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AUSTRALIA/NEW ZEALAND STANDARD 
___________ 

HAND-HELD MOTOR-OPERATED ELECTRIC TOOLS – 
SAFETY – 

Part  1 :  General  requ irements  

FOREWORD 

This  Standard  was  prepared  by the  Jo in t  Standards  Austral i a/Standards  New Zealand  
Comm ittee  EL-002  -  Safety of  Household  and  Sim i lar  E lectrical  Appl iances  and  Smal l  Power 
Transformers.  I t  wi l l  supersede AS/NZS 60745. 1 :2003  and  i ts  amendments  after  al l  of  the  
Parts  2  of  that  s tandard  have  been  superseded  by the  re levant  Parts  2  of  th i s  standard .  

Main  changes  i n  th is  ed i t i on  i nclude  the  i n troducti on  of  requ i rements  for  tools  wi th  a  l i qu id  
system ,  part icu larl y i n  C lauses  8,  1 4  and  21 ;  clari f i cati on  i n  C lause  8  on  the  appl icati on  of  
safety warn ings;  adaptati on  of  Annex I  to  the  l atest  vers ion  of  IEC  61 058-1 ;  add i ti on  of  
requ i rements  for  e lectron ic  ci rcu i ts  i n  1 8 . 1 0 ;  i n troduction  of  requ i rements  for  supports  or  
working  stands  i n  Annex M;  and  i n formation  abou t  rou ti ne  tests  i n  Annex  N .  

The  objecti ve  of  th is  Standard  i s  to  provide  manufacturers,  designers,  regu latory au thori ti es ,  
test ing  l aboratories  and  s im i lar organ izations  wi th  safety requ i remen ts  des igned  to  g i ve  the  
user  protecti on  against  hazards  that  m igh t  occur during  normal  operati on  and  abnormal  
operati on  of  the  appl i ance  and  wh ich  may be  used  as  the  bas is  for  approval  for  sale  or  for  
connecti on  to  the  electric i ty suppl y mains  in  Austral ia  and  New Zealand  

Th is  Standard  i s  an  adoption  wi th  nati onal  mod i f icati ons  and  con tains  the  fu l l  text  of  the  fou rth  
ed i t ion  of  I EC  60745-1 ,  Hand-held  motor-operated  e lectric  too ls  – Safety – Part  1 :  General  
requ i rements,  and  has  been  varied  as  i nd icated  to  take  accoun t  of  Austral ian  and  New 
Zealand  cond i t i ons.  

Th is  part  i s  to  be  used  i n  con j unction  wi th  the  appropriate  Part  2  of  AS/NZS 60745.  The  Parts  
2  contain  c lauses  to  supplemen t or  mod i fy the  correspond ing  c lauses  i n  th is  part  to  provide  
the  re levant  requ i rements  for  each  type  of  product.   

NOTE  1  The  fo l l owing  pri n t  types  are  used:   

– requ i rements:  i n  roman  type;  

– test specifications: in italic type;  

– notes:  i n  smal l  roman  type.  

Annexes  A,  B,  F,  G ,  I ,  K  and  L  form  an  i n teg ral  part  of  th i s  standard .  

NOTE  I n  annexes  B ,  K  and  L,  subclauses  wh i ch  are  add i t i onal  to  those  i n  the  main  body of  the  text  are  numbered  
s tart i ng  f rom  201 .  

The  numbering  of  c lauses,  subclauses,  notes,  tables,  f i g ures  and  annexes  fo l l ows  that  of  
IEC  60745-1  Ed  4. 0 .  To  al low for  the  i n troduction  of  add i t i onal  material  by the  I EC,  the  
numbers  1 01  to  300  have  been  reserved .  To  al l ow for  add i t i onal  material  to  be  i n troduced  by 
Austral ia  and  New Zealand ,  the  numbers  301  to  400  are  used  to  number fu rther  clauses ,  
subclauses,  notes,  tables  and  f i gures  in  part  1 .  Add i t i onal  annexes  are  l ettered  ZA,  ZB  and  so  
on .  
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Th is  scheme has  been  i n troduced  to  reduce the  l i kel i hood  of  the  I EC and  Austral i a  and  New 
Zealand  us ing  the  same i den ti f ier  for  d i fferen t  purposes.   

The  use  of  the  word  VOID  i nd icates  that  the  I EC text  i s  not  used  i n  Austral ia  or New Zealand .  
The  use  of  th is  word  also  avoids  the  need  to  renumber,  c lauses,  notes,  tables  and  f i gure  i f  an  
earl i er c lause,  note,  table  or  f i gu re  i s  not  used .  

Clause  2  has  been  reformatted  to  i nd icate  the  Austral ia/New Zealand  standard  that  i s  
equ ivalent  to  the  I EC standard  or  I SO standard  to  wh ich  normati ve  reference i s  made.  

The  bibl iography has  been  reformatted  to  i nd icate  the  Austral ia/New Zealand  s tandard  that  i s  
equ ivalent  to  the  I EC standard  or  I SO standard  to  wh ich  an  i n formative  reference i s  made.  

As  th is  Standard  i s  reproduced  from  an  I n ternational  Standard,  the  fo l lowing  appl i es:  

(a)  I ts  number  does  not  appear on  each  page  of  text  and  i ts  i denti ty i s  shown  on  the  cover  
and  t i t l e  page  on l y.  

(b)  I n  the  source  text  " th is  I n ternati onal  Standard"  shou ld  read  "th is  Austral ian/New Zealand  
Standard".  

(c)  A fu l l  po i n t  substi tu tes  for  a  comma when  referring  to  a decimal  marker.  

Variations  to  I EC  60745-1  Ed  4. 0  are  i nd icated  at  the  appropriate  p laces  throughout  th is  
standard.  Strikethrough  (example)  i den ti f i es  I EC tables,  f i g ures  and  passages  of  text  wh ich ,  
for the  purposes  of  th is  Austral ian/New Zealand  standard  are  de leted .  Where  Austral ian /New 
Zealand  tables ,  f i gu res  or passages  of  text  are  added ,  each  i s  set  i n  i ts  proper  p lace  and  
i denti f ied  by shad ing  (example) .  Added  f i gures  are  not  themselves  shaded ,  bu t  are  i den ti f i ed  
by a shaded  border.  

Variations  made  to  I EC 60745-1  Ed  4. 0  form  the  New Zealand  variations  for  the  purposes  of  
the  I ECEE scheme for recogn i t i on  of  test ing  to  standards  for safety of  e lectrical  equ ipmen t  
( the  CB scheme) .  These  variat ions  have  been  i ncorporated  i n  the  body of  the  s tandard .  They 
are  l i sted  i n  Annex ZZ for  easy reference.  
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INTRODUCTION  

I t  has  been  assumed  i n  the  drafti ng  of  th is  Standard  that  the  execution  of  i ts  provis ions  i s  
en trusted  to  appropriately qual i f ied  and  experienced  people.  

The  requ i rements  i n  th i s  Standard  maybe  appl i ed ,  so  far  as  i s  reasonable,  to  tools  not  
menti oned  i n  part  2 ,  and  to  tools  des igned  on  new pri nciples.  

I f  the  functi ons  of  a  tool  are  covered  by the  d i fferen t  parts  2  of  AS/NZS 60745,  the  re levant  
part  2  i s  appl ied  to  each  function  separatel y,  so  far  as  i s  reasonable.  I f  appl icable,  the  
i n fl uence of  one  function  on  the  other i s  taken  i n to  account.  

A product  employing  materials  or  having  forms  of  constructi on  d i fferi ng  from  those  detai led  i n  
the  requ i rements  of  th is  standard  may be  exam ined  and  tested  accord ing  to  the  i n ten ti on  of  
the  requ i rements  and ,  i f  found  to  be  substantial l y equ ivalent,  may be  j udged  to  comply wi th  
the  s tandard .  

Standards  deal i ng  wi th  non-safety aspects  of  hand-held  motor-operated  e lectric  tools  are  

– IEC  s tandards  publ i shed  by TC 59  concern ing  methods  of  measuri ng  performance;  

– CISPR 1 4-1 ,  I EC 61 000-3-2  and  I EC  61 000-3-3  concern ing  e lectromagneti c  em iss ions;  

–  CISPR 1 4-2  concern ing  e lectromagnetic  immun i ty.  

The  essential  safety requ i rements  i n  AS/NZS 3820  that  cou ld  be  appl icable  to  hand-held  
motor operated  e lectric  tools  are  covered  by th is  standard  
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HAND-HELD MOTOR-OPERATED ELECTRIC TOOLS – 
SAFETY – 

Part  1 :  General  requ irements  

1  Scope 

This  part  of  I EC  60745  deals  wi th  the  safety of  hand-held  motor-operated  or  magnetical l y 
dri ven  e lectric  tools,  the  rated  vol tage  of  the  tools  being  not  more  than  250  V for s ing le-phase  
a. c.  or  d . c.  too ls ,  and  440  V for  th ree-phase a. c.  too ls .  

So  far  as  i s  practicable,  th is  standard  deals  wi th  the  common  hazards  presen ted  by hand-held  
too ls  wh ich  are  encountered  by al l  persons  i n  the  normal  use  and  reasonabl y foreseeable  
m isuse  of  the  tools .  

Tools  wi th  an  e lectric  heati ng  e lement are  wi th in  the  scope  of  th is  standard .  They shou ld  also  
comply wi th  re levant  parts  of  I EC  60335.  

Requ i remen ts  for  motors  not  i so lated  from  the  suppl y,  and  having  basic  i nsu lati on  not  
des igned  for  the  rated  vol tage  of  the  tools,  are  g i ven  i n  Annex  B.  Requ i rements  for  
rechargeable  battery-powered  motor-operated  or magnetical l y dri ven  too ls  and  the  battery 
packs  for  such  too ls  are  g i ven  i n  Annex  K.  Those  for such  tools  that  are  also  operated  and/or 
charged  d i rectl y from  the  mains  or a non - iso lated  source  are  g i ven  i n  Annex L.  

Hand-held  e lectric  tools,  hereinafter  referred  to  as  tools ,  wh ich  can  be  mounted  on  a  support  
or  working  stand  for  use  as  f ixed  too ls  wi thou t  any al terati on  of  the  too l  i tsel f,  are  wi th in  the  
scope  of  th is  s tandard .  Requ i rements  for  such  supports  or  working  stands  are  g i ven  i n  Annex  
M.  

Th is  s tandard  does  not  appl y to:  

– hand-held  tools  i n tended  to  be  used  i n  the  presence of  explos ive  atmosphere  (dust,  
vapour or  gas) ;  

– hand-held  tools  used  for  preparing  and  processing  food ;  

– hand-held  tools  for med ical  pu rposes  ( I EC  60601 ) ;  

– heati ng  tools  wh ich  are  covered  by I EC  60335-2-45.  

For  hand-held  tools  i n tended  to  be  used  i n  veh icles  or  on  board  sh ips  or  ai rcraft,  add i t ional  
requ i rements  may be  necessary.  

For hand-held  tools  i n tended  to  be  used  i n  tropical  countries,  special  requ i rements  may be  
necessary.  

NOTE  Atten ti on  i s  d rawn  to  the  fact  that  i n  many coun tri es ,  add i t i onal  requ i rements  are  speci f i ed  by the  nati onal  
heal th  au thori t i es ,  the  nati onal  au thori t i es  responsible  fo r  the  protect i on  of  l abou r,  the  nati onal  water suppl y  
au thori t i es ,  etc.  
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2 Normative references  

The  fo l l owing  referenced  documents  are  i nd ispensable  for the  appl icati on  of  th is  document.  
For  dated  references,  on ly the  ed i t ion  c i ted  appl ies.  For  undated  references,  the  l atest  ed i t ion  
of  the  referenced  document ( i nclud ing  any amendments)  appl i es.  

I n ternati onal  
standard  

Year Ti tl e  AU/NZ s tandard  Year  

IEC 60061 -DB 1 ) 2005  Lamp caps and 
holders together 
with gauges for 
the control of 
interchangeability 
and safety

I EC  60065  2001  Audio,  video and 
similar electronic 
apparatus – 
Safety 
requirements 

AS/NZS 60065  2003  

I EC  60068-2-75  1 997 Environmental 
testing – Part 2-
75: Tests – Test 
Eh: Hammer 
tests 

I EC  60085  Thermal 
evaluation and 
classification of 
electrical 
insulation 

I EC  601 1 2  2003  Method for 
determining the 
comparative and 
the proof tracking 
indices of solid 
insulating 
materials under 
moist conditions 

AS/NZS 601 1 2  2003  

I EC  601 27-3  Miniature fuses 
– Part 3: Sub-
miniature fuse-
links

————————— 
1 ) ‘DB’  refers  to  the  on - l i ne  I EC  database.
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I EC 60227 (al l  
parts) ,  

Polyvinyl chloride 
insulated cables 
of rated voltages 
up to and 
including 
450/750 V 

AS/NZS 60227  

I EC 60245  (al l  
parts)  

Rubber insulated 
cables – Rated 
voltages up to 
and including 
450/750 

AS/NZS 60245  

I EC 60309  (al l  
parts)  

Plugs,  socket-
outlets and 
couplers for 
industrial 
purposes 

AS/NZS 31 23  

I EC 60320  (al l  
parts)  

Appliance 
couplers for 
household and 
similar general 
purposes 

AS/NZS 60320  

I EC  60335-1  
Amendment  1  

2001  

(2004) 2
Safety of 
household and 
similar electrical 
appliances – Part 
1: General 
requirements 

AS/NZS 60335. 1  2002  

I EC  60384-1 4  Fixed capacitors 
for use in 
electronic 
equipment – Part 
14: Sectional 
specification: 
Fixed capacitors 
for 
electromagnetic 
interference 
suppression and 
connection to the 
supply mains 

IEC  6041 7-DB3) : 2002 Graphical 
symbols for use 
on equipment 

————————— 
2)  A  consol i dated  ed i t i on  (4. 1 )  exi sts  i ncl ud i ng  I EC  60335- 1 :2001  and  i ts  Amendment  1  (2001 ) .  

