuited.

c.17 Abnormal Operation

Additionai subclauses:

C.17.101 Electronie  circuits  shall  be so designed and applied that a fault condition  will not render  the tool
Unsafe  with regard to electric shock,  fire hazard.  mechanical hazard  or dangerous rnalfunction.

Complianca is checked  by evaluation of the fault  condifions spe&ed  in C. 17.103 for all circuits  or Parts of

I

ckwits, unless  



Page 69
EN 610%1:2000

tf a condwtor of a printed ck~uit  boanzt  bewmes  open-ckwited,  the twt is wnsidemd to have withstood  the
particular  test,  provtded  all three of the fokowktg  wnditions are met:

- the matertel  of the pdnted  circutt  board wfthstands  the buming test of 20.1 of EN 60085;

- any loosened  wnductor does not redwe  the creepage  distanoes or dearances between  /kre parts
and awessible metal  Parts betow  the vakres  speci5ed  in dauw  C.27;

C.17.102 Fault  wndktons 1) to 6) speci5ed  in C.17.103 am not applied to ctrwits or Parts of Wrwits
where both of the fotlowing wndttions are met:

- the electmntc  ctrcutt  is a tow-power cimutt  as  descrtbed  betow;

- the protection  agatnst elecbic shock,  firn haxand,  mechanicat haxatd  or dsngemus  matfunction in
otherparts of the toot  does not rety on the wnect  functioning of the etectrontc  cirwit.

A low-power cirwit is detennined as fottows  (an exampte is shown  in Figure C. 7):

The toot  is opemted at rated wttage or at the upper limtt of the rated vottage  range and a variable resistoC
adjusted  to its maximum  resistance, is wnnected between the point to be investigeted and the oppostte pota
of the supply  source.

The reststance  is then decmased  unttl  the power wnsumed by the resistor reaches  a maximum. Any poiit
nearest to the suppty  and at whtch the maximum power detivmd  to this msistor  does not exceed 15 W at
the end of 5 s is calted  a /OW  power potnt.  The part of the ckcutt  farther fmm the supply  soume  Man  a low
powerpoint is wnstdemd  to be a /OW-power  cirwit.
NOlE  1 The  measunmants  sre  mwk  fmm only  
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.
For Simulation of the fault wnditions, UN,  tod IS operated  under  the  wndltions specköd in clause 11,  but  at
rated vokaga or at the most unfavourabie  Wage  within the reted  voltage range.

Whan any of the fault wnditions ara  simulatad,  the dutation  of the test  is:

- as spaMed  in 11.4, but only for one Operating  cycle and only  if th6  fault cannot be mwgnized  by
the User  for  example, Change  In temparature;

- as speciEed  in 17.1. if the fault tan ba  rewgnized  by the User  for  example, when the motor Stops:

- until  staady wnditions at-a  astablishad, for cirwits wntinuously wnnected to the supply mains, for
example, stand-by ckcuits.

In each  Gase,  the test  is ended if kdar~ptlon  of the supply oc&rs  within the tool.

Fault wndition 5) is not appiied batwaen the Wo cimults  of an optowup/eK

lf the  tod  inwrpomtes an electronie  ckcuit  which operates to ensum  wmpliance with  clause  17,  the relevant
test is repeated with  a Single  fault simulated,  as indicated in 1) to 6) a&va.

Fault wndition  6)  is applied  to encapsulated and similar wmponents if the  cirwit  cannot be assessed by
other methods.

Positive tempemture  wefXciant msisto~ (PTC’s)  are not sho+zkwited  17  they are used within their
manufacturer’s  dedated spadfication.

C.17.104 It, for any of the  fault wnditions speciged  in C. 17.103, the safety of tha twi depends on the
operation of a minlature fuse-link  wmplying with  EN 60127-3,  the test  is repeated but  with the miniature
fuse4ink  raplaca  by an ammeter.

ff the current  measured  does not exceed 2,i times  the mted  current  of the fuse-link,  the cimuit  is not
considerad to be adequataly pmtectad and the tast  is cum’ed  out with  the fuse-link  short-ckcuited.

If the cun-ant  measured is at least 2,75 times the rated current  of the fuse-link,  the circuit  is wnsidered  to be
adequately pmtected.

If the current  measured exceeds 2,1 times the ratad  currant  of the fuse-link,  but  does not exceed 2.75 times
the rated current,  the fuse-fak  is short-eircuited  and the test  is cam’ed  out

- for quick-acting  fuse-link  for the relevant perfad  or for 30 min, whichever is the shortec

- for tima-lag  fuses  for the relevant padod  or for 2 min, whichever  is the shorte~
NOTE 1 In casa  ol  doubt,  ths maxhum  nristanco  ol  tho  fuwlink  has  to  be  taken  kdo  account  when  detwmkdng  tka  wmnt.

