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FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss ion  ( I EC)  i s  a  worl dwide  organ i zat i on  for  s tandard i zat i on  compri s i ng  
al l  nati onal  e l ectrotechn i cal  comm i ttees  ( I EC  Nati onal  Comm i ttees) .  The  object  of  I EC  i s  to  promote  
i n ternati onal  co-operat i on  on  al l  questi ons  concern i ng  s tandard i zat i on  i n  the  e l ectr i cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other  acti vi t i es ,  I EC  publ i shes  I n ternati onal  S tandards,  Techn i cal  Speci f i cati ons,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC  
Publ i cat i on(s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may part i ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmental  and  non -
governmental  organ i zat i ons  l i a i s i ng  wi th  the  I EC al so  part i c i pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zati on  for  Standard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by  
ag reement  between  the  two  organ i zat i ons .  

2)  The  formal  deci s i ons  or  ag reements  of  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss i ble,  an  i n ternati onal  
consensus  of  opi n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati on  from  al l  
i n terested  I EC  Nati onal  Comm i ttees.   

3 )  I EC Publ i cat i ons  have  the  form  of  recommendati ons  for  i n ternati onal  u se  and  are  accepted  by  I EC  Nati onal  
Comm i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  made  to  ensu re  that  the  techn i cal  con tent  of  I EC  
Publ i cat i ons  i s  accu rate,  I EC  cannot  be  he ld  responsibl e  for  the  way i n  wh i ch  they are  used  or fo r  any  
m i s i n terpretati on  by any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC Nati onal  Comm i ttees  undertake  to  apply I EC  Publ i cati ons  
transparen tl y to  the  maximum  exten t  poss i bl e  i n  thei r  nat i onal  and  reg i onal  publ i cati ons .  Any d i vergence  
between  any I EC  Publ i cat i on  and  the  correspond i ng  nat i onal  or reg i onal  publ i cat i on  shal l  be  c l earl y  i n d i cated  i n  
the  l atter.  

5)  I EC i tsel f  does  not  provide  any attestati on  of  con form i ty.  I ndependen t  cert i f i cat i on  bod ies  provi de  conform i ty  
assessment  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of  con form i ty.  I EC i s  not  respons i ble  for  any  
servi ces  carri ed  ou t  by i ndependent  cert i f i cat i on  bod i es.  

6)  Al l  users  shou ld  ensure  that  they have  the  l atest  ed i t i on  of  th i s  publ i cati on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  employees,  servants  o r  agen ts  i ncl ud i ng  i n d i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Comm i ttees  for  any personal  i n j u ry,  property  damage  or  
o ther damage  of  any natu re  whatsoever,  whether d i rect  or  i nd i rect,  or  for  costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  o f  the  publ i cat i on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any other I EC  
Publ i cati ons.   

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  c i ted  i n  th i s  publ i cati on .  Use  of  the  referenced  publ i cati ons  i s  
i nd i spensable  for  the  correct  appl i cat i on  of  th i s  publ i cat i on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  some  of  the  e l ements  of  th i s  I EC  Publ i cati on  may be  the  subject  o f  
paten t  ri g h ts .  I EC  shal l  not  be  held  responsibl e  for  i den ti fyi ng  any or  a l l  such  paten t  ri gh ts .  

DISCLAIMER 
Th is  Consol idated  version  i s  not  an  official  IEC Standard  and  has been  prepared  for  
user conven ience.  On ly the curren t  versions of  the standard  and  i ts  amendment(s)  
are  to  be  considered  the official  documents.  

Th is  Consol idated  version  of  IEC 60335-2-4 bears the  ed i t ion  number 6.2.  I t  consists  of  
the sixth  ed i t ion  (2008-09)  [documents 61 /3677/FDIS and  61 /3697/RVD] ,  i ts  amendment  1  
(201 2-1 1 )  [documents 61 /4447/FDIS and  61 /4500/RVD]  and  i ts  amendment  2  (201 7-08)  
[documents 61 /5287/CDV and  61 /5373/RVC] .  The technical  content  i s  identical  to  the  
base ed i t ion  and  i ts  amendments.  

In  th is  Red l ine version ,  a  vertical  l i ne i n  the marg in  shows where the techn ical  content  
is  modi fied  by amendments  1  and  2 .  Add i tions  are  in  g reen  text,  deletions  are in  
strikethrough  red  text.  A separate Final  version  wi th  al l  changes accepted  i s  avai lable  
in  th is  publ ication .  
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I n ternational  Standard  I EC  60335-2-4  has  been  prepared  by I EC techn ical  comm i ttee  61 :  
Safety of  household  and  s im i lar  e l ectrical  appl i ances.  

The  pri ncipal  changes  i n  th is  ed i t i on  as  compared  wi th  the  f i fth  ed i t ion  of  IEC  60335-2-4  are  
as  fo l l ows  (m inor changes  are  not  l i s ted) :  

– al i g ns  the  text  wi th  I EC  60335-1 :2001 ,  and  i ts  Amendments  1  and  2;  

– clari f ies  cri teria  for the  protecti on  against  mechan ical  hazards  for double  l i d  appl i ances  
(20. 1 03  and  20 . 1 04) ;  

– some notes  have  been  converted  to  normative  text  (Clause  1 ,  20. 1 02  and  Annex  AA) .  

Th is  publ icati on  has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D i recti ves,  Part  2.  

Th is  part  2  i s  to  be  u sed  in  con junction  wi th  the  l atest  ed i t ion  of  I EC  60335-1  and  i ts  
amendments .  I t  was  establ i shed  on  the  bas is  of  the  fou rth  ed i t i on  (2001 )  of  that  standard.  

NOTE  1  When  “Part  1 ”  i s  men ti oned  i n  th i s  s tandard ,  i t  refers  to  I EC  60335-1 .  

This  part  2  supplemen ts  or  mod i f i es  the  correspond ing  c lauses  i n  I EC  60335-1 ,  so  as  to  
convert  that  publ ication  i n to  the  I EC  s tandard :  Safety requ i rements  for e lectric  spin  extractors.  

NOTE  2  The  fo l l owing  annex con tai n  provi s i ons  su i tabl y  mod i f i ed  from  another I EC  standard:  

Annex AA Rins i ng  agent  I EC  60436  

Void   

When  a particu lar subclause  of  Part  1  i s  not  mentioned  i n  th is  part  2,  that  subclause  appl ies  
as  far as  i s  reasonable.  When  th is  standard  states  "add i t i on " ,  "mod i fi cati on "  or  " replacement" ,  
the  re levant  text  i n  Part  1  i s  to  be  adapted  accord ing l y.  