3)  ‘DB’  refers  to  the  on - l i ne  I EC  database.  
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I EC  60529  
Amendment  1

1 989  

(1 999) 4
Degrees of 
protection 
provided by 
enclosures (IP 
Code) 

I EC  60695-2-1 1  Fire hazard 
testing – Part 2-
11: Glowing/hot-
wire based test 
methods – Glow-
wire flammability 
test method for 
end-products 

AS/NZS 
60695. 2. 1 1  

I EC  60695-1 1 -5  2004  Fire hazard 
testing – Part 
11-5: Test 
flames – Needle-
flame test 
method – 
Apparatus,  
confirmatory test 
arrangement 
and guidance

AS/NZS 
60695. 1 1 . 5  

2005  

I EC  60695-1 1 -1 0  ,  Fire hazard 
testing – Part 
11-10: Test 
flames – 50 W 
horizontal and 
vertical flame 
test methods

AS/NZS 
60695. 1 1 . 1 0  

I EC  60730-1  1 999  Automatic 
electrical controls 
for household 
and similar use – 
Part 1 : General 
requirements 

IEC  60760 Flat,  quick 
connect 
terminations 

IEC  60825-1  Safety of Laser 
Products – Part 
1: Equipment 
classification,  
requirements 
and user’s guide 

————————— 
4)  A  consol i dated  ed i t i on  (2. 1 )  exi sts  i ncl ud i ng  I EC  60529: 1 989  and  i ts  Amendment  1  ( 1 999) .  
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IEC 60884 (al l  
parts)  

Plugs and 
socket-outlets 
for household 
and similar 
purposes 

IEC 60998-2-1 Connecting 
devices for low-
voltage circuits 
for household 
and similar 
purposes – Part 
2-1: Particular 
requirements for 
connecting 
devices as 
separate entities 
with screw-type 
clamping units 

AS/NZS 
60998. 2. 1  

I EC  60998-2-2  Connecting 
devices for low-
voltage circuits 
for household 
and similar 
purposes – Part 
2-2: Particular 
requirements for 
connecting 
devices as 
separate entities 
with screwless-
type clamping 
units 

AS/NZS 
60998. 2. 2  

I EC  60999-1  1 999  Connecting 
devices – 
Electrical copper 
conductors – 
Safety 
requirements for 
screw-type and 
screwless-type 
clamping units – 
Part 1 : General 
requirements and 
particular 
requirements for 
clamping units for 
conductors from 
0,2 mm2 up to 35 
mm2 (included) 
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I EC  61 008-1  Residual current 
operated circuit-
breakers without 
integral 
overcurrent 
protection for 
household and 
similar uses 
(RCCBs) - Part 1: 
General rules 

AS/NZS 61 008. 1  

I EC  61 009-1  Residual current 
operated circuit-
breakers with 
integral 
overcurrent 
protection for 
household and 
similar uses 
(RCBOs) - Part 1: 
General rules 

AS/NZS 61 009. 1  

I EC  61 058-1  
Amendment  1  

2000  

(2001 ) 5
Switches for 
appliances – Part 
1: General 
requirements and 
tests 

AS/NZS 61 058. 1  2002  

I EC  61 540  
Amendment  1  

1 997  

(1 998) 6
Electrical 
accessories – 
Portable residual 
current devices 
without integral 
overcurrent 
protection for 
household and 
similar use 
(PRCDs)

I EC  61 558-1  Safety of power 
transformers,  
power supply 
units and similar 
– Part 1: General 
requirements and 
tests 

AS/NZS 61 558. 1  

ISO 1 463 Metallic and 
oxide coatings – 
Measurement of 
coating thickness 
– Micro-scopical 
method

————————— 
5)  A  consol i dated  ed i t i on  (3 . 1 )  exi sts  i ncl ud i ng  I EC  61 058- 1 :2000  and  i ts  Amendment  1  (2001 ) .  

6)  A  consol i dated  ed i t i on  ( 1 . 1 )  exi sts  i ncl ud i ng  I EC  61 540: 1 997  and  i ts  Amendment  1  ( 1 998) .  
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ISO 21 78  Non-magnetic 
coatings on 
magnetic 
substrates – 
Measurement of 
coating thickness 
– Magnetic 
method 

ISO 3864-2  Graphical 
symbols – 
Safety colours 
and safety signs 
– Part 2: Design 
principles for 
product safety 
labels 

ISO 701 0  Graphical 
symbols – 
Safety colours 
and safety signs 
– Safety signs 
used in 
workplaces and 
public areas 

ISO 9772, Cellular plastics 
– Determination 
of horizontal 
burning 
characteristics 
of small 
specimens 
subjected to a 
small flame

Approval and test 
specification – 
Plugs and 
socket-outlets 

AS/NZS 31 1 2  

Approval and test 
specification – 
Residual current 
devices (current-
operated earth-
leakage devices 

AS/NZS 31 90  

3 Terms and  defin i tions  

For the  purposes  of  th is  document,  the  fo l l owing  terms  and  defin i t i ons  apply.  

Where  the  terms  vol tage  and  curren t  are  used,  they impl y the  r.m .s.  values,  un less  otherwise  
speci f ied.  
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Where  i n  th is  standard  the  express ions  “wi th  the  ai d  of  a  too l ” ,  “wi thou t  the  aid  of  a  too l ” ,  and  
“requ i res  the  use  of  a  too l ” ,  are  used ,  the  word  “ tool ”  means  a  hand  too l ,  for  example  a  
screwdriver,  wh ich  may be  used  to  operate  a  screw or  other f ix ing  means.  

3.1  
accessible part  
part  wh ich  can  be  touched  by means  of  the  s tandard  test  f i nger i n  F igu re  1 ,  i nclud ing ,  for  
access ible  metal  parts,  any metal  part  connected  to  i t  

3.2  
accessory 
device  that  i s  attached  on l y to  the  ou tpu t  mechan ism  of  the  too l  

3.3  
al l -pole  d isconnection  
d isconnection  of  al l  supply conductors  except  the  protecti ve  earth i ng  (g round ing )  conductor  
by a s i ng le  i n i t i ati ng  acti on  

3.4  
attachment  
device  attached  to  the  hous ing  or  other  component  of  the  too l  and  wh ich  may or  may not  be  
attached  to  the  ou tpu t  mechan ism  and  does  not  mod i fy the  normal  use  of  the  too l  wi th i n  the  
scope  of  th is  standard  

3.5  
basic insu lation  
i nsu lati on ,  not  necessari l y i nclud ing  i nsu lation  used  for  functional  pu rposes,  appl ied  to  l i ve  
parts  to  provide  basic  protection  against  e lectric  shock 

3.6  
class  I  tool  
too l  i n  wh ich  protecti on  against  e lectric  shock does  not  re l y on  bas ic,  double  or  re in forced  
i nsu lati on  on l y,  bu t  wh ich  i ncludes  an  add i ti onal  safety precau tion  i n  that  conductive  
access ible  parts  are  connected  to  the  protecti ve  earth i ng  conductor  i n  the  f i xed  wi ring  of  the  
i nstal lati on  in  such  a  way that  conducti ve  access ible  parts  cannot  become l i ve  i n  the  event  of  
a  fai l u re  of  the  bas ic  i nsu lati on .  Also  considered  as  c lass  I  too ls  are  too ls  wi th  double  
i nsu lati on  and/or re i n forced  i nsu lation  th roughout  having  an  earth i ng  term inal  or  earth ing  
con tact  

3.7  
class  I I  tool  
too l  i n  wh ich  protecti on  against  e lectric  shock does  not  re l y on  bas ic  i nsu lation  on l y,  bu t  i n  
wh ich  add i ti onal  safety precauti ons,  such  as  double  i nsu lation  or  re i n forced  insu lati on ,  are  
provided ,  there  being  no  provis ion  for  protecti ve  earth ing  or  re l i ance  upon  i nstal l at i on  
cond i t i ons  

3.8  
class  I I I  tool  
too l  i n  wh ich  protection  against  e lectric  shock re l i es  on  suppl y at  safety extra- low vo l tage,  and  
i n  wh ich  vo l tages  h i gher  than  those  of  safety extra- low vol tages  are  not  generated   

3.9  
class  I I  construction  
part  of  a  too l  for  wh ich  protection  against  electric  shock re l i es  upon  double  i nsu lati on  or  
re in forced  i nsu lation  
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3.1 0  
class  I I I  construction  
part  of  a  too l  for wh ich  protecti on  against  electric  shock re l i es  upon  safety extra- low vo l tage,  
and  i n  wh ich  vo l tages  h igher  than  those  of  safety extra- low vol tages  are  not  generated  

3.1 1  
clearance 
shortest  d istance  between  two  conductive  parts ,  or  between  a conducti ve  part  and  the  ou ter 
surface  of  the  enclosure,  cons idered  as  though  metal  fo i l  were  pressed  i n to  con tact  wi th  
access ible  surfaces  of  i nsu lating  material ,  measured  through  ai r  

NOTE  Examples  of  c l earance  d i s tances  are  g i ven  i n  Annex A.  

3.1 2  
creepage d istance 
shortest  path  between  two  conducti ve  parts,  or  between  a conductive  part  and  the  ou ter 
su rface  of  the  enclosure,  cons idered  as  though  metal  fo i l  were  pressed  i n to  con tact  wi th  
access ible  surfaces  of  i nsu lati ng  material ,  measured  along  the  su rface  of  the  i nsu lati ng  
material  

NOTE  Examples  of  creepage  d i s tances  are  g i ven  i n  Annex A.  

3.1 3  
detachable cord  
f lexible  cord ,  for  suppl y,  i n tended  to  be  connected  to  the  tool  by means  of  a  su i table  
appl iance  coupler  

3.1 4  
detachable part  
part  wh ich  can  be  removed  or  opened  wi thout  the  ai d  of  a  too l ,  or  a part  wh ich  i s  removed  i n  
accordance  wi th  the  i nstruction  for  use,  except  user  main tenance  i tems,  even  i f  removal  
requ i res  the  use  of  a  too l  

3.1 5  
double  insu lation  
i nsu lati on  system  compri s ing  both  bas ic  i nsu lation  and  supplementary i nsu lati on  

3.1 6  
electronic  ci rcu i t  
ci rcu i t  i ncorporati ng  at  l east  one  e lectron ic  component  

3.1 7  
electronic  component  
part  i n  wh ich  conduction  i s  ach ieved  principal l y by e lectrons  moving  th rough  a vacuum ,  gas  or  
sem iconductor,  wi th  the  exclus ion  of  neon  i nd icators  

3.1 8  
exchange type  tool  
too l  wh ich  i s  i n tended  not  to  be  repai red  at  al l ,  or  to  be  repai red  by the  manufacturer's  service  
organ ization  on l y 

3.1 9  
extra-low vol tage 
vol tage  suppl ied  from  a  source  wi th i n  the  too l  and,  wh ich ,  when  the  tool  i s  suppl ied  at  rated  
vo l tage,  does  not  exceed  50  V between  conductors  and  between  conductors  and  earth  
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3.20  
extra-severe duty condi tions of  insu lating  material  
where  there  i s  heavy depos i t ion  of  conducti ve material  and  a  long  period  of  e l ectrical  stress ;  
or  an  extra heavy deposi t i on  of  conducti ve  material  and  a short  period  of  e lectrical  s tress  

3.21  
hand-held  tool (in  th is  standard  abbreviated  to  “ tool”)  
electric  motor-operated  or magnetical l y-dri ven  mach ine  in tended  to  do  mechan ical  work,  wi th  
or  wi thou t  provis ions  for  mounti ng  on  a  support,  and  so  des igned  that  the  motor  and  the  
mach ine  form  an  assembly wh ich  can  eas i l y be  brought  to  the  place  of  operation ,  and  wh ich  i s  
e i ther  held  or  supported  by hand  or  suspended  du ri ng  operati on  

NOTE Hand-hel d  too l s  may be  provi ded  wi th  a  f l exibl e  shaft,  the  motor be i ng  e i ther f i xed  o r  portable.  