NOTE 2 lhe vetkioation  Mether  thc  fuselink  acts  as  a pmt&inp  devim  is basd  on the  furing  chanctaristics  sp&M  in
EN 60127-3.  whii  also  gives  the  infwmatbn  n-ry  VJ  c.slwlata  the  maxtmum  fesishtnca  ofthe  ktse-tink.

NOTE 3 Otharfuse~  rm  considßmd  01  int~nthnslly  weak  parts  in  acc~&nce with  17.1.

C.20  Construction

Additional subdauses:

C.20.101 Parts separated by pmteclive  impedance shall  wmply  with the requirements for double  or
reinforced insulation.

C.20.102 Reinforced insulaöon  is allowed for parts separated by a SELV transformer or protective
impedance and for Parts  separated by en optocoupler.

C.20.103 Protective impedance shall  wnsist of at least two separate wmponents the impedance of which
is unlikely  to Change  signiticantly  during  the lii time  of the  tool.  If one of the wmponents is short-circuii  or
open-circuited, the velues  spechled  in C.8.1 shall  not  be exceeded.

I

Compliance  is checked by inspection  and by measumment.
N O T E Reristan  complying  eith  14.1 and  capacitorr  comptying  with  14.2 of ENKifB5  sre  consfdemd  to  compty  with  Uds
requimment.
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C.25 Provision for earthing

c.25.1 Addition:

The printed conductors  of printed circuit boards shall  not be usad to provide continuity of the  pmbxtive
earthing  circuit.

C.27 Creepage  distances, clearances  and distances through insulation

C.27.1 Addition:

For wnductkfa  pat&mS  On pdntad  circuit boam’s  axcapt  at thelr  adgas,  tha vakras  in tha tab/e  batwaen park
of different  potarity  may ba mduced  es kmg 8s tha peak valua  oftha Wtaga  strass  does not axcead:

150 V per mm with a minimum  dista@e  of 0,2  mm. if protectad against the deposition of dirt;

100 V per mm w.Rh  a minimum  diince of 0,5  mm, if not pmtactad  against the deposition of dirt,

For paak vottsgas  excaadtng 50 V tha mducad  craapaga diatanc8s  on/y  epply if tha Pmof Tmcktng  Index
(PTt)  oftha printad ckcutt  board ts gmeter  than 175.

These distances may ba raducad further  pmvided  that the toot  wmpkas  
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Annex D (normative)

Measurement of creepage  distances and clearances

The methods of rnaasuring craapage  distancas  and clearances to be used in intarpreting the requiremants  of
27.1 are indicatad in Cases 1 ta 10 of~this annex.

These  casas  do not diirentiate betwaen  gaps and grooves, or betwean  types  of insulation.

7he  fo//owihg  assumptions  are made:

f. A gmove  may hava pamHei,  wnverging  or diverging  sides.

2. Any gmove having 
mm.  is mgan%d  as an air gap (see

cese  No. 8).

3 . Any wmer including  an angle less  than 80’ is assumed to be bridged with an insulating  link  of
1 mm wkfth  (0.25 mm för  dht-fme  sfh!ations)  mowd  into the most  umävoumble  position (see case
No. 3).

4 . Wem  the distance acmss  the top of a groove is f mm (0.25 mm for dirt-ma  situations)  or mom,
no craepage distance exists actuss  the air space  (sec  case  No. 2).

5 . A creepaga path is assumed not to exist if them is an air gap as defined  in itam 2 above exceeding
0.25 mm.

8. Creepage distances and cleamnces  measumd between  partS  moving relative to each  other am
measured whan these parts  arc in their most unfawumble stationaty 
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Co”dition:

RUk:

Path  under  co”SidWati””  i”dUd-  S pSrSlkt  “t WtW@“g-Stded  gmovS  Of a”y  depth  and with  a width  kos  than 1 nm,.

Cmepsge  dirtones  and ckannca  an “wasund  dimdly  .cmss  the gr00ve  BS  shcw”.

case  No.1

co”d8ion: Path under  w”tidemtion  indudar  a pamlkhidd  grww  of any ckpth and with o width equal to or gre&er  tha,,  , ,,,,,,.

Ruk: Cksmnce  k the line of sight”  diiA. Cmepagn  path  fraUarm thß  contour  of the  gmw.2.

CPMNO.2

CO”tihi0”: Path  under  mnsideratio”  indudes  e V-shaped  gmovo  WHh inkmal  angk  of krr  than 80’ and with  e width gnater  than
1 nm.