NOTE  3  The  fo l l owing  numberi ng  system  i s  used :  

– subclauses,  tables  and  f i gu res  that  are  n umbered  s tart i ng  from  1 01  are  add i t i onal  to  those  i n  Part  1 ;  

– un less  notes  are  i n  a  new subclause  or  i n vol ve  notes  i n  Part  1 ,  they are  numbered  s tart i ng  from  1 01 ,  i ncl ud i ng  
those  i n  a  replaced  clause  or  subclause;   

– add i t i onal  annexes  are  l ettered  AA,  BB,  etc.  

NOTE  4  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 .  

Words  i n  bold  i n  the  text  are  defi ned  i n  Clause  3 .  When  a  defi n i t i on  concerns  an  ad j ect i ve ,  the  ad j ect i ve  and  the  
associated  noun  are  al so  i n  bo l d .  

A l i s t  of  al l  parts  of  the  IEC  60335  seri es ,  under the  general  t i t l e:  Household and similar 
electrical appliances – Safety,  can  be  found  on  the  I EC  webs i te.  

The  fo l l owing  d i fferences  exis t  i n  the  coun tries  i nd icated  below.  

– 3 . 1 . 9:  As  an  al ternati ve  to  the  test  materi al  speci f i ed ,  pi eces  of  c l oth  having  an  area between  4  800  cm
2
 and  

5  000  cm
2
,  wi th  one  s i de  at  l east  55  cm ,  may be  used  for  the  tests  (USA) .  

– 6 . 1 :  C lass  0 I  appl i ances  are  al l owed  (Japan ) .  

– 6 . 2:  I PX0  appl i ances  are  al l owed  (USA) .  

– 1 5 . 2:   The  test  i s  d i fferen t  (USA) .  

– 1 8:  The  test  i s  carri ed  ou t  fo r  6  000  cycles  (Canada and  USA) .  

– 1 9 . 7:   Th i s  subclause  i s  appl i cable  (USA) .  

– 20 . 1 01 :  The  test  i s  not  carri ed  ou t  (USA) .  
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– 20. 1 03:  The  requ i rement  i s  d i fferent  (USA) .  

– 20 . 1 04:  The  requ i rement  i s  d i fferent  (USA) .  

– 21 . 1 01 :  There  are  constructi onal  requ i rements  for  metal  l i d s  and  the  tests  are  d i fferent  for thermoplasti c  l i ds  
(USA)  

– 21 . 1 02:  There  are  constructi onal  requ i rements  for  metal  l i d s  and  the  tests  are  d i fferent  for thermoplasti c  l i ds  
(USA) .  

 

The  comm i ttee  has  decided  that  the  contents  of  the  base  publ ication  and  i ts  amendmen ts  wi l l  
remain  unchanged  unt i l  the  stabi l i ty date  i nd icated  on  the  I EC  web s i te  under  
"h ttp: //webstore. i ec. ch "  i n  the  data re lated  to  the  speci f i c  publ ication .  At  th is  date,  the  
publ ication  wi l l  be   

•  reconfi rmed,  

•  wi thdrawn ,  

•  replaced  by a revised  ed i ti on ,  or  

•  amended.  

NOTE  5  The  atten t i on  of  Nat i onal  Comm i ttees  i s  d rawn  to  the  fact  that  equ ipment  manu factu rers  and  test i ng  
organ i zati ons  may  need  a  trans i t i onal  peri od  fo l l owing  publ i cat i on  of  a  new,  amended  or  revi sed  I EC  publ i cati on  i n  
wh i ch  to  make  products  i n  accordance  wi th  the  new requ i rements  and  to  equ ip  themselves  for  conducti ng  new or  
revi sed  tests .  

I t  i s  the  recommendati on  of  the  comm i ttee  that  the  con ten t  of  th i s  publ i cati on  be  adopted  for implementat i on  
nati onal l y  not  earl i er  than  1 2  mon ths  or l ater than  36  mon ths  f rom  the  date  of  publ i cati on .  

 

IMPORTANT – The  “colour inside”  l ogo  on  the  cover page of  th is  publ ication  i nd icates 
that  i t  contains colours  which  are considered  to  be usefu l  for the correct  understand ing  
of  i ts  contents.  Users should  therefore  print  th is  publ ication  using  a  colour printer.  
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INTRODUCTION  

I t  has  been  assumed  i n  the  d raft i ng  of  th is  I n ternational  Standard  that  the  execu tion  of  i ts  
provis i ons  i s  en trusted  to  appropriate l y qual i f i ed  and  experienced  persons.   

Th is  s tandard  recogn izes  the  in ternati onal l y accepted  l evel  of  protecti on  against  hazards  such  
as  e lectrical ,  mechan ical ,  thermal ,  f i re  and  rad iati on  of  appl i ances  when  operated  as  i n  
normal  use  taking  i n to  account  the  manu factu rer's  i nstructions.  I t  also  covers  abnormal  
s i tuations  that  can  be  expected  i n  practice  and  takes  i n to  accoun t  the  way i n  wh ich  
e lectromagnetic  phenomena can  affect  the  safe  operati on  of  appl iances.  

Th is  s tandard  takes  i n to  accoun t  the  requ i rements  of  I EC  60364 as  far as  poss ible  so  that  
there  i s  compatibi l i ty wi th  the  wi ri ng  ru les  when  the  appl i ance  i s  connected  to  the  suppl y 
mains.  However,  nat ional  wi ring  ru les  may d i ffer.  

I f  an  appl i ance  wi th i n  the  scope  of  th is  standard  also  i ncorporates  functi ons  that  are  covered  
by another part  2  of  I EC  60335,  the  re levant  part  2  i s  appl i ed  to  each  functi on  separatel y,  as  
far  as  i s  reasonable .  I f  appl icable,  the  i n f l uence  of  one  functi on  on  the  other i s  taken  i n to  
account.   

When  a part  2  standard  does  not  i ncl ude  add i t i onal  requ i rements  to  cover hazards  deal t  wi th  
i n  Part  1 ,  Part  1  appl i es.   

NOTE  1  Th i s  means  that  the  techn i cal  comm i ttees  responsi ble  for  the  part  2  s tandards  have  determ ined  that  i t  i s  
not  necessary to  speci fy  part i cu lar requ i rements  for  the  appl i ance  i n  quest i on  over and  above  the  general  
requ i rements.   

This  standard  i s  a  product  fam i l y s tandard  deal i ng  wi th  the  safety of  appl i ances  and  takes  
precedence  over hori zontal  and  generic  standards  covering  the  same subj ect.  