3.22  
intermittent  operation  
operati on  i n  a  series  of  speci f ied  i den tical  cycles ,  each  cycle  be ing  composed  of  a  period  of  
operati on  under normal  l oad  fo l l owed  by a  rest  period  wi th  the  too l  runn ing  i d le  or  swi tched  off  

3.23  
l iqu id  system  
system  that  employs  water or a water-based  l i qu id  from  an  external  or  i n tegral  suppl y that  i s  
necessary to  complete  the  i n tended  function  of  the  too l  

3.24  
l ive  part  
any conductor or conductive  part  i n tended  to  be  energ i zed  i n  normal  use,  i ncl ud ing  a neu tral  
conductor bu t,  by convention ,  not  a PEN  conductor.  

3.25
no-load  input  /  current  
h ighest  i npu t  or  cu rrent  obtained  when  a tool  i s  operated  at  rated  vol tage  and  frequency wi th  
no  external  l oad  (work)  appl i ed  to  the  accessories  packaged  wi th  the  tool  by the  manufacturer  
and  ad justed  accord ing  to  manufacturer’s  i nstructions,  ready for  use  

3.26
non-detachable part  
part  wh ich  can  on l y be  removed  or opened  wi th  the  ai d  of  a  tool ,  or  a part  wh ich  fu l f i l s  the  test  
of  21 . 22  

3.27 
non-sel f-resetting  thermal  cut-out  
thermal  cu t-ou t  wh ich  requ i res  a  manual  operation  for  resett i ng ,  or  replacement  of  a  part,  i n  
order  to  restore  the  current  

3.28  
normal  duty cond i tions of  i nsu lating  material  
where  there  i s  vi rtual l y no  deposi ti on  of  conducti ve  material  and  a l ong  period  of  e lectrical  
stress;  or  a  l i gh t  depos i t i on  of  conducti ve  material  and  a short  period  of  e l ectrical  s tress  
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3.29  
normal  load  
l oad  to  be  appl ied  to  a tool  at  rated  vol tage  or at  the  upper l im i t  of  the  rated  vol tage  range,  to  
obtain  rated  i npu t  or rated  current,  any marking  of  short- t ime  or i n term i tten t  operation  be ing  
observed  and,  un less  otherwise  speci f i ed ,  heati ng  e lements ,  i f  any,  being  operated  as  i n  
normal  use  

3.30  
normal  use 
use  of  a  tool  for  wh ich  i t  i s  des igned ,  taking  i n to  account  the  manufacturer’s  i nstructions  

3.31  
protective device  
device  the  operati on  of  wh ich  prevents  a  hazardous  s i tuation  under abnormal  operation  
cond i t i ons  

3.32  
protective impedance 
impedance connected  between  l i ve  parts  and  access ible  conductive  parts,  and  of  value  so  
that  the  curren t  i s  l im i ted  to  a safe  value  

3.33  
rated  current  
curren t  ass igned  to  the  tool  by the  manufacturer.  I f  no  curren t  rat ing  i s  assigned  to  the  tool ,  
the  rated  curren t  for the  purpose  of  th is  standard  i s  the  curren t  measured  when  the  too l  i s  
operated  under normal  l oad  

3.34  
rated  frequency 
frequency ass igned  to  the  tool  by the  manufacturer  

3.35  
rated  frequency range 
frequency range  ass igned  to  the  tool  by the  manufacturer,  expressed  by i ts  l ower and  upper 
l im i ts  

3.36  
rated  i nput  
i nput  i n  watts  assigned  to  the  tool  by the  manufacturer.  I f  no  i nput  i s  ass igned  to  the  too l ,  the  
rated  i npu t  for  the  purpose of  th is  s tandard  i s  the  i npu t  measured  when  the  tool  i s  operated  
under normal  l oad  

3.37 
rated  i nput  range  
i nput  range  i n  watts  ass igned  to  the  too l  by the  manufacturer,  expressed  by i ts  l ower and  
upper l im i ts  

3.38  
rated  no-load  speed  
no- load  speed  at  rated  vo l tage  or at  the  upper l im i t  of  the  rated  vo l tage  range  assigned  to  the  
too l  by the  manufacturer  

3.39  
rated  operating  t ime 
operati ng  t ime ass igned  to  the  tool  by the  manufacturer  
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3.40  
rated  vol tage 
vol tage  ass igned  to  the  tool  by the  manufacturer.  For three-phase  supply,  i t  i s  the  vo l tage  
between  phases  

3.41  
rated  vol tage range 
voltage range assigned  to  the tools  by the manufacturer,  expressed  by i ts  lower and  upper l im its  

3.42  
reinforced  insu lation  
i nsu lati on  of  hazardous  l i ve  parts  wh ich  provides  a degree  of  protection  against  electric  shock 
equ ivalent  to  double  i nsu lation  

NOTE  Examples  of  re i n forced  i nsu l at i on  are  a  s i n g le  l ayer  or  several  l ayers  wh i ch  cannot  be  tested  s i ng l y  as  
bas i c  i nsu lat i on  o r  supplementary i nsu l at i on .  

3.43  
residual  current  device   
RCD 
device  in tended  to  detect  a  d i vers ion  of  current  from  a  c i rcu i t  i n  a  way that  may expose  the  
user  to  an  e lectric  shock;  i n  such  cond i t ions  the  device  opens  the  ci rcu i t  

NOTE Such  a  devi ce  i s  al so  known  as  portable  res i dual  cu rren t  devi ce  (PRCD) ,  g round  fau l t  c i rcu i t  i n terrupter  
(GFCI )  or  earth  l eakage  ci rcu i t  breaker (ELCB) .  

3.44
routine servicing  
period ic  servicing  wh ich  requ i res  tool  d isassembly as  i nstructed  by the  i nstructi on  manual  and  
performed  by au thori zed  service  cen tre  

3.45  
safety extra-low vol tage  
rated  vol tage  not  exceed ing  42  V between  conductors  and  between  conductors  and  earth ,  the  
no- load  vol tage  not  exceed ing  50  V.  When  safety extra- low vo l tage  i s  obtained  from  the  
suppl y mains ,  i t  i s  to  be  through  a  safety i so lat i ng  transformer or a convertor wi th  separate  
wind ings,  the  i nsu lati on  of  wh ich  compl i es  wi th  double  or  re in forced  i nsu lati on  requ i rements  

3.46  
safety i solating  transformer 
transformer,  the  i npu t  wi nd ing  of  wh ich  i s  e lectrical l y separated  from  the  ou tput  wind ing  by an  
i nsu lati on  at  l east  equ ivalent  to  double  i nsu lati on  or re i n forced  i nsu lati on ,  and  wh ich  i s  
i n tended  to  suppl y a  d istribu tion  c i rcu i t ,  a  tool  or  other  equ ipment  at  safety extra- low vol tage  

3.47 
sel f-resetting  thermal  cut-out  
thermal  cu t-out  wh ich  au tomatical l y restores  the  curren t  after the  re levant  part  of  the  tool  has  
cooled  down  to  a  g i ven  value  

3.48  
severe  duty condi tions  of  i nsu lating  material  
where  there  i s  a l i gh t  deposi t ion  of  conductive  material  and  a l ong  period  of  e l ectrical  stress;  
or  a heavy depos i t i on  of  conducti ve  material  and  a short  period  of  e l ectrical  s tress  

3.49  
short-t ime operation  
operati on  under normal  l oad  for a speci f ied  period,  s tart ing  from  cold ,  the  i n tervals  between  
each  period  of  operation  be ing  su ff ici ent  to  al l ow the  tool  to  coo l  down  approximatel y to  
ambien t  temperature  

AS/NZS 60745.1:2009

© Standards Australia Limited/Standards New Zealand 2021

Full document details: AS NZS 60745.1-2009 (2021)

http://www.avadocuments.com/doc/as-nzs-60745-1-2009-2021
http://www.avadocuments.com/doc/as-nzs-60745-1-2009-2021


20  

COPYRIGHT 

3.50  
supplementary insu lation  
i ndependent  i nsu lati on  appl ied  i n  add i t ion  to  the  basic  i nsu lation ,  i n  order to  provide  
protection  against  e lectri c  shock i n  the  event  of  a  fai l u re  of  the  bas ic  i nsu lati on  

3.51  
supply cord  
f lexible  cord ,  for  suppl y purposes,  wh ich  i s  f i xed  to  the  too l  

3.52  
temperature  l im i ter 
temperature-sens ing  device,  the  operating  temperature  of  wh ich  may be  e i ther  f i xed  or  
ad j ustable,  and  wh ich ,  during  normal  operati on ,  operates  by open ing  or c l os ing  a  ci rcu i t  when  
the  temperature  of  the  con trol l ed  part  reaches  a predeterm ined  value.  I t  does  not  make  the  
reverse  operati on  duri ng  the  normal  du ty cycle  of  the  tool  

3.53  
thermal  cut-out  
device  wh ich ,  duri ng  abnormal  operation ,  l im i ts  the  temperature  of  the  con trol led  part  by 
au tomatical l y open ing  the  c i rcu i t,  or  by reducing  the  current,  and  wh ich  i s  so  constructed  that  
i ts  sett i ng  cannot  be  al tered  by the  user  

3.54  
thermal  l ink 
thermal  cu t-ou t  wh ich  operates  on l y once,  and  then  requ i res  parti al  or  complete  replacement  

3.55  
thermostat  
temperature-sens ing  device,  the  operating  temperature  of  wh ich  may be  e i ther  f i xed  or  
ad j ustable;  and  wh ich ,  during  normal  operation ,  keeps  the  temperature  of  the  con trol led  part  
between  certain  l im i ts  by au tomatical l y open ing  and  clos ing  a  ci rcu i t  

3.56  
type X attachment  
method  of  attachment  of  the  suppl y cord  so  that  i t  can  eas i l y be  replaced  

3.57 
type Y  attachment  
method  of  attachment  of  the  suppl y cord  such  that  any replacement i s  i n tended  to  be  made  by 
the  manufactu rer,  i ts  service  agent  or  s im i lar  qual i f i ed  person  

3.58  
type Z  attachment  
method  of  attachment  of  the  suppl y cord  so  that  i t  cannot  be  replaced  wi thout  breaking  or  
destroying  the  tool  

3.59  
user  maintenance 
any main tenance  operation  s tated  i n  the  i nstructi ons  for  use  or  marked  on  the  too l  wh ich  the  
manufacturer of  the  too l  i n tends  the  user  to  perform  

3.60  
working  vol tage 
maximum  vol tage,  wi thou t  the  effect  of  transien t  vo l tages,  to  wh ich  the  part  under  
cons ideration  i s  subjected  when  the  too l  i s  suppl i ed  at  i ts  rated  vol tage  and  operati ng  under  
normal  l oad  

AS/NZS 60745.1:2009

© Standards Australia Limited/Standards New Zealand 2021

Full document details: AS NZS 60745.1-2009 (2021)

http://www.avadocuments.com/doc/as-nzs-60745-1-2009-2021
http://www.avadocuments.com/doc/as-nzs-60745-1-2009-2021


21  

COPYRIGHT 

4 General  requirements  

Tools  shal l  be  so  constructed  that  i n  normal  use  they functi on  safe l y so  as  to  cause  no  danger 
to  persons  or su rround ings,  even  i n  the  event  of  reasonabl y foreseeable  m isuse.  

In general,  this principle is achieved by fulfilling the relevant requirements specified in this 
standard,  and compliance is checked by carrying out all the relevant tests.  

NOTE  Annex N  shows  an  example  of  rou ti ne  tests .  

5 General  condi tions for the tests  

5.1 Tests according to this standard are type tests.

5.2 Unless otherwise specified,  the tests are made on a single tool,  which shall withstand all 
the relevant tests.  However,  any test that requires tool modifications or disassembly after the 
test may be performed on a separate sample.  

Additional samples may be required,  for example,  if the tool is designed for different supply 
voltages.  The testing of components may necessitate the submission of additional samples of 
these components.  

The cumulative stress resulting from successive tests on electronic circuits is to be avoided.  It 
may be necessary to replace components or to use additional samples.  The number of 
additional samples should be kept to a minimum by an evaluation of the relevant electronic 
circuits.  

5.3 Unless otherwise specified,  the tests are carried out in the order of the clauses.  If it is 
evident from the construction of the tool that a particular test is not applicable,  the test is not 
made.

5.4 The tests are carried out with the tool,  or any movable part of it,  placed in the most 
unfavourable position that may occur in normal use.

5.5 Tools provided with controls or switching devices are tested with these controls or 
devices adjusted to their most unfavourable settings,  if the setting can be altered by the user.  
Electronic speed control devices are set for the highest speed.  

If the adjusting means of the control is accessible without the aid of a tool,  this subclause 
applies whether the setting can be altered by hand or with the aid of a tool.  If the adjusting 
means is not accessible without the aid of a tool,  and if the setting is not intended to be 
altered by the user,  this subclause does not apply.  

Adequate sealing is regarded as preventing alteration of the setting by the user.  

5.6 The tests are made in a draught-free location and,  in general,  at an ambient temperature 
of (20 ± 5) °C.

If the temperature attained by any part is limited by a temperature sensitive device,  or is 
influenced by the temperature,  the room temperature is,  in case of doubt,  maintained at 
(23 ± 2)  °C.  

5.7. 1 Tools for a.c.  only are tested with a.c.  at rated frequency,  if marked,  and those for 
a.c./d.c.  are tested at the more unfavourable supply.