RUk: Ckannce  k the  ‘liie “f sight”  distanm.  Cmap~ge  path  fdkws  the  antour  of  the groove  but  “short-drcuik’  the bd&+”
of the gmovo  by 1 mm (0.25 mm fw dii-fme  sttultlo<u)  link.

Gase No. 3

Path  under  considamtM  includes  a db.

Ckannse  k tho shorkst  direct  aif  path  wer  the  top  of tha  db.  Cmepage  pah  fdlows  the  antour  of the db.

COMN0.4

--

. . . . . . . . . . . . . . crrcpydinrnn
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Condlon:

Ruk

Path  under  anstdemticm  includea  M un- jOht  with  gfUOWS  km than  1 mm (0.25  mm lor  dkt-fme  rk&ions)
wlda  On enher  sm.

Cmepaga  and  desmnce  path  is the  lhe  ofsigh?  diitanm  shown.

CaseNo.5

>lmm >lmm

Psth  under  consideraöo”  hdudes  P” u”a”W”bd  jotnt  With  grCae~  eltual  to  W “mn tha”  1 mm wide each  atde.

Cksmnm k the “lhe  ol  sighI”  dktance.  Creepage  path  lollowt  the  contour  ol  the  gmover.

bNO.6

<lmm

Condnb”: Palh  under  consid8rsliw,  hchtdes  a”  uncofmm  joint  wtth  P gmwe on  0~ side  less  than 1 i-nm  wide  and the  gmmw
0”  tho  Ohr  side  aquai  to  or  man than  1 mf” Ade.

CaseN0.7

---==C
. . . . . . . . . . . . . . c~gc&iismce
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>0.25mm

cmtition:

RUk

-ChWUX
. . . . . . . . . . l . . .M&
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(I
>lmm

Gase  No. 10
<

. ..* . . . . . . . . . . cwp-

,
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Annex IA (informative)

Circuit for measuring leakage currents

A suitable  circuit for measuring leakage currents is shown in Figure IAl.

The circuit comprises a recthler  arrangement with genanium diodes D and a rnovingcoil  meter  M. resistors
and a capacitor C for adjusting the characteristics  of the circuit, and a “rnake-before-break”  switch  S for
adjusting  the current  range of the insbument

7he  measudng  cira~it  has a total resistance  of 1750 f23  250  R and is  shuntad  by a capacitor such that the
time  wnstant  of the oitcult  is 225 ps f 15  t~s and has an accumcy  within  5% for all tiepuencies  in the range
of20 Hz to 5 000 Hz.

lhe  most sensitive range of the complete  instrument must not exceed 1 ,O mA, higher  ranges  being obtained
by shunting the coil  of the meter  by non-inductive  reststors  R. and simultaneously  adjusting the series
resistors RVso as to maintain the total resistance R, + RV + R,,,  ot the circuit et the value specified.

The basic  calibration points. ata sinusoidal frequency of 50 Hz or 60 Hz, are 0.25 mA, 0.5 mA and 0.75 mA.

NOTE 1 The  circuit  may be pmkckd  agalns!  mrcum~.  bul the  method  chwn mwl not  sfhxt  the che.rac&$tii  of the  einut
NOTE  2 The  rerktance  R. ir c&&ted fmm the  wltaga  dmp meuumd  OMSS  the  wlifmr  srmngemant  a 0.5 mA, ti msistana
RV  bdng  then adjuskd  *o na to  glve  tha  total  resistwim  of the drcuti  for erch range.

NOTE 3 The  measudng  amngemm!  ha P”  ocawaey  Mlhii  5% for all  fmquencbs  in th@ ringe  of 20 Hz to 5 000 tk

NOTE  4 whem  kakage  cumnts  excwding  5 mA BR  mßawmd  in a dm~ult  htinp  a total  maistana  leas  limn  1 WO n lhe rstdings
am mduced by 5%.

Germanium diodes are used,  because  these have  a lower voltage dmp than other types  of diode. thus
resulting  in a rtwre  linear scale;  preference is given to gold bonded types.  The rating of the diodes must  be
Chosen  so as to suit  the desired maximum range of the complete instrument  however. this range must  not
exceed 25 mA, because  diodes suitable  for higher  currents have a high voltage dmp.

It is recommended that the switch be so ananged that it automatkzlty  retums to the position giving the
highest current  range. in Order  to prevent inadvertent darnage to the instruments.

The capacitor may be made up by selecting capacitors having preferred values  and using a serieslparallel
anangement

Figure IA.1- Circuit for measurlng leakage currents
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Annex ZA (informative)

Rules  for  routine  teeta

The tests  specified  in this annex am intended tc reveal,  as far as safely  is concemed. unakeptable
variations  in material or manufacture.  These pducöon  tests dO no4  impair the  propxties  and the reliab4ity
of the  tcol,  and should ba made by  the  manufacturer  on each  tool.