NOTE  2  Hori zon tal  and  g eneri c  s tandards  coveri ng  a  hazard  are  not  appl i cable  s i nce  they have  been  taken  i n to  
cons iderat i on  when  devel opi ng  the  general  and  part i cu lar  requ i rements  for  the  I EC  60335  seri es  of  s tandards.  For  
example,  i n  the  case  of  temperatu re  requ i rements  for su rfaces  on  many appl i ances,  generi c  s tandards,  such  as  
I SO 1 3732-1  for  hot  su rfaces,  are  not  appl i cable  i n  add i t i on  to  Part  1  o r part  2  s tandards.  

An  appl iance  that  compl i es  wi th  the  text  of  th is  standard  wi l l  not  necessari l y be  cons idered  to  
compl y wi th  the  safety pri nciples  of  the  standard  i f ,  when  exam ined  and  tested,  i t  i s  found  to  
have  other  features  wh ich  impai r  the  level  of  safety covered  by these  requ i rements.  

An  appl i ance  employing  materials  or  having  forms of  constructi on  d i ffering  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 t  of  
the  requ i rements  and ,  i f  found  to  be  substantial l y equ ivalent,  may be  cons idered  to  comply 
wi th  the  s tandard .  
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES –  
SAFETY –  

 
Part  2-4:  Particular requirements  for spin  extractors  

 
 
 

1  Scope 

This  c lause  of  Part  1  i s  replaced  by the  fo l l owing .  

Th is  I n ternational  Standard  deals  wi th  the  safety o f   

–  stand  alone  e lectric  spin  extractors ,  and  

– spin  extractors  i ncorporated  i n  wash ing  mach ines  that  have  separate  containers  for 
wash ing  and  spin  extraction  

for household  and  s im i lar  purposes  that  have  a capaci ty not  exceed ing  1 0  kg  of  d ry c lo th  and  
a drum  peripheral  speed  not  exceed ing  50  m /s,  the i r  rated  vol tages  be ing  not  more  than  
250  V for  s ing le-phase  appl i ances  and  480  V for  other appl i ances.  

Appl iances  not  i n tended  for  normal  household  use  bu t  wh ich  nevertheless  may be  a sou rce  of  
danger to  the  publ ic,  such  as  spin  extractors  i n tended  to  be  used  by l aymen  i n  shops,  i n  l i gh t  
i ndustry and  on  farms,  and  spin  extractors  for communal  use  i n  bl ocks  of  f lats  or  i n  
l aunderettes  are  wi th i n  the  scope  of  th is  standard.  

As  far  as  i s  practicable,  th is  standard  deals  wi th  the  common  hazards  presented  by appl iances  
wh ich  are  encoun tered  by al l  persons  i n  and  around  the  home.  However,  i n  general ,  i t  does  
not  take  i n to  account  

– persons  ( i nclud ing  ch i l dren)  whose   

•  phys ical ,  sensory or  men tal  capabi l i t i es;  or   

•  l ack of  experience  and  knowledge   

prevents  them  from  usi ng  the  appl iance  safe l y wi thou t  supervis i on  or i nstructi on ;  

– ch i l dren  playing  wi th  the  appl iance.  

NOTE  1 01  Atten ti on  i s  d rawn  to  the  fact  that  

– for appl i ances  i n tended  to  be  used  i n  veh i cles  or on  board  sh ips  or ai rcraft ,  add i t i onal  requ i rements  may be  
necessary;  

– i n  many countri 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  nat i onal  
au thori t i es  responsibl e  for  the  protect i on  of  l abour,  the  nat i onal  water suppl y au thori t i es  and  s im i l ar  au thori t i es .  

NOTE  1 02  Th i s  s tandard  does  not  appl y to  

– appl i ances  i n tended  excl us i ve l y  for  i ndustri al  pu rposes;  

– appl i ances  i n tended  to  be  used  i n  l ocati ons  where  speci al  cond i t i ons  prevai l ,  such  as  the  presence  of  a  
corros i ve  or  explos i ve  atmosphere  (dust,  vapou r or  gas) .  
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2 Normative references 

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

Addition: 

IEC  60730-2-1 2:2005,  Automatic electrical controls for household and similar use – Part 2: 
Particular requirements for electrically operated door locks 

3 Terms and  defin i tions  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

3 . 1 .9  Replacement:  

normal  operation  
operati on  of  the  appl iance  under the  fo l lowing  cond i t i ons  

The  drum  is  f i l l ed  wi th  texti l e  material  having  a  mass  i n  the  dry cond i t ion  equal  to  the  
maximum  mass  speci fi ed  i n  the  i nstructions.  The  text i le  material  cons ists  of  pre-washed  

double  hemmed  cotton  sheets  having  d imens ions  of  approximate l y 700  mm  ×  700  mm  and  a  

speci f i c  mass  between  1 40  g /m 2  and  1 75  g /m 2  i n  the  dry cond i t ion .  I t  i s  saturated  wi th  water 
before  be ing  even l y d istribu ted  in  the  drum .  

4 General  requirement  

This  c lause  of  Part  1  i s  appl icable.  

5 General  condi tions for the tests  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

5.2  Addition: 

The tests of 21 .1 01,  21. 102 and 22.1 01  shall be carried out on the same appliance as that 
used for the test of Clause 18.  

5.3  Addition:  

The tests of 21. 101  and 21. 102 are carried out before the test of Clause 18.  The test of 
22. 101  is carried out after the test of Clause 1 8.  

6 Classi fication  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

6. 1  Modification:  

Appl iances  shal l  be  class I ,  class I I  o r  class  I I I .  

6.2  Addition:  

Appl iances  shal l  be  at  l east  I PX4.  
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7 Marking  and  instructions  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

7. 1 0  Addition:  

I f  the  off  posi t ion  i s  on l y i nd icated  by l etters ,  the  word  "off"  shal l  be  used.  

7.1 2  Addition:  

The i nstructions  shal l  speci fy the  maximum  mass  of  dry c loth  i n  ki lograms,  to  be  used  i n  the  
appl iance.  

7.1 2. 1  Addition:  

I f  the  l abel  speci f i ed  i n  7 . 1 01  i s  suppl ied  wi th  the  appl iance,  the  instal lat i on  i nstructi ons  shal l  
state  that  i t  has  to  be  permanentl y f i xed  to  the  wal l  c l ose  to  the  appl iance.  

For appl i ances  i n tended  for communal  use  i n  b locks  of  f lats ,  and  having  an  i n terlock system  
that  has  to  be  energ ized  i n  order to  re lease  the  l i d ,  the  instal lati on  i nstructions  shal l  s tate  that  
a  device  for swi tch ing  o ff  the  appl i ance  au tomatical l y i s  not  to  be  i nstal led  i n  the  suppl y 
ci rcu i t.  