Tools for a.c.  which are not marked with rated frequency,  or marked with a frequency range of 
50 Hz to 60 Hz,  are tested with either 50 Hz or 60 Hz,  whichever is the more unfavourable.  
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Tools for a.c.  only are tested with a.c.  at 50 Hz,  and those for a.c./d.c.  are tested at a.c.  50 Hz 
or d.c. ,  whichever is the more unfavourable supply.  

5.7.2 Tools having more than one rated voltage are tested on the basis of the most 
unfavourable voltage.

When it is specified for tools marked with a rated voltage range that the supply voltage is 
equal to the rated voltage multiplied by a factor,  the supply voltage is equal to: 

– the upper limit of the rated voltage range multiplied by this factor,  if greater than 1; 

– the lower limit of the rated voltage range multiplied by this factor,  if smaller than 1 .  

When a factor is not specified,  the supply voltage is the most unfavourable within the rated 
voltage range.  

For tools having more than one rated voltage or rated voltage range,  it may be necessary to 
make some of the tests at the minimum,  the mean,  and the maximum values of the rated 
voltage,  or the rated voltage range,  in order to establish the most unfavourable voltage.  

5.7.3 For tools marked with a rated voltage range and rated input corresponding to the mean 
of the rated voltage range,  when it is specified that the power input is equal to rated input 
multiplied by a factor,  the input is equal to:

– the calculated input corresponding to the upper limit of the rated voltage range multiplied 
by this factor,  if greater than 1: 

– the calculated input corresponding to the lower limit of the rated voltage range multiplied 
by this factor,  if smaller than 1 .  

When a factor is not specified,  the input corresponds to the input at the most unfavourable 
rated voltage within the range.

5.8 When alternative attachments are made available for the tool by its manufacturer,  the 
tool is tested with those attachments which give the most unfavourable results.

5.9 Unless otherwise specified,  tools are tested with the appropriate flexible cord connected 
to the tool.

5.1 0 If class I tools have accessible metal parts which are not connected to an earthing 
terminal or earthing contact,  and are not separated from live parts by an intermediate metal 
part which is connected to an earthing terminal or earthing contact,  such parts are checked 
for compliance with the appropriate requirements specified for class II construction.

If class I tools have accessible non-metallic parts,  such parts are checked for compliance with 
the appropriate requirements specified for class II construction,  unless these parts are 
separated from live parts by an intermediate metal part connected to an earthing terminal or 
earthing contact.  

5.1 1 If class I or class II tools have parts operating at safety extra-low voltage,  such parts 
are checked for compliance with the appropriate requirements specified for class III tools.

5.1 2 When testing electronic circuits,  the supply is to be free from those perturbations from 
external sources that can influence the results of the tests.

5.1 3 If,  in normal use,  the heating element cannot be operated unless the motor is running,  
the element is tested with the motor running.  If the heating element can be operated without 
the motor running,  the element is tested with or without the motor running,  whichever is the 
more unfavourable.  Heating elements incorporated in the tool are connected to a separate 
supply unless otherwise specified.
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5.1 4 For attachments performing a function which is within the scope of one of the relevant 
parts 2,  the tests are made in accordance with that part 2.

For other attachments,  the tests are made in accordance with manufacturer's instructions; in 
the absence of such instructions,  the tool is operated continuously at a load at which rated 
input or rated current is attained.  

5.1 5 If a torque is to be applied,  the method of loading is chosen so as to avoid additional 
stresses,  such as those caused by side thrust.  Additional loads necessary for the correct 
operation of the tool are,  however,  taken into consideration.  

If a brake is used for applying a load,  it must be applied gradually to assure that the starting 
current does not affect the test.  Modification of output means for purpose of loading is 
permitted for the connection to a brake.  

5.1 6 Tools intended to be operated at safety extra-low voltage are tested together with their 
supply transformer,  if this is normally sold with the tool.  

5.301  For Austral ia  the  fol l owing  appl ies:  

For too ls  that  are  i n tended  for  connecti on  to  the  suppl y mains  and  that  are  not  marked  wi th   

– a  rated  vol tage  of  at  l east  240  V for  s i ng le-phase  too ls  and  at  l east  41 5  V for three-phase  
too ls,  or   

– a rated  vol tage  range  that  i ncludes  240  V for  s i ng le-phase too ls  and  41 5  V for  three-phase  
too ls,  

the  rated  vo l tage  i s  equal  to  240  V for  s ing le-phase  tools  and  41 5  V for  th ree-phase  too ls,  and  
the  upper l im i t  of  the  rated  vo l tage  range  i s  equal  to  240  V for s i ng le-phase tools  and  41 5  V 
for  three-phase  tools .  

For too ls  that  are  in tended  to  be  suppl ied  from  a transformer,  th is  general  cond i t i on  of  test  
appl ies  to  the  i nput  s ide  of  the  transformer.  

For C lause  1 7,  the  rated  vol tage  i s  the  marked  rated  vol tage.  

NOTE  Th i s  general  test  cond i t i on  does  not  appl y  i n  New Zealand .  

6 Void  

7  Classi fication  

7.1  Tools  shal l  be  of  one  of  the  fo l lowing  c lasses  wi th  respect  to  protecti on  against  e lectric  
shock:  

class  I ,  cl ass  I I ,  cl ass  I I I .  

Compliance is checked by inspection and by the relevant tests.  

7.2  Tools  shal l  have  the  appropriate  degree  of  protecti on  against  harm fu l  i ngress  of  water 
accord ing  to  I EC  60529.  I f  a  deg ree  other than  IPX0  i s  requ i red  th is  shal l  be  speci f i ed  i n  the  
re levant  part  2.  

Compliance is checked by inspection and by the relevant tests.  
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8 Marking  and  instructions  

8.1  Tools  shal l  be  marked  wi th :  

– rated  vol tage(s)  or  rated  vo l tage  range(s) ,  i n  vo l ts .  Tools  for  star-del ta connection  shal l  be  

clearl y marked  wi th  the  two  rated  vol tages  ( for example  230  /  400  Y) ;  

– symbol  for  natu re  of  suppl y,  un less  the  rated  frequency i s  marked.  The  symbol  for  nature  
of  suppl y shal l  be  placed  next  to  the  marking  for rated  vo l tage;  

– rated  i npu t,  i n  watts  or  rated  curren t,  i n  amperes.  The  rated  i nput  or  current  to  be  marked  
on  the  too l  i s  the  total  maximum  inpu t  or  cu rrent  that  can  be  on  c i rcu i t  at  the  same time.  I f  
a  too l  has  al ternati ve  componen ts  wh ich  can  be  selected  by a  con tro l  device,  the  rated  
i nput  or rated  curren t  i s  that  corresponding  to  the  h ighest  l oad ing  possible;  

–  name or  trade  mark or  i den ti f ication  mark and  address  of  the  manufactu rer  or  any o ther  
agent  responsible  for  placing  the  too l  on  the  market;  

–  model  or  type  reference;  

– symbol  for class  I I  construction ,  for c lass  I I  too ls  on l y;  

–  I P  number accord ing  to  degree  of  protection  against  i ngress  of  water  o ther than  I PX0.  I f  
the  f i rs t  numeral  for the  I P  numbering  i s  om i tted,  the  om i tted  numeral  shal l  be  replaced  by 
the  l etter X,  for  example  I PX5;  

–  “WARNING  – To  reduce the  ri sk of  i n j u ry,  user  must  read  i nstructi on  manual ”  or  the  s i gn  

M002 of  I SO 701 07) .  

I f  used,  the  word  “WARNING”  shal l  be  in  capi tal  l e tters  not  l ess  than  2 , 4  mm  h i gh  and  
shal l  not  be  separated  from  the  cau ti onary statemen t.  

I f  used,  the  s tatement  shal l  be  verbatim  except  the  term  “operator’s  manual ”  or  “user  
gu ide”  may be  used  for the  term  “ i nstruction  manual ” .  

Tools  i n tended  for  connection  to  the  suppl y mains  other than  class  I I I  tools  and  too ls  that  are  
requ i red  by the  s tandard  to  be  suppl i ed  from  a  transformer,  shal l  be  marked  wi th  

– a  rated  vo l tage  of  at  l east:  

  230  V for  s ing le  phase too ls;  

  400  V for  po l yphase tool s.  

or   

– a  rated  vo l tage  range  that  i ncludes:  

  230  V for  s ing le  phase too ls;  

  400  V for  po l yphase tool s.  

Add i ti onal  markings  are  al l owed,  provided  they do  not  g i ve  ri se  to  m isunderstand ing .  

Compliance is checked by inspection.  

8.2  Tools  for  short- t ime  operati on  or i n term i tten t  operati on  shal l  be  marked  wi th  rated  
operati ng  t ime,  or  rated  operati ng  t ime and  rated  resti ng  t ime respective l y,  un less  the  
operati ng  t ime  i s  l im i ted  by the  constructi on  of  the  tool .  

The  marking  of  short- t ime  operati on  or i n term i tten t  operati on  shal l  correspond  to  normal  use.  

————————— 
7)  The  fu tu re  safety s i g n  M002  i s  cu rren t l y  i n  D IS  s tage  as  I SO  701 0:2003/DAmd4.  
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The  marking  of  i n term i ttent  operation  shal l  be  such  that  the  rated  operating  t ime precedes  the  
rated  resti ng  t ime,  both  markings  being  separated  by an  obl i que  stroke.  

Compliance is checked by inspection.  

8.3  The  marking  of  tools  i n tended  to  be  operated  wi thou t  ad j ustment  i n  a rated  range  of  
values  (vol tage,  frequency,  etc. )  shal l  be  d i fferentiated  from  those  i n tended  to  be  operated  
wi th  or  wi thout  ad justmen t under d i fferent  values  of  the  same cri teria (vo l tage,  frequency,  
etc. ) .  

The  l ower and  upper l im i ts  of  the  rated  range  of  values  shal l  be  separated  by a  h yphen  (- ) .  

The  d i fferent  rated  values  shal l  be  separated  by an  obl i que  stroke  ( /) .  

Examples:  

1 1 5-230  V:  The  tool  i s  su i table  for any value  wi th i n  the  marked  range.  

1 1 5/230  V:  The  tool  i s  on l y su i table  for the  marked  values.  

Compliance is checked by inspection.  

8.4  I f  the  tool  can  be  ad justed  to  su i t  d i fferent  rated  vol tages,  the  vo l tage  to  wh ich  the  too l  i s  
ad j usted  shal l  be  clearl y d iscern ible .  

Th is  requ i remen t does  not  appl y to  tools  for  star-del ta  connecti on .  

For tools  where  frequen t  changes  i n  vo l tage sett i ng  are  not  requ i red ,  th is  requ i remen t i s  
cons idered  to  be  met  i f  the  rated  vol tage  to  wh ich  the  too l  i s  ad justed  can  be  determ ined  from  
a wi ri ng  d iag ram  f ixed  to  the  tool .  The  wi ri ng  d iag ram  may be  on  the  i ns i de  of  a cover wh ich  
has  to  be  removed  to  connect  the  suppl y conductors.  I t  i s  not  to  be  on  a  label  l oosel y 
attached  to  the  too l .  

Compliance is checked by inspection.  

8.5  For  tools  marked  wi th  more  than  one  rated  vol tage  or  wi th  more  than  one  rated  vo l tage  
range,  the  rated  power i npu t  for  each  of  these  vol tages  or  ranges  shal l  be  marked.  

The  upper and  l ower  l im i ts  of  the  rated  power i npu t  shal l  be  marked  on  the  too l  so  that  the  
re lat ion  between  input  and  vol tage  appears  d ist i nctl y,  un less  the  d i fference between  the  l im i ts  
of  a  rated  vol tage  range  does  not  exceed  1 0  % of  the  mean  value  of  the  range,  i n  wh ich  case  
the  marking  for  rated  power  i nput  may be  re lated  to  the  mean  value  of  the  range.  

Compliance is checked by inspection.  

8.6  I f  u n i ts  or techn ical  data are  expressed  by symbols,  the  fo l l owing  symbols  shal l  be  used:  

V   vo l ts  

A  amperes  

Hz   hertz  

W  watts  

kW  ki lowatts  

F   farads  

F   m icrofarads  

l   l i tres  

g   g rams 

kg   ki lograms  

bar   bars  

AS/NZS 60745.1:2009

© Standards Australia Limited/Standards New Zealand 2021

Full document details: AS NZS 60745.1-2009 (2021)

http://www.avadocuments.com/doc/as-nzs-60745-1-2009-2021
http://www.avadocuments.com/doc/as-nzs-60745-1-2009-2021


26  

COPYRIGHT 

Pa  pascals  

h   hours  

m in   m inu tes  

s   seconds  

n0   no- load  speed  

. . . /m in  or  …m in–1 Revolu tions  or  reciprocations  per  m inu te  

  or  d . c.  D i rect  curren t  

    or  a. c.  Al ternating  current  

2 Two-phase  al ternati ng  cu rrent  

2N Two-phase  al ternati ng  cu rrent  wi th  neutral  

3 Three-phase  al ternati ng  curren t  

3N Three-phase  al ternati ng  curren t  wi th  neu tral  

A Rated  current  of  the  appropriate  fuse- l i nk i n  amperes  

x Time- lag  m in iature  fuse- l i nk where  X  i s  the  symbol  for the  
time/curren t  characteristi c,  as  g i ven  i n  I EC  601 27-3  

Protecti ve  earth  

Class  I I  too l  

I PXX IP  symbol  

The  d imensions  for the  symbol  for  c lass  I I  too ls  shal l  be  such  that  the  l eng th  of  the  s i des  of  
the  ou ter square  i s  abou t  twice  the  l eng th  of  the  s i des  of  the  i nner square.  The  l eng th  of  the  
s i des  of  the  ou ter square  shal l  not  be  less  than  5  mm ,  un less  the  l argest  d imension  of  the  tool  
does  not  exceed  1 5  cm ,  i n  wh ich  case  the  d imens ions  of  the  symbol  may be  reduced,  bu t  the  
l eng th  of  the  s i des  of  the  ou ter square  shal l  not  be  l ess  than  3  mm .  