NO-E 3 For  toots  cowmd  by a Part  2. additioaal  tOs4  MY b kC4SSW.

zA.1 Correct Operation test

The safe Operation  shall be checked, for example.  by e/actrica/  measuraments,  by vedfying  the funcöonal
devices,  such BS  switches  and manualiy-operated  contmls,  and  by ve@ving  the direc~n of mtation of
motors.

zA.2 Electric strength test

The insulation  of the tools  Shell  be checked by the following  tast.

A voltage  of sub.stantiaUy  sine-wave ferm,  having a frequenw  of 50 Hz and the value  shown  in
Table ZA.  1 is immediately  applied,  for 3 s, bafween  live part.9  end:

a) accsssible  metal parts which  may become  live  in the event of an insulation fault or as a resuit  of
incorrect assembly;

b) inaccessible metal Parts.

Table  ZA.1

Ill it resftia9 I

No flashover  or breakdown shall occur  durtng  the test.

NOIE  1 The  tesb  of hem  a)  we made  on  the  assemMel  tool:  ths test  of item  b) ts  msde  on  tk twl. eRher  compktety  or  padially
assambkd.  in thc pmdudion  lbx.

NOTE 4 The  owlwmnt  mky shml  btp when  the  output  olment  exowds  5 mA.
Cam  shall be  taken  th@t  tha  r.m.s.  nlue of  tha  tost  Vaspe is maasund  and  measudng  devtm  or  0th~ iridiir  nrpondr  to  äw, OUW
wtbgeofthebwlsfom
Atbntlon  Ia down  to  the  fad lhat  the M demlbed  rannot  always  bi used  lf the  tod  tncnpomtesd.c  mmpamnts:  in  such uses.
bsb  wiih  d.c.  may  bs  rzemasary.
The  inhemnt  reststance  ofthe  d.c  sowx  sholl  alkw  rhoft-drcutt  cwmnt  of at teast  200  m4.
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zA.3 Earthing  continuity  fest

For class I toois, a current of at least 10 A derived from an a.c.  source  having a no-load voltage not
exceeding 12 V, is passed bebveen  the earthing terminal or the earthing contact and, in turn. each  of the
accessible matal parts which need to be  earthed for  safety reasons.

7he  voltage drop between  the earthing contact of tha plug  or the extemal end of an earth  conttnutty
conductor or of the appliance intet  and the accessible metal part  is measured, and the resistance calculated
from the current and thii voltage drop.

In no case  shall  she resistance exceed 0.3 Ck

This value is applicable  to suppiy  cable  lengths up to 5 m.

In case of suppty  cables having lengths exceading 5 m, it is increased by 0.12 R for any further  cabta  length
of5m.

NOTE CSR  rhall  ba  bken  that  the  cmtacl  nsbbnce  betwem  the  tip  of the muuring  pmbe and the  menl  pwrs  under  tert  dow
not  inlluena  thc tost  nrults.
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Annex ZB (normative)

Special national conditions

Special  national condition: National charactertstlc or practice that cannot  be changed  even over  a lang
reriod,  e.g. climatic condiions, electric earthing condittons. If  it affects  harmonizatton,  it fixms  part of the
Zuropean  Standard or Harmonizatton  Document

rar the countries in which the relevant apecial national condiions apply these provisions are normative, for
tier  countries the are informative.

1.13

t2.5

t3.3

Special national condiion

In Denmark  supply  WI’CS  of class I transportable tools. whiih are supplied wtthout  a plug,  shall
be provided with a visible tag containing Ute following text

VigtJgt!

Lederen med gr$n/gul  isolation
mA kun tilsluttes en klemme mmrket

(Impoitmt!

If  it is essential for the safety  of the tool,  the tag shall  be pmvided ekher  with a wiring diagram
showing the connectton of the other conductom  or wikh the follting  text

For tilslutning af de dvrige  ledere,
se medfdlgende  installationsvejledning.

(For  the cannection  of  thß 0th~  conduet~~.
5s~ the  anclosed  lnsbwticmr  for  installatbn.)

In Denmark  socket-outlets for providing power tc other equipment shall  be in accordance  with
the Danish Heavy Current Regutetttns.  Secfion  107-2-Di.  stendard  sheet DK l-3e.

In Denrnark, for Single-Phase  class  I tools the plug according to IEC 80083 shall  be reptawd  by
a plug according  to the Danish Heavy Current Regulattons,  Sectton  107-2-Dl.  standard sheet
DK 24a.

For poly-Phase  tools with a supply wrd provided with a plug thii plug shall  wmply with the
Danish Heavy Current Regulations,  Section  107-2-Dl  or EN 80309-2.