7.1 01  Appl iances  i n tended  for communal  use  i n  bl ocks  of  f l ats ,  and  having  an  in terlock 
system  that  has  to  be  energ ized  in  order to  re lease  the  l i d ,  shal l  be  suppl ied  wi th  a l abel  that  
states  the  substance  of  the  fo l lowing ,  un less  the  i nstructi on  i s  marked  on  the  appl iance:  

This  spin  extractor  has  to  be  connected  to  the  suppl y mains  before  the  l i d  can  be  opened .  
Do  not  force  i t  open .  

8 Protection  against  access to  l i ve parts  

This  c lause  of  Part  1  i s  appl icable.  

9 Starting  of  motor-operated  appl iances  

This  c lause  of  Part  1  i s  not  appl icable.  

1 0  Power input  and  current  

This  c lause  of  Part  1  i s  appl icable.  

1 1  Heating  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 1 .7  Replacement:  

Appliances are operated for five periods of water extraction,  the periods being separated by a 
rest period.  Each rest period,  which includes the braking time,  has a duration of 1  min for 
each kilogram of dry textile material or 4 min,  whichever is longer.  During the rest period,  the 
textile material is re-saturated with water.  
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For appliances incorporating a programmer or timer,  the water extraction period is the 
maximum allowed by the control.  

For other appliances,  the water extraction period has a duration of 

– 15 min for continuous-flow rinsing appliances;  

– 5 min for other appliances.  

If a longer period is indicated in the instructions,  this period applies instead.  

1 2  Void  

1 3  Leakage current  and  electric  strength  at  operating  temperature  

This  c lause  of  Part  1  i s  appl icable.  

1 4  Transient  overvol tages 

This  c lause  of  Part  1  i s  appl icable.  

1 5  Moisture resistance 

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 5.2  Replacement Addition:  

Appl iances  shal l  be  constructed  so  that  spi l l age  of  l i qu id  i n  normal  use  does  not  affect  thei r  
e lectrical  i nsu lation .  

Compliance is checked by the following tests.  

Appliances with type X attachment,  except those having a specially prepared cord,  are fitted 
with the lightest permissible type of flexible cord and having the smallest cross-sectional area 
specified in Table 13.  

The inlet to the discharge pump or to the gravity drain is blocked.  The drum is filled as 
specified for normal operation,  the mass of water being twice the mass of the dry textile 
material.  Any water remaining after the saturation process is poured into the appliance,  which 
is  supplied at rated voltage and operated for 1  min or the maximum period allowed by the 
programmer or timer,  whichever is shorter.  

In addition,  continuous-flow rinsing appliances having a vertical axis are completely filled with 
saturated textile material and 10 l of water is poured in over a period of 20 s.  The appliance is 
then operated while supplied at rated voltage.  

For all appliances,  0,5 l of water containing approximately 1  % NaCl and 0, 6 % of rinsing 
agent,  as specified in Annex AA,  the solution is poured rapidly over the top of the appliance in 
the most unfavourable way so that the spillage solution also flows over the surface of the 
appliance that incorporate controls and other places where it may penetrate the appliance 
enclosure,  the controls being placed in the on most unfavourable position.  The controls are 
then operated through their working range,  this operation being repeated after a period of 5 
min.   
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The appliance shall then withstand the electric strength test of 16.3 and inspection shall show 
that there is no trace of water on insulation that could result in a reduction of clearances  or 
creepage distances below the values specified in Clause 29.  

1 6  Leakage current  and  electric  strength  

This  c lause  of  Part  1  i s  appl icable.  

1 7  Overload  protection  of  transformers and  associated  ci rcui ts  

This  c lause  of  Part  1  i s  appl icable.  

1 8  Endurance 

This  c lause  of  Part  1  i s  replaced  by the  fo l l owing .  

Appl i ances  having  l i ds  that  can  be  opened  wh i l e  the  drum  is  rotati ng  shal l  be  constructed  so  
that  braking  mechan isms  and  l i d  i n terlocks  wi thstand  the  stresses  to  wh ich  they may be  
exposed  i n  normal  use.  

Compliance is checked by the following test.  

The appliance is supplied at 1 , 06 times rated voltage and operated under normal operation  
until the motor has reached its maximum speed.  

The lid is then fully opened.  The test is repeated after the drum has been at rest for a period 
long enough to ensure that the appliance does not attain an excessive temperature.  

The test is carried out 

– for braking mechanisms: 

•  3 500 times for separate spin extractors; 

•  1  000 times for spin extractors incorporated in washing machines; 

– for lid interlocks,  6 000 times.  

The textile material is re-saturated with water at least every 250 times.  

After the test,  the appliance shall be fit for further use and compliance with this standard shall 
not be impaired.  

NOTE  Forced  cool i ng  may be  used  to  preven t  excessi ve  temperatu res  and  to  shorten  the  test.  

1 9  Abnormal  operation  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 9.7  N ot  appl icable.  

1 9.9  N ot  appl icable.  
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20  Stabi l i ty and  mechanical  hazards  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

20. 1  Addition:  

The drum is empty,  or filled as specified for normal operation,  whichever is more unfavourable.  

20. 1 01  Appl i ances  shal l  not  be  adversel y affected  by an  unbalanced  l oad .  

Compliance is checked by the following test.  

The appliance is placed on a horizontal support and a load having a mass of 0, 2 kg or 1 0 % of 
the maximum mass of textile material specified in the instructions,  whichever is higher,  is 
fixed to the inside wall of the drum half-way along its length.  

The appliance is supplied at rated voltage and operated for 5 min or the maximum period 
allowed by a programmer or timer,  whichever is shorter.  

The test is carried out four times,  the load being moved each time through an angle of 90° 
around the wall of the drum.  

If compliance relies on the operation of an electronic circuit,  the test is repeated with the 
fault conditions in a) to g) of 19. 11 . 2 applied one at a time to the electronic circuit.  

The appliance shall not overturn and the drum shall not hit other parts except the enclosure.  

After the test,  the appliance shall be fit for further use.  

20. 1 02  The  l i d  or  door shal l  be  i n terlocked  so  that  the  appl iance  can  on l y be  operated  when  
the  l i d  or  door i s  i n  the  c l osed  pos i t i on .  

Compliance is checked by inspection,  by manual test and by the following test.  

Test probe B of IEC 61 032 is applied in order to try and release any interlock that is needed 
to comply with the requirement.  The interlock shall not release.  