The  symbol  for  class  I I  too ls  shal l  be  so  placed  that  i t  wi l l  be  obvious  that  i t  i s  a  part  of  the  
techn ical  i n formation ,  and  i s  un l ikel y to  be  confused  wi th  any other  marking .  

When  other un i ts  are  used ,  the  un i ts  and  thei r  symbols  shal l  be  those  of  the  i n ternational  
standard i zed  system .  

Add i ti onal  symbols  other  than  i n ternational  symbols  are  al l owed,  provided  they do  not  g i ve  
rise  to  m isunderstand ing .  

Compliance is checked by inspection and measurement.  

8.7  Too ls  to  be  connected  to  more  than  two suppl y conductors  shal l  be  provided  wi th  a  
connecti on  d iagram ,  f ixed  to  the  tool ,  un less  the  correct  mode  of  connection  i s  obvious.  

The  correct  mode  of  connecti on  i s  deemed  to  be  obvious  i f  the  term inals  for  the  supply 
conductors  are  i nd icated  by arrows  poin ti ng  towards  the  term inals .  The  earth ing  conductor  i s  
not  a suppl y conductor.  For tools  for star-del ta connecti on ,  the  wi ri ng  d iagram  shou ld  show 
how the  wind ings  are  to  be  connected .  

Compliance is checked by inspection.  

8.8  Except  for type  Z  attachments,  term inals  shal l  be  i nd icated  as  fo l l ows:  

– Term inals  i n tended  exclusivel y for  the  neutral  conductor shal l  be  i nd icated  by the  l etter  N .  
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– Earth ing  term inals  shal l  be  i nd icated  by the  symbol  

These  i nd icati ons  shal l  not  be  p laced  on  screws,  removable  washers  or other  parts  wh ich  
m ight  be  removed  when  conductors  are  being  connected .  

Compliance is checked by inspection.  

8.9  Un less  i t  i s  obviousl y unnecessary,  swi tches  wh ich  may g i ve  ri se  to  a  hazard  when  
operated  shal l  be  marked ,  or  so  p laced  as  to  i nd icate  clearl y wh ich  part  of  the  tool  they 
con trol .  

I nd ications  used  for th is  purpose shal l ,  wherever practicable,  be  comprehens ible  wi thou t  a  
knowledge  of  l anguages,  national  standards,  etc.  

Compliance is checked by inspection.  

8.1 0  For too ls  wh ich  m igh t  cause  danger  when  s tarted  unexpected l y,  the  “off”  posi t ion  of  the  
mains  swi tch  shal l  be  i nd icated ,  un less  th is  posi ti on  i s  obvious;  the  i nd i cati on ,  i f  requ i red ,  
shal l  be  the  f i gu re   ,  as  g i ven  by symbol  IEC  6041 7-5008  (DB:2002-1 0) .  

The  f i gure    shal l  not  be  used  for  any other  i nd icati on .   

The  posi t ion  of  the  moving  contacts  of  the  mains  swi tch  shal l  correspond  to  the  i nd icati ons  for  
the  d i fferent  pos i t ions  of  i ts  operati ng  means.  

NOTE  The  f i g u re    m ay,  for  example,  a l so  be  used  on  a  d i g i tal  prog ramm ing  keyboard .  

Compliance is checked by inspection.  

8.1 1  Regu lati ng  devices  and  the  l i ke,  i n tended  to  be  ad j usted  during  operati on ,  shal l  be  
provided  wi th  an  i nd ication  for the  d i rection  of  ad j ustment to  i ncrease or to  decrease  the  value  
of  the  characteris tic  be ing  ad justed.  An  i nd ication  of  +  and  – i s  considered  to  be  su ff icient.  

The  requ i rement  does  not  appl y to  regu lati ng  devices  provided  wi th  an  ad j usti ng  means,  i f  i ts  
fu l l y “on”  pos i t i on  i s  opposi te  to  i ts  “off”  pos i t i on .  

I f  f i gures  are  used  for  i nd icating  the  d i fferent  pos i t i ons,  the  “off”  pos i t i on  shal l  be  i nd icated  by 
the  f i gure    and  the  other pos i t ions  shal l  be  i nd i cated  by f i gu res  reflecti ng  the  g reater ou tpu t,  
i npu t,  speed ,  etc.  

The  i nd ication  for  the  d i f ferent  pos i t i ons  of  the  operating  means  of  a  contro l  device  need  not  
to  be  p laced  on  the  device  i tsel f.  

Compliance is checked by inspection.  

8.1 2  An  i nstructi on  manual  and  safety i nstructi ons  shal l  be  provided  wi th  the  tool  and  
packaged  i n  such  a way that  i s  noticed  by the  user  when  the  too l  i s  removed  from  the  
packag ing .  The  safety i nstructi ons  may be  separate  from  the  i nstruction  manual .  An  
explanation  of  the  symbols  requ i red  by th is  s tandard  shal l  be  provided  i n  ei ther  the  i nstruction  
manual  or  the  safety i nstructi ons.  

They shal l  be  wri tten  i n  the  off icial  l anguage(s)  of  the  coun try i n  wh ich  the  tool  i s  so ld .  

They shal l  be  wri tten  i n  Eng l i sh .  
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They shal l  be  l eg ible  and  contrast  wi th  the  background.  

They shal l  i nclude  the  name and  address  of  the  manufacturer or suppl i er  or any other agent  
respons ible  for placing  the  tool  on  the  market.  

8.1 2. 1  The  subjects  of  safety i nstructions  are  the  General  Power  Tool  Safety Warn ings  of  
Part  1  as  g i ven  i n  8. 1 2. 1 . 1 ,  the  speci fi c  too l  Safety Warn ings  of  the  relevant  part  2  and  any 
add i t i onal  safety warn ing  statements  deemed  necessary by the  manufacturer.  The  General  
Power Tool  Safety Warn ings  and  the  speci f ic  tool  Safety Warn ings,  i f  i n  Eng l i sh ,  shal l  be  
verbatim  and  i n  any o ther offi c ial  l anguage to  be  equ ivalent.  The  General  Power Tool  Safety 
Warn ings  and  the  speci f i c  tool  Safety Warn ings,  shal l  be  verbatim .  

Format  of  al l  Safety Warn ings  must  d i fferen tiate,  by font  h i gh l i gh ting  or  s im i lar  means,  the  
con text  of  c lauses  as  i l l ustrated  be low.  

Al l  notes  i n  the  safety i nstructions  are  not  to  be  prin ted ,  they are  i n formation  for the  des igner  
of  the  manual .  

8.1 2. 1 . 1  General  Power Tool  Safety Warn ings  

 WARNING  Read  al l  safety warn ings and  al l  instructions. Failure to follow the 
warnings and instructions may result in electric shock,  fire and/or serious injury.  

Save al l  warn ings  and  instructions  for future reference.

The term "power tool" in the warnings refers to your mains-operated (corded) power tool or 
battery-operated (cordless) power tool.  

1 )   Work area safety 

a)   Keep  work area clean  and  wel l  l i t .  Cluttered or dark areas invite accidents.

b)   Do not  operate  power tools  in  explosive  atmospheres,  such  as in  the  presence of  
flammable l i qu ids,  gases  or dust.  Power tools create sparks which may ignite the 
dust or fumes.

c)   Keep ch i ldren  and  bystanders  away whi le  operating  a  power tool .  Distractions can 
cause you to lose control.  

2)   Electrical  safety

a)   Power tool  p lugs  must  match  the  outlet.  Never  mod ify the  plug  in  any way.  Do  
not  use any adapter plugs  wi th  earthed  (g rounded)  power tools.  Unmodified plugs 
and matching outlets will reduce risk of electric shock.  

b)   Avoid  body contact  wi th  earthed  or  g rounded  surfaces,  such  as  pipes,  rad iators,  
ranges  and  refrigerators.  There is an increased risk of electric shock if your body is 
earthed or grounded.  

c)   Do not  expose power tools  to  rain  or  wet  condi tions.  Water entering a power tool 
will increase the risk of electric shock.  

d)   Do not  abuse the cord .  Never use the  cord  for  carrying ,  pu l l ing  or  unplugg ing  
the power tool .  Keep cord  away from  heat,  oi l ,  sharp edges or moving  parts.  
Damaged or entangled cords increase the risk of electric shock.  

e)   When  operating  a  power tool  outdoors,  use  an  extension  cord  su i table  for  
outdoor use.  Use of a cord suitable for outdoor use reduces the risk of electric shock.  

f)   I f  operating  a  power tool  i n  a  damp location  is  unavoidable,  use  a  residual  
current  device (RCD)  protected  supply.  Use of an RCD reduces the risk of electric 
shock.  

NOTE The  term  “res i dual  cu rren t  devi ce  (RCD) ”  may be  rep laced  by the  term  “g round  fau l t  c i rcu i t  
i n terrupter (GFCI ) ”  or  “earth  l eakage  ci rcu i t  breaker (ELCB) ”.  
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3)   Personal  safety

a)   Stay alert,  watch  what  you  are doing  and  use common  sense when  operating  a  
power tool .  Do  not  use a  power tool  wh i le  you  are t i red  or under the i nfluence of  
drugs,  alcohol  or  medication .  A moment of inattention while operating power tools 
may result in serious personal injury.

b)   Use personal  protective equ ipment. Always wear eye protection.  Protective 
equipment such as dust mask,  non-skid safety shoes,  hard hat,  or hearing protection 
used for appropriate conditions will reduce personal injuries.

c)   Prevent  un intentional  starting .  Ensure the switch  is  in  the off-posi tion  before  
connecting  to  power source  and /or battery pack,  picking  up  or  carrying  the  tool .  
Carrying power tools with your finger on the switch or energising power tools that have 
the switch on invites accidents.

d)   Remove any ad justing  key or  wrench  before  turn ing  the  power tool  on .  A wrench 
or a key left attached to a rotating part of the power tool may result in personal injury.  

e)   Do not  overreach.  Keep proper footing  and  balance at  al l  t imes.  This enables 
better control of the power tool in unexpected situations.  

f)   Dress  properly.  Do  not  wear loose  cloth ing  or  j ewel lery.  Keep  your hai r,  cloth ing  
and  g loves away from  moving  parts.  Loose clothes,  jewellery or long hair can be 
caught in moving parts.  

g)   I f  devices are  provided  for  the  connection  of  dust  extraction  and  col lection  
faci l i ties,  ensure  these are  connected  and  properly used.  Use of dust collection 
can reduce dust-related hazards.  

4)   Power tool  use  and  care

a)   Do not  force the  power tool .  Use the correct  power tool  for your appl ication.  The 
correct power tool will do the job better and safer at the rate for which it was designed.  

b)   Do not  use  the  power tool  i f  the  swi tch  does not  tu rn  i t  on  and  off.  Any power tool 
that cannot be controlled with the switch is dangerous and must be repaired.  

c)   Disconnect  the  plug  from  the  power source  and /or the  battery pack from  the 
power tool  before making  any ad justments,  chang ing  accessories,  or storing  
power tools.  Such preventive safety measures reduce the risk of starting the power 
tool accidentally.  

d)   Store  id le  power tools  ou t  of  the  reach  of  ch i ldren  and  do  not  al low persons 
unfami l i ar wi th  the  power tool  or  these i nstructions to  operate the  power tool .  
Power tools are dangerous in the hands of untrained users.  

e)   Maintain  power tools.  Check for m isal ignment  or  bind ing  of  moving  parts,  
breakage of  parts  and  any other condi t ion  that  may affect  the power tool ’ s  
operation.  I f  damaged,  have the  power tool  repai red  before  use.  Many accidents 
are caused by poorly maintained power tools.  

f)   Keep  cutt ing  tools  sharp  and  clean.  Properly maintained cutting tools with sharp 
cutting edges are less likely to bind and are easier to control.  

g)   Use the power tool ,  accessories  and  tool  b i ts  etc.  in  accordance wi th  these 
instructions,  taking  in to  account  the working  cond i tions and  the work to  be  
performed . Use of the power tool for operations different from those intended could 
result in a hazardous situation.  

5)  Service  

a)   Have your power tool  serviced  by a qual i fied  repai r person  using  only identical  
replacement  parts.  This will ensure that the safety of the power tool is maintained.  