20. 1 03  For  appl iances  having  a drum  wi th  a rotati onal  kinetic  energy exceed ing  1  500  J ,  or  

– for appl i ances  having  a s i ng le  l i d ,  a  maximum  peripheral  speed  exceed ing  20  m /s,  

– for appl i ances  i ncorporati ng  two  l i ds ,  a  maximum  peripheral  speed  exceed ing  25  m /s,  

i t  shal l  not  be  poss ible  to  open  the  l i d  wh i le  the  drum  is  i n  motion .  

Compliance is checked by inspection,  by measurement of the maximum peripheral speed,  by 
calculation of the rotational kinetic energy and by the following test.  

The appliance is supplied at rated voltage  and operated empty.  The force determined during 
the test of 22. 101  with the lid interlocked is applied to the lid in an attempt to open it.  

If compliance relies on the operation of an electronic circuit,  the test is repeated under the 
following conditions applied separately: 

– the fault conditions in a) to g) of 19. 11 .2 applied one at a time to the electronic circuit; 

– the electromagnetic phenomena tests of 1 9.1 1. 4.1  to 19. 11 . 4. 6 applied to the appliance.   
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In an appliance containing lids or doors that are controlled by one or more interlocks,  one of 
the interlocks may be released provided that the following conditions are fulfilled: 

– the lid or door does not move automatically to an open position when the interlock is 
released;and 

– the appliance will not restart after the cycle in which the interlock was released.  

It shall not be possible to open the lid while the drum is in motion.  

If the drum is not cylindrical,  the peripheral speed is the mean peripheral speed.  

NOTE  The  rotati onal  ki neti c  energy i s  cal cu l ated  from  the  fo l l owi ng  formu la:  

4

2mv
E =  

where  

E i s  the  rotat i onal  ki neti c  energy,  i n  J ;  

m  i s  the  mass  of  the  c l oth  speci f i ed  i n  the  i nstruct i ons  for u se,  i n  kg ;  

v i s  the  maximum  peripheral  speed  of  the  drum ,  i n  m /s .  

If the electronic circuit is programmable,  the software shall contain measures to control the 
fault/error conditions specified in Table R1  and is evaluated in accordance with the relevant 
requirements of Annex R.  

20. 1 04  For appl i ances  having  a drum  wi th  a rotati onal  kinetic  energy not  exceed ing  1  500  J  
and  

– for  a  appl iances  having  a  s i ng le  l i d ,  a  maximum  peripheral  speed  not  exceed ing  20  m /s,  

– for appl i ances  i ncorporati ng  two  l i ds ,  a  maximum  peripheral  speed  not  exceed ing  25  m /s,  

moving  parts  shal l  not  be  accessible  wh i le  the  motor i s  energ i zed  or when  the  drum  speed  
exceeds  60  r/m in .  

The  braking  system  shal l  not  be  affected  by the  penetration  of  water.  

Compliance is checked by measurement of the maximum peripheral speed,  by calculation of 
the rotational kinetic energy and by the following test,  which is carried out after repeating the 
spillage test of 1 5. 2.  

NOTE  The  rotati onal  ki neti c  energy i s  cal cu l ated  i n  accordance  wi th  the  formu la i n  20. 1 03.  

The appliance is supplied at rated voltage  and operated empty.  For appliances having a 
single lid and for appliances incorporating two lids where the second lid does not open 
independently of the first lid,  the lid or first lid as appropriate is gradually opened and 

– with an opening of 4 mm to 10 mm,  it shall not be possible to touch parts rotating at a 
speed exceeding 60 r/min with the test probe 12 of IEC 61032; 

– with an opening greater than 1 0 mm,  but not more than 1 2 mm,  it shall not be possible to 
touch parts rotating at a speed exceeding 60 r/min with a test rod 3 mm in diameter and 
120 mm long.  In addition,  the test probe B of IEC 61032 is applied and shall not come 
within a distance of 20 mm from the rotating parts;  

– with an opening greater than 12 mm,  the motor shall be disconnected from the supply and 
within 7 s,  the drum speed shall not exceed 60 r/min.   

For appliances incorporating two lids where the second lid opens independently of the first lid,  
the first lid is gradually opened and with an opening greater than 50 mm,  the motor shall be 
disconnected from the supply and within 2 s the drum speed shall not exceed 20 m/s.   
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The second lid is gradually opened and 

–  with an opening of 4 mm to 10 mm,  it shall not be possible to touch parts rotating at a 
speed exceeding 60 r/min with the test probe 12 of IEC 61032; 

–  with an opening greater than 1 0 mm,  but not more than 1 2 mm,  it shall not be possible to 
touch parts rotating at a speed exceeding 60 r/min with a test rod 3 mm in diameter and 
120 mm long.  In addition,  the test probe B of IEC 61032 is applied and shall not come 
within a distance of 20 mm from the rotating parts; 

–  with an opening greater than 12 mm and within 7 s,  the drum speed shall not exceed 
60 r/min.  

NOTE  The  rotati onal  ki neti c  energy i s  measured  i n  accordance  wi th  the  formu la i n  20 . 1 03.  

If compliance relies on the operation of an electronic circuit,  the test is repeated under the 
following conditions applied separately: 

– the fault conditions in a) to g) of 19. 11 .2 applied one at a time to the electronic circuit; 

– the electromagnetic phenomena tests of 19.11 .4.2 and 19.11 .4.5 applied in turn to the 
appliance.   

In an appliance containing lids or doors that are controlled by one or more interlocks,  one of 
the interlocks may be released provided that the following conditions are fulfilled: 

– the lid or door does not move automatically to an open position when the interlock is 
released; and 

– the appliance will not restart after the cycle in which the interlock was released.  

If the electronic circuit is programmable,  the software shall contain measures to control the 
fault/error conditions specified in Table R. 1  and is evaluated in accordance with the relevant 
requirements of Annex R.  

20. 1 05  Protective devices f i tted  in  the  upper part  of  spi n  extractors  having  a vertical  axis  
shal l  be  pos i t i oned  or protected  so  that  the  device  i s  not  l i ke l y to  be  damaged  by text i le  
material  that  may escape  from  the  drum  i n  normal  use.  

Compliance is checked by inspection.  

21  Mechanical  strength  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

21 . 1 01  L ids  of  appl i ances  shal l  have  adequate  mechan ical  s treng th .  

Compliance is checked by the following test.  

A rubber hemisphere having a diameter of 70 mm and a hardness between 40 IRHD and 
50 IRHD is fixed to a cylinder having a mass of 20 kg and dropped from a height of 100 mm 
onto the centre of the lid.  

The test is carried out three times,  after which the lid shall not be damaged to the extent that 
moving parts become accessible.  

21 . 1 02  L ids  and  the i r  h i nges  shal l  have  adequate  res istance  to  d istort ion .  