8.1 2. 1 .2  The  order  of  the  Safety I nstructions  shal l  be  e i ther i n  accordance  wi th  e i ther  i tem  A)   
or  B)  and  i n  accordance  wi th  i tem  C) :  
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A)  The  Part  1  warn ings  are  fo l lowed  by the  re levan t  part  2  warn ings.  The  order of  the  
warn ings  wi th in  the  Part  1  and  the  part  2  warn ings  shal l  remain  as  g i ven  above and  i n  the  
re levant  part  2 .  

B)  The  Part  1  and  the  part  2  warn ings  may be  d ivi ded  i n to  the  secti ons  def ined  by the  
numbered  subti t l es  and  the  associated  warn ings  below the  numbered  subti t le .  The  order 
of  warn ings  wi th in  each  secti on  shal l  remain  as  g i ven  above and  i n  the  re levan t  part  2 .  

When  warn ings  are  presen ted  i n  th is  manner,  the  ti t le  of  the  Part  1  “General  Power Tool  

Safety Warn ings”  shal l  be  om i tted  and  the  1 st  sentence  of  the  warn ings  i n  8. 1 2. 1 . 1  and  
8. 1 2. 2,  i f  appl icable,  shal l  be  mod i fi ed  as  fo l l ows:  

 WARNING Read  al l  safety warnings  designated  by the   symbol  and  al l  
instructions.

The  sections  of  the  safety warn ings  shal l  be  presented  i n  the  re lated  topic  of  the  
I nstruction  Manual .  

The  I nstruction  Manual  secti on  t i t les  for Part  1  warn ings  shal l  have  a  format:   

 General  Power Tool  Safety Warnings – [Section  subti tle]  

Example:  

 General  Power Tool  Safety Warnings – Personal  Safety 

The  I nstruction  Manual  secti on  t i t les  for part  2  warn ings  shal l  have  a  format:   

 [Tool  category name]  Safety Warn ings  – [Section  subti tle]  

Example:  

 Ci rcu lar  Saw Safety Warnings  – Cutting  Procedures  

I f  particu lar  part  2  warn ings  do  not  have  a numbered  subti t le ,  then  al l  warn ings  requ i red  
by the  particu lar  part  2  shal l  be  presented  i n  the  g i ven  order  and  the  formatt i ng  ru le  
above  shal l  be  fo l l owed  wi thout  the  [Section  subti tl e ] .  

C)  Any add i t i onal  warn ings  deemed  necessary by the  manufacturer,  shal l  not  be  i nserted  
wi th i n  any of  the  Part  1  or  part  2  warn ings.  They may be  ei ther  appended  to  the  
section(s)  of  the  Part  1  or  part  2  i n  accordance wi th  the  topic  of  the  safety warn ings  or  
l ocated  i n  any other  part  of  the  i nstructi on  manual .  

8. 1 2.2  I f  the  Safety I nstructions  are  separate  from  the  I nstructi on  Manual ,  then  the  fo l lowing  
warn ings  shal l  be  included  i n  the  I nstruction  Manual .  These  warn ings,  i f  i n  Eng l i sh ,  shal l  be  
verbatim  and  i n  any other offi c ial  language to  be  equ ivalen t.  

 WARNING  Read  al l  safety warn ings and  al l  i nstructions. Failure to follow the 
warnings and instructions may result in electric shock,  fire and/or serious injury.  

Save al l  warn ings  and  instructions  for fu ture reference.

The  I nstructi on  Manual  shal l  be  provided  wi th  the  fol l owing  in formation ,  i f  appropriate.  

a)  I nstructions  for pu tt ing  i n to  use  

1 )  Setti ng -up or f i x i ng  power tool  i n  a  s table  posi t i on  as  appropriate  for  power  too ls  wh ich  
can  be  mounted  on  a  support  

2)  Assembly 

3)  Connection  to  power supply,  cabl ing ,  fus ing ,  socket  type  and  earth i ng  requ i rements  

4)  I l l ustrated  descript ion  of  functions  
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5)  Lim i tat ions  on  ambient  cond i t i ons  

6)  List  of  conten ts  

b)  Operating  i nstructions  

1 )  Setti ng  and  testi ng  

2)  Tool  chang ing  

3)  Clamping  of  work 

4)  Lim i ts  on  s i ze  of  workpiece  

5)  General  i nstructions  for use  

301 )  Recommendation  that  the  tool  always  be  suppl i ed  via a res idual  curren t  device  wi th  
a  rated  res idual  cu rrent  of  30  mA or  l ess   

c)  Main tenance and  servici ng  

1 )  Regu lar  c lean ing ,  main tenance,  method  for  keeping  too ls  sharp,  and  l ubrication  

2)  Servicing  by manufacturer or  agent;  l i st  of  addresses  

3)  List  of  user-replaceable  parts  

4)  Special  too ls  wh ich  may be  requ i red  

5)  For  power tool s  wi th  type  X  attachment,  where  a  special l y prepared  cord  i s  needed  to  
replace  the  cord :  i f  the  suppl y cord  of  th is  power too l  i s  damaged,  i t  must  be  replaced  
by a special l y prepared  cord  avai lable  through  the  service  organ izati on .  

6)  For power tools  wi th  type  Y attachment:  i f  the  replacement  of  the  suppl y cord  i s  
necessary,  th is  has  to  be  done  by the  manufacturer or  h is  agen t  i n  order to  avoid  a  
safety hazard.  

7)  For  power tools  wi th  type  Z  attachment:  the  suppl y cord  of  th is  power tool  cannot  be  
replaced ,  and  the  power too l  shal l  be  scrapped .  

d )  For too ls  wi th  a  l i qu id  system ,  the  substance  of  the  fo l l owing ,  as  appropriate:  

1 )  I nstructions  for  
-  the  connecti on  to  the  l i qu id  supply;  
-  the  use  of  the  l i qu id  and  the  use  of  attachments  to  comply wi th  1 4. 4  i n  order  to  avoid  
affection  of  the  tool  by l i qu id ;   
-  the  i nspection  of  hoses  and  other  cri t i cal  parts  wh ich  cou ld  deteriorate;  
-  the  maximum  perm i tted  pressure  of  the  l i qu id  suppl y 

2)  For too ls  provided  wi th  an  RCD  
-  warn ing  and  i nstruction  never  to  use  the  tool  wi thout  the  RCD provided  wi th  the  tool ;  
-  warn ing  and  i nstruction  always  to  test  the  correct  operati on  of  the  RCD before  
starting  work,  un less  the  RCD is  of  a  sel f-checking  type  

3)  For  tools  for  use  i n  combinati on  wi th  an  i so lat i ng  transformer:  warn ing  and  i nstruction  
never to  use  the  tool  wi thou t  the  transformer del i vered  wi th  the  too l  or  of  the  type  as  
speci f ied  i n  these  i nstructi ons  

4)  Warn ing  and  instruction  that  replacement of  the  pl ug  or  the  suppl y cord  shal l  always  be  
carried  ou t  by the  manufacturer of  the  tool  or  h is  service  organ izati on  

5)  Warn ing  and  i nstruction  to  keep  l i qu id  c lear  off  the  parts  of  the  tool  and  away from  
persons  i n  the  working  area 

301 )  For  too ls  wi th  a  water suppl y i n tended  to  be  suppl i ed  by an  i so lat i ng  transformer,  
the  method  of  supply shal l  be  speci fi ed ,  i nclud ing  detai l s  of  the  i so lat ing  transformer 
to  be  used.  

8.1 3 Markings  requ i red  by the  standard  shal l  be  eas i l y l eg ible  and  durable.  S i gns  shal l  be  i n  
con trast  such  as  co lour,  textu re,  or  re l i ef,  to  thei r  background  such  that  the  i n formation  or 
i nstructi ons  provided  by the  s i gns  are  clearl y l eg ible  when  vi ewed  by the  naked  eye  from  a  
d istance  of  not  l ess  than  500  mm .  Signs  need  not  be  i n  accordance wi th  the  b lue  co lour  
requ i rements  of  I SO  3864-2.  

AS/NZS 60745.1:2009

© Standards Australia Limited/Standards New Zealand 2021

Full document details: AS NZS 60745.1-2009 (2021)

http://www.avadocuments.com/doc/as-nzs-60745-1-2009-2021
http://www.avadocuments.com/doc/as-nzs-60745-1-2009-2021


32  

COPYRIGHT 

Compliance is checked by inspection and by rubbing the marking by hand for 15 s with a 
piece of cloth soaked with water and again for 15 s with a piece of cloth soaked with 
petroleum spirit.  

After all the tests of this standard,  the marking shall be easily legible,  it shall not be easily 
possible to remove marking plates,  and they shall show no curling.  

In considering the durability of the marking,  the effect of normal use is taken into account.  
Thus,  for example,  marking by means of paint or enamel other than vitreous enamel on 
containers that are likely to be cleaned frequently is not considered to be durable.  

The petroleum spirit to be used for the test is aliphatic solvent hexane having a maximum 
aromatics content of 0,1  % by volume,  a kauributanol value of 29,  an initial boiling point of 
approximately 65 °C,  a dry point of approximately 69 °C and a specific mass of approximately 
0,689 kg/l.  

8.1 4 Markings  speci fi ed  i n  8 . 1  to  8. 5  shal l  be  on  a  main  part  of  the  tool .  Markings  speci f i ed  
i n  8. 1 ,  8. 2,  8 . 3  and  8 . 5  shal l  be  placed  together.  

Markings  on  the  tool  shal l  be  c learl y d iscern ible  from  the  ou ts ide  of  the  too l ,  bu t  after removal  
of  a  cover,  i f  necessary.  I t  shal l  be  possible  to  remove or open  th is  cover wi thout  the  aid  of  a  
too l .  

I nd ications  for swi tches  and  contro ls  shal l  be  placed  on  or i n  the  vici n i ty of  these  componen ts;  
they shal l  not  be  placed  on  parts  wh ich  can  be  repos i t ioned ,  or  pos i t i oned  i n  such  a  way that  
the  marking  i s  m is lead ing .  

Compliance is checked by inspection.  

8.1 5 I f  compl iance  wi th  th is  standard  depends  upon  the  operati on  of  a  replaceable  thermal  
l i nk or  fuse- l i nk,  the  reference  number or  o ther  means  for  i denti fyi ng  the  l i nk shal l  be  marked  
on  the  l i nk,  or  i n  a  place  that  i t  i s  c learl y vi s ible  after  the  l i nk has  fai led,  when  the  tool  has  
been  d ismantled  to  the  extent  necessary for  replacing  the  l i nk.  

Th is  requ i rement does  not  appl y to  l i nks  wh ich  can  on l y be  replaced  together wi th  a  part  of  
the  too l .  

Compliance is checked by inspection.  

9 Protection  against  access to  l i ve  parts  

Tools  shal l  be  so  constructed  and  enclosed  that  there  i s  adequate  protection  against  
accidental  con tact  wi th  l i ve  parts .  

Compliance is checked by inspection,  and by the tests of 9.2 to 9.4,  as applicable.  

9.1  An  access ible  part  i s  not  cons idered  to  be  l i ve  i f:  

– the  part  i s  suppl i ed  wi th  safety extra- low vol tage,  provided  that   

  for  a. c. ,  the  peak value  of  the  vo l tage  does  not  exceed  42  V;

  for  d . c. ,  the  vo l tage  does  not  exceed  42  V;

or  

– the  part  i s  separated  from  l i ve  parts  by protecti ve  impedance.  

AS/NZS 60745.1:2009

© Standards Australia Limited/Standards New Zealand 2021

Full document details: AS NZS 60745.1-2009 (2021)

http://www.avadocuments.com/doc/as-nzs-60745-1-2009-2021
http://www.avadocuments.com/doc/as-nzs-60745-1-2009-2021


33  

COPYRIGHT 

I n  the  case  of  protective  impedance,  the  current  between  the  part  and  the  suppl y source  shal l  
not  exceed  2  mA for  d . c. ,  and  i ts  peak value  shal l  not  exceed  0 ,7  mA for  a. c. ,  and  moreover:  

– for  vo l tages  having  a  peak value  over 42  V up to  and  includ ing  450  V,  the  capaci tance  

shal l  not  exceed  0, 1  F;   

– for  vol tages  having  a peak value  over  450  V  up  to  and  i nclud ing  1 5  kV,  the  d ischarge  shal l  

not  exceed  45  C.  

Compliance is checked by operating the tool at rated voltage.  Voltages and currents are 
measured between the relevant parts and either pole of the supply source.  Discharges are 
measured immediately after the interruption of the supply.  

9.2 The requirement of 9.1  applies for all positions of the tool when it is operated as in 
normal use,  even after removal of detachable parts.

Lamps located behind a detachable cover are not removed,  provided the tool can be isolated 
from the supply by means of a plug or an all-pole switch.  However,  during insertion or removal 
of lamps which are located behind a detachable cover,  protection against contact with live 
parts of the lamp cap shall be ensured.  

This excludes the use of screw type fuses and screw-type miniature circuit breakers which are 
accessible without the aid of a tool.  

The test finger of Figure 1  is applied without appreciable force,  the tool being in every 
possible position.  

Through openings,  the test finger is applied to any depth that the finger will permit,  and it is 
rotated or angled before,  during,  and after insertion to any position.  

If the opening does not allow the entry of the finger,  the force on the finger in the straight 
position is increased to 20 N and the test with the finger bent repeated.  