Compliance is checked by the following test.  

A force of 50 N is applied to the open lid in the most unfavourable direction and position.  
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The test is carried out three times,  after which the hinges shall not have worked loose and the 
appliance shall not be damaged or deformed to such an extent that compliance with the 
appropriate requirements of 20. 102 to 20. 104 is impaired.  

22  Construction  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

22. 1 01  I n terlocks  shal l  be  constructed  so  that  l i ds  or  doors  are  un l ikel y to  be  forced  open  i n  
normal  use.  

Compliance is checked by the following test.  

The lid or door is opened manually as in normal use,  the force applied being measured.  The 
lid or door is closed and interlocked.  An attempt is then made to open the lid or door in the 
same way.  

It shall not be possible to force open the lid or door with a force less than 10 times the value 
originally measured,  with a minimum of 50 N.  

NOTE  The  test  i s  not  carri ed  ou t  i f  the  i n terl ock i s  not  requ i red  for  compl i ance  wi th  Cl ause  20.  

23  Internal  wi ring  

This  c lause  of  Part  1  i s  appl icable.  

24  Components  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

24. 1 .4  Modification: 

The number of cycles of operation for timers is increased to 10 000.  

Addition: 

For lid interlocks,  the number of cycles of operation declared for Subclauses 6. 10 and 6.11  of 
IEC 60730-2-1 2 shall not be less than 6 000.  

25  Supply connection  and  external  flexible cords  

This  c lause  of  Part  1  i s  appl icable.  

26  Terminals  for external  conductors  

This  c lause  of  Part  1  i s  appl icable.  

27 Provision  for earth ing  

This  c lause  of  Part  1  i s  appl icable.  
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28 Screws and  connections  

This  c lause  of  Part  1  i s  appl icable.  

29  Clearances,  creepage d istances and  sol id  insulation  

This  c lause  of  Part  1  i s  appl icable.  

30  Resistance to  heat  and  fi re  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

30.2.3  Not  appl icable.  

31  Resistance to  rusting  

This  c lause  of  Part  1  i s  appl icable.  

32  Radiation,  toxici ty and  simi lar hazards  

This  c lause  of  Part  1  i s  appl icable.  
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Annexes  

The  annexes  of  Part  1  are  appl icable  except  as  fo l l ows.  

Annex C  
(normative)  

 
Ageing  test  on  motors  

Modification: 

The  value  of  p  i n  Table  C. 1  i s  2  000 .  

 

Annex R  
(normative)  

 
Software evaluation  

 

R.2.2.5  Modification:  

For prog rammable  electron ic  ci rcu i ts  wi th  functions  requ i ri ng  software  i ncorporating  
measures  to  contro l  the  fau l t/error cond i ti ons  speci f i ed  in  Table  R. 1  or  Table  R. 2,  detection  of  
a  fau l t/error  shal l  occur before  compl iance  wi th  C lause  1 9,  20 . 1 03  and  20 . 1 04  i s  impai red .  

R.2.2.9  Modification:  

The  software  and  safety-re lated  hardware  under i ts  contro l  shal l  be  i n i t i al i zed  and  shal l  
term inate  before  compl iance  wi th  C lause  1 9 ,  20 . 1 03  and  20. 1 04  i s  impai red.  
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Annex AA 
(normative)  

 
Rinsing  agent  

Any commercial l y avai lable  r ins i ng  agen t  may be  used,  bu t  i f  there  i s  any doubt  wi th  regards  
to  the  test  resu l ts ,  the  composi t i on  of  the  r i ns ing  agen t  shal l  be  as  fo l l ows:  

Substance  
Parts  by mass  

% 

Plu rafac  LF  221 1 )
 

Cumene  su l fonate  (40  % so l u t i on )  

Ci tri c  aci d  (anhydrous )  

Deion i zed  water  

1 5, 0  

1 1 , 5  

3 , 0  

70, 5  

 

The  ri ns ing  agen t  has  the  fo l l owing  propert ies:  

•viscosi ty,  1 7  mPa ⋅s;   

•pH ,  2 , 2  ( 1  %  i n  water) .  

NOTE  The  compos i t i on  of  the  ri ns i ng  agent  i s  extracted  from  I EC  60436.  

————————— 
1 )  P l u rafac  LF  221  i s  the  trade  name  of  a  product  suppl i ed  by BASF.  Th i s  i n formati on  i s  g i ven  for  the  conven ience  

of  u sers  of  th i s  document  and  does  not  consti tu te  an  endorsement  by I EC of  the  product  named.  
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The  bibl i ography of  Part  1  i s  appl icable  except  as  fo l l ows .  
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INTERNATIONAL ELECTROTECHNICAL COMMISSION  
 

____________ 
 

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES –  
SAFETY –  

 
Part  2-4:  Particular requirements  for spin  extractors  

 
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss ion  ( I EC)  i s  a  worl dwide  organ i zat i on  for s tandard i zat i on  compri s i ng  
al l  nati onal  e l ectrotechn i cal  comm i ttees  ( I EC  Nati onal  Comm i ttees) .  The  object  of  I EC  i s  to  promote  
i n ternati onal  co-operat i on  on  al l  questi ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other  acti vi t i es ,  I EC  publ i shes  I n ternati onal  S tandards,  Techn i cal  Speci f i cati ons,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC  
Publ i cat i on(s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may part i ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmental  and  non -
governmental  organ i zat i ons  l i a i s i ng  wi th  the  I EC  al so  part i ci pate  i n  th i s  preparat i on .  I EC  col l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zati on  for  Standard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by  
ag reement  between  the  two  organ i zat i ons .  

2)  The  formal  deci s i ons  or  ag reements  of  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss i ble,  an  i n ternati onal  
consensus  of  opi n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati on  from  al l  
i n terested  I EC  Nati onal  Comm i ttees.   

3 )  I EC Publ i cat i ons  have  the  form  of  recommendati ons  for  i n ternati onal  u se  and  are  accepted  by  I EC  Nati onal  
Comm i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  made  to  ensu re  that  the  techn i cal  con tent  of  I EC  
Publ i cat i ons  i s  accu rate,  I EC  cannot  be  he ld  responsibl e  for  the  way i n  wh i ch  they are  used  or fo r  any  
m i s i n terpretati on  by any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC Nati onal  Comm i ttees  undertake  to  apply I EC  Publ i cati ons  
transparen tl y to  the  maximum  exten t  poss ibl e  i n  thei r  nat i onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cat i on  and  the  correspond i ng  nat i onal  or reg i onal  publ i cat i on  shal l  be  c l earl y  i n d i cated  i n  
the  l atter.  

5)  I EC i tsel f  does  not  provide  any attestati on  of  con form i ty.  I ndependent  cert i f i cati on  bod ies  provi de  conform i ty  
assessment  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of  con form i ty.  I EC i s  not  respons i ble  for  any  
servi ces  carri ed  ou t  by i ndependent  cert i f i cat i on  bod i es.  

6)  Al l  users  shou ld  ensure  that  they have  the  l atest  ed i t i on  of  th i s  publ i cat i on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  employees,  servants  o r  agen ts  i ncl ud i ng  i n d i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Comm i ttees  for  any personal  i n j u ry,  property  damage  or  
o ther damage  of  any natu re  whatsoever,  whether d i rect  or  i nd i rect,  or  for  costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  o f  the  publ i cat i on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any other I EC  
Publ i cati ons.   

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  c i ted  i n  th i s  publ i cat i on .  Use  of  the  referenced  publ i cat i ons  i s  
i nd i spensable  for  the  correct  appl i cat i on  of  th i s  publ i cat i on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  some  of  the  e l ements  of  th i s  I EC  Publ i cati on  may be  the  subject  o f  
paten t  ri g h ts .  I EC  shal l  not  be  held  responsibl e  for  i den t i fyi ng  any or a l l  such  patent  ri gh ts .  

DISCLAIMER 
Th is  Consol idated  version  i s  not  an  official  IEC Standard  and  has been  prepared  for  
user conven ience.  On ly the curren t  versions of  the standard  and  i ts  amendment(s)  
are  to  be  considered  the official  documents.  

Th is  Consol idated  version  of  IEC 60335-2-4 bears the  ed i t ion  number 6.2.  I t  consists  of  
the sixth  ed i t ion  (2008-09)  [documents 61 /3677/FDIS and  61 /3697/RVD] ,  i ts  amendment  1  
(201 2-1 1 )  [documents 61 /4447/FDIS and  61 /4500/RVD]  and  i ts  amendment  2  (201 7-08)  
[documents 61 /5287/CDV and  61 /5373/RVC] .  The technical  content  i s  identical  to  the  
base ed i t ion  and  i ts  amendments.  

Th is  Final  version  does not  show where  the technical  content  i s  mod i fi ed  by 
amendments  1  and  2 .  A separate Red l ine version  wi th  al l  changes h igh l ighted  is  
avai l able  in  th is  publ ication .  
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I n ternational  Standard  I EC  60335-2-4  has  been  prepared  by I EC techn ical  comm i ttee  61 :  
Safety of  household  and  s im i lar  e l ectrical  appl i ances.  

The  pri ncipal  changes  i n  th is  ed i t i on  as  compared  wi th  the  f i fth  ed i t ion  of  IEC  60335-2-4  are  
as  fo l l ows  (m inor changes  are  not  l i s ted) :  

– al i g ns  the  text  wi th  I EC  60335-1 :2001 ,  and  i ts  Amendments  1  and  2;  

– clari f ies  cri teria  for the  protecti on  against  mechan ical  hazards  for double  l i d  appl i ances  
(20. 1 03  and  20 . 1 04) ;  

– some notes  have  been  converted  to  normative  text  (Clause  1 ,  20. 1 02  and  Annex  AA) .  

Th is  publ icati on  has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D i recti ves,  Part  2.  

Th is  part  2  i s  to  be  u sed  in  con junction  wi th  the  l atest  ed i t ion  of  I EC  60335-1  and  i ts  
amendments .  I t  was  establ i shed  on  the  bas is  of  the  fourth  ed i t i on  (2001 )  of  that  standard.  

NOTE  1  When  “Part  1 ”  i s  men ti oned  i n  th i s  s tandard ,  i t  refers  to  I EC  60335-1 .  

This  part  2  supplemen ts  or  mod i f i es  the  correspond ing  c lauses  i n  I EC  60335-1 ,  so  as  to  
convert  that  publ ication  i n to  the  I EC  s tandard :  Safety requ i rements  for e lectric  spin  extractors.  

NOTE  2  Void   

When  a particu lar subclause  of  Part  1  i s  not  mentioned  i n  th is  part  2,  that  subclause  appl ies  
as  far as  i s  reasonable.  When  th is  standard  states  "add i t i on " ,  "mod i fi cati on "  or  " replacement" ,  
the  re levant  text  i n  Part  1  i s  to  be  adapted  accord ing l y.  

NOTE  3  The  fo l l owing  numberi ng  system  i s  used :  

– subclauses,  tables  and  f i gu res  that  are  n umbered  s tart i ng  from  1 01  are  add i t i onal  to  those  i n  Part  1 ;  

– un less  notes  are  i n  a  new subclause  or  i n vol ve  notes  i n  Part  1 ,  they are  numbered  s tart i ng  from  1 01 ,  i ncl ud i ng  
those  i n  a  replaced  clause  or  subclause;   

– add i t i onal  annexes  are  l ettered  AA,  BB,  etc.  

NOTE  4  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 .  

Words  i n  bold  i n  the  text  are  defi ned  i n  Clause  3 .  When  a  defi n i t i on  concerns  an  ad j ect i ve ,  the  ad j ect i ve  and  the  
associated  noun  are  al so  i n  bo l d .  

A l i s t  of  al l  parts  of  the  IEC  60335  seri es ,  under the  general  t i t l e:  Household and similar 
electrical appliances – Safety,  can  be  found  on  the  I EC  webs i te.  

The  fo l l owing  d i fferences  exis t  i n  the  coun tries  i nd icated  below.  

– 3 . 1 . 9:  As  an  al ternati ve  to  the  test  materi al  speci f i ed ,  pi eces  of  c l oth  having  an  area between  4  800  cm
2
 and  

5  000  cm
2
,  wi th  one  s i de  at  l east  55  cm ,  may be  used  for  the  tests  (USA) .  

– 6 . 1 :  C lass  0 I  appl i ances  are  al l owed  (Japan ) .  

– 6 . 2:  I PX0  appl i ances  are  al l owed  (USA) .  

– 1 5 . 2:   The  test  i s  d i fferen t  (USA) .  

– 1 8:  The  test  i s  carri ed  ou t  fo r  6  000  cycles  (Canada and  USA) .  

– 1 9 . 7:   Th i s  subclause  i s  appl i cable  (USA) .  

– 20 . 1 01 :  The  test  i s  not  carri ed  ou t  (USA) .  

– 20 . 1 03:  The  requ i rement  i s  d i fferen t  (USA) .  