It shall not be possible to touch with the test finger live parts or live parts protected only by 
lacquer,  enamel,  ordinary paper,  cotton,  oxide film,  beads or sealing compound.  

Lacquer,  enamel,  ordinary paper,  cotton,  oxide film on metal parts,  beads and sealing 
compound,  except self-hardening resins,  are not considered to give the required protection 
against contact with live parts.  

9.3 For openings in class II tools or class II constructions,  except for those giving access to 
lamp caps or live parts in socket-outlets of class I tools,  the test pin of Figure 2 is applied 
without appreciable force.  It shall not be possible to touch live parts with the test pin.

9.4  I n  add i t i on ,  c lass  I I  too ls  and  c lass  I I  constructi ons  shal l  be  so  constructed  and  enclosed  
that  there  i s  adequate  protection  against  accidental  con tact  wi th  bas ic  i nsu lation ,  and  metal  
parts  separated  from  l i ve  parts  by bas ic  i nsu lati on  on l y.  

Parts  wh ich  are  not  separated  from  l i ve  parts  by double  i nsu lation  or  re in forced  i nsu lation  
shal l  not  be  access ible .  

Compliance is checked by inspection and by applying the test finger of Figure 1 .  

This requirement applies for all positions of the tool when it is operated as in normal use,  
even after removal of detachable parts.  
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1 0  Starting  

1 0. 1  Motors  shal l  s tart  under al l  normal  vo l tage  cond i t i ons  wh ich  may occur i n  use.  

Compliance is checked by operating the tool with no-load 10 times at a voltage equal to 
0,85 times rated voltage,  regulating devices,  if any,  being set as in normal use.  

In all cases,  the tool shall function safely and correctly.  

1 0.2  Centri fugal  and  other  au tomatic  starti ng  swi tches  shal l  operate  re l iabl y,  and  wi thou t  
con tact  chatteri ng .  

Tools provided with a centrifugal or other automatic starting switch are,  in addition,  operated 
10 times at a voltage equal to 1 ,1  times rated voltage.  The interval between consecutive 
starts is made sufficiently long to prevent undue heating.  

In all cases,  the tool shall function safely and correctly.  

1 0.3  Overload  protecti on  devices  shal l  not  operate  under  normal  s tarting  cond i t i ons.  

The tests of 10.1  and 10.2 check compliance with this requirement.  

1 1  Input  and  current  

The  rated  power i nput  or  rated  current  shal l  be  at  l east  1 1 0  % of  the  measured  no- load  i npu t  
or cu rren t.  

For  tools  marked  wi th  one  or  more  rated  vol tage  ranges,  the  test  i s  made at  both  the  upper 
and  l ower l im i ts  of  the  ranges,  un less  the  marking  or  the  rated  power i npu t  i s  re lated  to  the  
mean  value  of  the  re levant  vo l tage  range,  i n  wh ich  case  the  test  i s  made  at  a  vol tage  equal  to  
the  mean  value  of  that  range.   

Compliance is checked by measuring the power input or current of the tool when stabilized 
while all circuits which can operate simultaneously are in operation.  

1 2  Heating  

1 2. 1  Tools  shal l  not  attain  excessive  temperatures  under normal  load.  

Compliance is checked by determining the temperature rise of the various parts under the 
conditions specified in 12.2 to 12.5 immediately followed by the test of Clause 13 with the tool 
in the “on” position and under the following conditions.  

For single-phase tools and for three-phase tools suitable for single-phase supply: 
S1  of Figure 3 in the “on” position,  for three-phase tools with the three sections connected in 
parallel.  

For three-phase tools not suitable for single-phase supply:  

a,  b and c in Figure 4 in the on  position,  repeated with each of the switches a,  b,  c open in 
turn,  the other two switches being closed.  

For heating elements,  the measurements are repeated with each of the switches a,  b and c 
open in turn,  the other two switches being closed.  
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1 2.2  The tool is operated in still air under normal load.  While the torque is maintained,  the 
voltage is then adjusted to 0,94 times the rated voltage or 1 ,06 times the rated voltage,  or the 
mean of the rated voltage range,  whichever is the most unfavourable.  

Heating elements,  if any,  are operated under the conditions specified in Clause 11  of 
IEC 60335-1,  when the tool is operated at a voltage equal to 1 ,06 times rated voltage.  

1 2.3 Temperature rises,  other than those of windings,  are determined by means of fine-wire 
thermocouples so chosen and positioned that they have the minimum effect on the 
temperature of the part under test.

The temperature rise of electrical insulation,  other than that of windings,  is determined on the 
surface of insulation,  at places where failure could cause a short circuit,  contact between live 
parts and accessible metal parts,  bridging of insulation,  or reduction of creepage distances or 
clearances below the values specified in 28.1.  

Temperature rises of windings are determined by the resistance method,  unless the windings 
are non-uniform,  or the method involves severe complications to make the necessary 
connections for the resistance measurement.  In that case,  the measurement is made by 
thermocouples.  

Such temperature rises are determined by means of fine-wire thermocouples so chosen and 
positioned that they have the minimum effect on the temperature of the part under test.  

In determining the temperature rises of handles,  knobs,  grips and the like,  consideration is 
given to all parts which are gripped in normal use,  and,  if of insulating material,  to those parts 
in contact with hot metal.  

NOTE  1  I f  i t  i s  necessary to  d i smantl e  the  too l  to  pos i t i on  thermocouples ,  the  power i npu t  i s  measured  again  to  
check that  the  too l  has  been  correct l y  reassembled .  

NOTE  2  The  po i n t  o f  separat i on  of  the  cores  of  a  mu l t i core  cord  i s  an  example  of  a  pl ace  where  thermocoupl es  
are  pos i t i oned .  

1 2.4 The tool is operated:

– for the rated operating time for tools for short time operation; 

– on consecutive cycles of operation,  until steady conditions are established,  for tools for 
intermittent operation,  the "on" and "off" periods being the rated "on" and "off" periods; 

– until steady conditions are established for tools for continuous operation.  

1 2.5  During the test,  protective devices shall not operate.  The temperature rises shall not 
exceed the values shown in Table 1 ,  except as allowed by 12.6.

Sealing compound,  if any,  shall not flow out.  
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Table  1  – Maximum normal  temperature  ri ses   

Parts  Temperature  ri se  
K 

Wind i ngs  a) ,  i f  the  wi nd i ng  i nsu lat i on  accord i ng   
to  I EC  60085  i s :  

  c l ass  1 05  

  c l ass  1 20  

  c l ass  1 30  

  c l ass  1 55  

  c l ass  1 80  

  c l ass  200  

  c l ass  220  

  c l ass  250  

75  (65)  

90  (80 )  

95  (85)  

1 1 5  

1 40  

1 60  

1 80  

21 0  

P i ns  of  appl i ance  i n l ets :  

  for  hot  cond i t i ons  

  for  co l d  cond i t i ons  

95  

40  

Ambien t  o f  swi tches ,  temperatu re  l im i ters  b) :  

  wi thou t  T-marki ng  

  wi th  T-marki ng  

30  

T-25  

Rubber or  po l yvi nyl  ch l ori de  i n su lat i on  of  i n ternal  and  
external  wi ri n g ,  i ncl u d i ng  suppl y  cords :  

– wi thou t  temperatu re  rat i ng  c)

– wi th  temperatu re  rat i n g  (T)   

50  

T-25  

Cord  sheath  used  as  suppl ementary i nsu lati on  35  

Rubber,  o ther than  syn thet i c,  u sed  for  g askets  or  other 
parts ,  the  deteri orat i on  of  wh i ch  cou ld  affect  safety:  

– when  used  as  suppl ementary i nsu lat i on  o r  as  
re i n forced  i nsu l at i on   

– i n  o ther cases   

40  

50  

Lampholders  E1 4  and  B1 5:  

– metal  or ceram ic  type   

– i nsu lated  type,  o ther than  ceram ic   

– wi th  T-marki ng  

1 30  

90  

T-25  

Materi al  u sed  as  i nsu l at i on  other than  that  speci f i ed  fo r  
wi res  and  wi nd i ngs  d )

– impregnated  or  varn i shed  texti l e ,  paper or  press  
board   

– l am inates  bonded  wi th :  

 melam ine-formaldehyde;  phenol - formaldehyde  o r
 phenol - fu rfu ral  res i ns  

 urea-formaldehyde  res i n   

– pri n ted  c i rcu i t  boards  bonded  wi th  epoxy res i n  

– mou ld i ng  of:  

 phenol - formaldehyde  wi th  ce l l u l ose  f i l l e rs  

 phenol - formaldehyde  wi th  m ineral  f i l l ers  

 melam ine-formaldehyde  

 urea-formaldehyde  

– pol yester wi th  g l ass-f i bre  re i n forcement  

– s i l i cone  rubber  

– pol ytetrafl u oroethylene  

– pu re  m i ca and  t i g h tl y  s i n tered  ceram ic  material  
when  such  material s  are  used  as  supplementary 
i nsu lat i on  o r  re i n forced  i nsu l at i on  

– thermoplasti c  materi al  e)

70  

85  (1 75)  

65 (1 50)  

1 20  

85  (1 75)  

1 00  (200)  

75  (1 75)  

65  (1 50)  

1 1 0  

1 45  

265  

400  


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Table  1  (continued)

Wood,  i n  general  f ) 65  

Ou ter su rface  of  capaci tors  g ) :  

– wi th  marki ng  of  maximum  operati ng  temperatu re  (T)   

– wi thou t  marki ng  of  maximum  operat i n g  temperatu re:  

 smal l  ceram ic  capaci tors  fo r rad io  and  te l evi s i on  
i n terference  suppress ion  

 capaci tors  complyi ng  wi th  I EC  60384-1 4  or  1 4. 2  
o f  I EC  60065   

 other capaci tors  g )

T-25  

50  

50  

20  

External  enclosu re  of  too l s  wi thou t  h eat i ng  e l ements  
except  hand les  h eld  i n  normal  u se  60  

Hand les,  knobs,  g ri ps  and  th e  l i ke  wh i ch ,  i n  normal  use,  
are  con ti n uous l y  h el d :  

– of  metal   

– of  porcelai n  or  vi t reous  material   

– of  mou lded  materi al ,  rubber or  wood   

30  

40  

50  

Hand les,  knobs,  g ri ps  and  th e  l i ke  wh i ch ,  i n  normal  use,  
are  he l d  for  short  peri ods  on l y  (e . g .  swi tches) :  

– of  metal  

– of  porcelai n  or  vi t reous  material   

– of  mou lded  materi al ,  rubber or  wood   

35  

45  

60  

Parts  i n  con tact  wi th  o i l  h avi ng  a  f l ash -poi n t  of  t  °C  t -50  

a)  To al low for the fact that the average temperature of windings of un iversal  motors,  relays,  solenoids,  etc. ,  is  
usual ly above the temperature at the points  on  the windings  where  thermocouples  are  placed,  the  f igures wi thout 
parentheses  apply when  the resistance method  is  used,  and  those wi th in  parentheses apply when  thermocouples  
are  used.  For windings of vibrator coi ls  and  a.c.  motors,  the fi gures  wi thout parentheses apply i n  both  cases.  For 
motors constructed  so that  the  ci rcu lation  of the ai r between  the i nside and  the outs ide of  the  case is  prevented,  
bu t not necessari ly sufficiently enclosed  to  be cal led  ai rtight,  the  temperature rise l im i ts  may be increased  by 5  K.  

b)  T  s i gn i f i es  the  maximum  operati ng  temperatu re.  

     The  ambien t  temperatu re  o f  swi tches,  thermostats  and  temperatu re  l im i ters  i s  the  temperatu re  of  the  ai r  at  
the  hottest  po i n t  at  a  d i s tance  of  5  mm  from  the  su rface  of  th e  swi tch  and  componen t  concerned .  

     For  the  pu rpose  of  th i s  test,  swi tches  and  thermostats  marked  wi th  i nd i vi dual  rat i ngs  may be  cons i dered  as  
havi ng  no  marki ng  for the  maximum  operati ng  temperatu re,  i f  requested  by the  too l  manu factu rer.  

c)  Th i s  l im i t  appl i es  to  cabl es ,  cords  and  wi res  complyi ng  wi th  th e  re l evant  I EC  s tandards;  for o thers ,  i t  may be  
d i fferen t.  

d )  The  val ues  i n  paren theses  apply,  i f  the  materi al  i s  used  for  hand l es ,  knobs,  g ri ps  and  th e  l i ke,  and  i s  i n  
con tact  wi th  h ot  metal .  

e)  There  i s  no  speci f i c  l im i t  for  thermoplast i c  material ,  wh i ch  has  to  wi thstand  the  tests  of  29 . 1 ,  fo r  wh i ch  
pu rpose  the  temperatu re  ri se  must  be  determ ined .   

f)  The  l im i t  speci f i ed  concerns  the  deteri orat i on  of  wood ,  and  i t  does  not  take  i n to  accoun t  deteri orat i on  of  
su rface  f i n i shes.  

g )  There  i s  no  l im i t  for  the  temperatu re  ri se  of  capaci tors  wh i ch  are  short -ci rcu i ted  i n  1 8 . 1 0.  

      I f  these  or  other materi al s  are  used ,  they shal l  not  be  subjected  to  temperatu res  i n  excess  of  th e  thermal  
capabi l i t i es  as  determ ined  by agei ng  tests  made  on  the  materi al s  themselves .  
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Table  1 (continued)

The  val ue  of  the  temperatu re  ri se  of  a  wi nd i ng  i s  cal cu lated  from  the  formu la:   

R2  – R1

t =  _________ (k +  t
1
 )  – (t

2
 – t

1
 )  

R1

where

t i s  the  temperatu re  ri se;  

R
1
 i s  the  res i stance  at  the  beg i nn i ng  of  the  test;

R
2
 i s  the  res i stance  at  the  end  of  the  test;

k i s  equal  to  234, 5  fo r copper wi nd i ngs,  and  225  for  a l um in i um  wi nd i ngs;  

t
1
 i s  the  ambien t  temperatu re  at  the  beg i nn i ng  of  th e  test;

t
2
 i s  the  ambien t  temperatu re  at  the  end  of  the  test.

At  the  beg i nn i ng  of  the  test,  the  wi n d i ngs  are  to  be  at  ambien t  temperatu re.  I t  i s  recommended  that  the  res i s tance  
of  wi nd i ngs  at  the  end  of  the  test  be  determ ined  by  taki ng  res i s tance  measurements  as  soon  as  poss ibl e  after  
swi tch i ng  off,  and  then  at  short  i n terval s  so  that  a  cu rve  of  res i stance  agai nst  t ime  can  be  p l otted  fo r  ascertai n i ng  
the  res i s tance  at  the  i ns tan t  of  swi tch i ng  off .  

1 2.6 If the windings are classified according to IEC 60085 and the temperature rise does not 
exceed the value in Table 1 ,  the following test is not necessary.  

Three additional samples are subjected to the following tests.  

a)  The samples are dismantled as far as is possible without damaging any part.  Windings are 
kept for 10 days (240 h)  in a heating cabinet,  the temperature of which is (80 ± 1)  °C in 
excess of the temperature rise of the windings determined according to 12.3.  

b)  After this treatment,  the samples are reassembled and no interturn short circuit shall 
occur.  
Interturn short circuits may be detected by means of a winding tester.  

c) The samples are then subjected to a humidity treatment as specified in 14.3.  

d)  After this treatment,  they shall withstand the tests of Clauses 13 and 15.  

Faults which may occur in insulation,  which did not show an excessive temperature rise 
during the test of 12.3,  are ignored and are repaired,  if necessary,  in order to complete the 
tests of this subclause.  

1 3  Leakage current  

1 3. 1  The  leakage  current  shal l  not  be  excess ive.  

Compliance is checked by the following test at a supply voltage equal to 1 ,06 times rated 
voltage.  

The leakage current test is made with a.c.  unless the tool is for d.c.  only,  in which case the 
test is not made.  

Protective impedance is disconnected from live parts before carrying out the tests.  

It is recommended that the tool be supplied through an isolating transformer; otherwise,  it 
must be insulated from earth.  
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1 3.2 The leakage current is measured by means of the circuit of Figure 10 between any pole 
of the supply and accessible metal parts and metal foil with an area not exceeding 

20 cm   10 cm in contact with accessible surfaces of insulating material,  connected together.  

The metal foil has the largest area possible on the surface under test,  without exceeding the 
dimensions specified.  If its area is smaller than the surface under test,  it is moved so as to 
test all parts of the surface.  The heat dissipation of the tool shall,  however,  not be affected by 
the metal foil.  

Three-phase tools,  which are suitable for single-phase supply,  are tested as single-phase 
tools with the three sections connected in parallel.  For single-phase tools and three-phase 
tools to be tested as single-phase tools,  the leakage current is measured with the selector 
switch shown in Figure 3,  in each of the positions 1  and 2,  and the switch S1  in “on” position.  

For three-phase tools not suitable for single-phase supply,  the leakage current is measured 
according to Figure 4,  with the switches a,  b and c in the “on” position.  For tools intended to 
be connected in star connection only,  the neutral is not connected.  

The leakage current is measured within 5 s after the application of the test voltage and shall 
not exceed the following values: 

– to accessible metal parts and metal foil: 

 for class I tools 0,75 mA; 

 for class II tools 0,25 mA; 

 for class III tools 0,5 mA.  

If the tool incorporates one or more capacitors,  and is provided with a single-pole switch,  the 
measurements are repeated with the switch in the “off” position.  

1 4  Moisture resistance 

1 4. 1  The  enclosu re  of  the  tool  shal l  provide  the  degree  of  protection  against  moisture  i n  
accordance  wi th  the  classi f i cati on  of  the  tool .  

Compliance is checked by the appropriate treatment specified in 14.1.2,  with the tool 
conditions as in 14.1.1.  

1 4. 1 . 1  The tool is not connected to the supply.

Tools are turned continuously through the most unfavourable positions during the test.  

Tools with type X attachment are fitted with the lightest permissible type of flexible cord of the 
smallest cross-sectional area specified in 25.2; other tools are tested as delivered.  

Electrical components,  covers and other parts which can be removed without the aid of a tool 
are removed and subjected,  if necessary,  to the relevant treatment with the main part.  
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1 4. 1 .2 Tools other than IPX0 are subjected to tests of IEC 60529 as follows:

– IPX1  tools are subjected to the test described in 14.2.1; 

– IPX2 tools are subjected to the test described in 14.2.2; 

– IPX3 tools are subjected to the test described in 14.2.3; 

– IPX4 tools are subjected to the test described in 14.2.4; 

– IPX5 tools are subjected to the test described in 14.2.5; 

– IPX6 tools are subjected to the test described in 14.2.6; 

– IPX7 tools are subjected to the test described in 14.2.7.  

For this last test,  the tool is immersed in water containing approximately 1 ,0 % NaCl.  

Immediately after the appropriate treatment,  the tool shall withstand the electric strength test 
of Clause 15,  and inspection shall show that there is no trace of water on insulation which 
could result in a reduction of creepage distances and clearances below the values specified in 
28.1.  

Tools which are not subject to spillage of liquid in normal use are allowed to stand in normal 
test-room atmosphere for 24 h before being subjected to the test of 14.3.  

1 4.2  Tools  subj ect  to  spi l l age  of  l i qu id  i n  normal  use  shal l  be  so  constructed  that  such  
spi l l age  does  not  affect  the i r  e l ectrical  i nsu lation .  

Compliance is checked by the following test: 

Tools incorporating an appliance inlet are fitted with an appropriate connector and flexible 
cord; tools with type X attachment are fitted with the lightest permissible type of flexible cord 
of the smallest cross-sectional area specified in 25.2; other tools are tested as delivered.  

Electrical components,  covers and other parts which can be removed without the aid of a tool 
are removed,  except those fulfilling the test of 21.22.  

The liquid container of the tool is completely filled with water containing approximately 1 ,0 % 
NaCl,  and a further quantity,  equal to 15 % of the capacity of the container,  or 0,25 l,  
whichever is the greater,  is poured in steadily over a period of 1  min.  

Immediately after this treatment,  the tool shall withstand an electric strength test as specified 
in Clause 15,  and inspection shall show that there is no trace of water on insulation which 
could result in a reduction of creepage distances and clearances below the values specified in 
28.1.  

The tool is allowed to stand in normal test-room atmosphere for 24 h before being subjected 
to the test of 14.3.  

1 4.3  Tools  shal l  be  proof  against  hum id  cond i t ions  wh ich  may occur i n  normal  use.  

Compliance is checked by the following humidity test.  

Cable entries,  if any,  are left open; if knock-outs are provided,  one of them is opened.  

Electrical components,  covers,  and other parts which can be removed without the aid of a tool 
are removed and subjected,  if necessary,  to the humidity test with the main part.  
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The humidity treatment is carried out in a humidity cabinet containing air with a relative 
humidity of (93 ± 2) %,  obtained e.g.  by placing in the humidity cabinet a saturated solution of 
Na2SO4  or KNO3  in water,  having a sufficiently large contact surface with the air.  The 

temperature of the air,  at all places where samples can be located,  is maintained within 1  K of 
any convenient value t between 20 °C and 30 °C.  In order to achieve the specified conditions 
within the cabinet,  it is necessary to ensure constant circulation of the air within and,  in 
general,  to use a cabinet which is thermally insulated.  

Before being placed in the humidity cabinet,  the sample is brought to a temperature between 
t and (t + 4) °C.  The tool is considered to be brought to the specified temperature by keeping 
it at this temperature for at least 4 h before the humidity treatment.  

The tool is kept in the cabinet for 48 h.  

Immediately after this test,  the tool shall withstand the tests of Clause 13 at rated voltage or 
the mean of the rated voltage range with the tool switch in the “on” position and under the 
following conditions.  

For single-phase tools and for three-phase tools to be tested as single-phase tools: S1  of 
Figure 3 in the “off” position.  

For three-phase tools not suitable for single-phase supply: a in Figure 4 in the “on” position,  b 
and c in “off” position.  

Then the tool shall withstand the test of Clause 15 in the humidity cabinet,  or in the room in 
which the tool was brought to the prescribed temperature after reassembly of those parts 
which may have been removed.  

1 4.4  Li qu id  systems  shal l  not  subject  the  user to  an  i ncreased  r isk of  e l ectrical  shock duri ng  
foreseeable  m isuse.  

Compliance is checked by the following test: 

The residual current device,  if any,  shall be disabled during the test.  

The tool is operated at rated voltage with approximately 1 ,0 % NaCl solution in the following 
modes if applicable: 

– after  overf i l l i ng  of  the  f l u i d  reservoi r  by 1 5  % of  the  capaci ty of  the  container,  or  by 
0, 25  l ,  wh ichever  i s  the  g reater;  

– om ission  of  a  washer  or other user removable  part;  

– m isassembly of  l i qu id  system  connecti ons  rou ti nely made  by the  user.  

In each mode,  the tool is operated for 1  min in all positions consistent with the relevant part 2 
and the manufacturer's instructions while monitoring the leakage current as in Clause 13.  
During the test the leakage current shall not exceed:  

– 2 mA for a class II tool; 

– 5 mA for a class I tool.  

Following this test,  the tool shall meet the test of 13.1  after being allowed to dry for 24 h at 
ambient temperature.  
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1 4.5  Li qu id  systems  shal l  be  constructed  of  components  capable  of  wi thstand ing  the  
pressure  i n  normal  use  wi thou t  l eaking .  

Compliance is checked by the following test: 

The liquid system is closed and an approximately 1 ,0 % NaCl solution at a hydrostatic 
pressure equal to twice the pressure stated in 8.12.2 d) 1) is applied for 1  h.  The leakage 
current of accessible parts is measured as described in Clause 13.  During the test the 
leakage current shall not exceed:  

– 2 mA for a class II tool; 

– 5 mA for a class I tool.  

Following this test,  the tool shall meet the test of 13.1  after being allowed to dry for 24 h at 
ambient temperature.  

The residual current device,  if any,  shall be disabled during the test.  

1 4.6  Res idual  curren t  devices  used  to  provide  protecti on  from  shock i n  the  case  of  fai l u re  of  
the  l i qu id  system  shal l  comply wi th  I EC  61 540 and  shal l  meet  the  fo l l owing  requ i rements  a)  to  
c) :  

a)  The  RCD shal l  d i sconnect  both  mains  conductors ,  bu t  not  the  earth  conductor i f  provided ,  
when  the  l eakage  exceeds  1 0  mA and  wi th  a  maximum  response  of  300  ms.  

 Compliance is checked by inspection and the test of 9.9.2 of IEC 61540.  In addition,  
during the test,  the earthing conductor shall not become disconnected.  

b)  The  RCD shal l  be  re l i able  for  i ts  i n tended  use.  

 Compliance is checked at rated voltage by operating the residual current device under 
conditions of simulated leakage as in (a) above during conditions of locked rotor of the 
tool for 50 cycles.   The residual current device shall operate correctly for all cycles.  

c)  The  RCD shal l  be  i nstal led  such  that  i t  i s  un l ikel y to  be  removed  duri ng  use  or  rou ti ne  
normal  main tenance.  

 Th is  requ i rement  i s  considered  fu l f i l l ed  i f  the  res idual  cu rren t  device  i s  f i xed  to  the  too l  or  
the  power suppl y cord  connected  to  the  tool .  

 Where  f i tted  i n  the  supply cord ,  the  res idual  cu rren t  device  shal l  be  provided  wi th  Type  Y 
attachment or  Type  Z  attachment  for  connecti on  wi th  the  suppl y cord  and  i n terconnecting  
cord .  

Where  f i tted  i n  the  supply cord,  the  res idual  curren t  device  shal l  be  wi th in  a d istance  of  
0 , 5  m  from  the  suppl y or i t  shal l  be  f i t ted  i n  the  supply p lug  

Compliance is checked by inspection.  

1 5  Electric  strength  

1 5. 1  The  electric  s treng th  shal l  be  adequate.  

Compliance is checked by the tests of 15.2.  

Protective impedance is disconnected from live parts before carrying out the tests.  

The tests are made on the tools at room temperature and not connected to the supply.  
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