– 20 . 1 04:  The  requ i rement  i s  d i fferent  (USA) .  
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– 21 . 1 01 :  There  are  construct i onal  requ i rements  for  metal  l i d s  and  the  tests  are  d i fferent  for thermoplasti c  l i ds  
(USA)  

– 21 . 1 02:  There  are  construct i onal  requ i rements  for  metal  l i d s  and  the  tests  are  d i fferent  for thermoplasti c  l i ds  
(USA) .  

 

The  comm i ttee  has  decided  that  the  contents  of  the  base  publ ication  and  i ts  amendmen ts  wi l l  
remain  unchanged  unt i l  the  stabi l i ty date  i nd icated  on  the  I EC  web s i te  under  
"h ttp: //webstore. i ec. ch "  i n  the  data re lated  to  the  speci f i c  publ ication .  At  th is  date,  the  
publ ication  wi l l  be   

•  reconfi rmed,  

•  wi thdrawn ,  

•  replaced  by a revised  ed i ti on ,  or  

•  amended.  

NOTE  5  The  atten t i on  of  Nat i onal  Comm i ttees  i s  d rawn  to  the  fact  that  equ ipment  manu factu rers  and  test i ng  
organ i zati ons  may  need  a  trans i t i onal  peri od  fo l l owing  publ i cat i on  of  a  new,  amended  or  revi sed  I EC  publ i cati on  i n  
wh i ch  to  make  products  i n  accordance  wi th  the  new requ i rements  and  to  equ ip  themselves  for  conducti ng  new or  
revi sed  tests .  

I t  i s  the  recommendati on  of  the  comm i ttee  that  the  con ten t  of  th i s  publ i cati on  be  adopted  for implementat i on  
nati onal l y  not  earl i er  than  1 2  mon ths  or l ater than  36  mon ths  f rom  the  date  of  publ i cati on .  

 

IMPORTANT – The  “colour inside”  l ogo  on  the  cover page of  th is  publ ication  i nd icates 
that  i t  contains colours  which  are considered  to  be usefu l  for the correct  understand ing  
of  i ts  contents.  Users should  therefore  print  th is  publ ication  using  a  colour printer.  
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INTRODUCTION  

I t  has  been  assumed  i n  the  d raft i ng  of  th is  I n ternational  Standard  that  the  execu tion  of  i ts  
provis i ons  i s  en trusted  to  appropriate l y qual i f i ed  and  experienced  persons.   

Th is  s tandard  recogn izes  the  in ternati onal l y accepted  l evel  of  protecti on  against  hazards  such  
as  e lectrical ,  mechan ical ,  thermal ,  f i re  and  rad iati on  of  appl i ances  when  operated  as  i n  
normal  use  taking  i n to  account  the  manu factu rer's  i nstructions.  I t  also  covers  abnormal  
s i tuations  that  can  be  expected  i n  practice  and  takes  i n to  accoun t  the  way i n  wh ich  
e lectromagnetic  phenomena can  affect  the  safe  operati on  of  appl iances.  

Th is  s tandard  takes  i n to  accoun t  the  requ i rements  of  I EC  60364 as  far as  poss ible  so  that  
there  i s  compatibi l i ty wi th  the  wi ri ng  ru les  when  the  appl i ance  i s  connected  to  the  suppl y 
mains.  However,  nat ional  wi ring  ru les  may d i ffer.  

I f  an  appl i ance  wi th i n  the  scope  of  th is  standard  also  i ncorporates  functi ons  that  are  covered  
by another part  2  of  I EC  60335,  the  re levant  part  2  i s  appl i ed  to  each  functi on  separatel y,  as  
far  as  i s  reasonable .  I f  appl icable,  the  i n f l uence  of  one  functi on  on  the  other i s  taken  i n to  
account.   

When  a part  2  standard  does  not  i ncl ude  add i t i onal  requ i rements  to  cover hazards  deal t  wi th  
i n  Part  1 ,  Part  1  appl i es.   

NOTE  1  Th i s  means  that  the  techn i cal  comm i ttees  responsi ble  for  the  part  2  s tandards  have  determ ined  that  i t  i s  
not  necessary to  speci fy  part i cu lar requ i rements  for  the  appl i ance  i n  quest i on  over and  above  the  general  
requ i rements.   

This  standard  i s  a  product  fam i l y s tandard  deal i ng  wi th  the  safety of  appl i ances  and  takes  
precedence  over hori zontal  and  generic  standards  covering  the  same subj ect.  

NOTE  2  Hori zon tal  and  g eneri c  s tandards  coveri ng  a  hazard  are  not  appl i cable  s i nce  they have  been  taken  i n to  
cons iderat i on  when  devel opi ng  the  general  and  part i cu lar  requ i rements  for  the  I EC  60335  seri es  of  s tandards.  For  
example,  i n  the  case  of  temperatu re  requ i rements  for su rfaces  on  many appl i ances,  generi c  s tandards,  such  as  
I SO 1 3732-1  for  hot  su rfaces,  are  not  appl i cable  i n  add i t i on  to  Part  1  o r part  2  s tandards.  

An  appl iance  that  compl i es  wi th  the  text  of  th is  standard  wi l l  not  necessari l y be  cons idered  to  
compl y wi th  the  safety pri nciples  of  the  standard  i f ,  when  exam ined  and  tested,  i t  i s  found  to  
have  other  features  wh ich  impai r  the  level  of  safety covered  by these  requ i rements.  

An  appl i ance  employing  materials  or  having  forms of  constructi on  d i ffering  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 t  of  
the  requ i rements  and ,  i f  found  to  be  substantial l y equ ivalent,  may be  cons idered  to  comply 
wi th  the  s tandard .  
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES –  
SAFETY –  

 
Part  2-4:  Particular requirements  for spin  extractors  

 
 
 

1  Scope 

This  c lause  of  Part  1  i s  replaced  by the  fo l l owing .  

Th is  I n ternational  Standard  deals  wi th  the  safety o f   

–  stand  alone  e lectric  spin  extractors ,  and  

– spin  extractors  i ncorporated  i n  wash ing  mach ines  that  have  separate  containers  for 
wash ing  and  spin  extraction  

for household  and  s im i lar  purposes  that  have  a capaci ty not  exceed ing  1 0  kg  of  d ry c lo th  and  
a drum  peripheral  speed  not  exceed ing  50  m /s,  the i r  rated  vol tages  be ing  not  more  than  
250  V for  s ing le-phase  appl i ances  and  480  V for  other appl i ances.  

Appl iances  not  i n tended  for  normal  household  use  bu t  wh ich  nevertheless  may be  a sou rce  of  
danger to  the  publ ic,  such  as  spin  extractors  i n tended  to  be  used  by l aymen  i n  shops,  i n  l i gh t  
i ndustry and  on  farms,  and  spin  extractors  for communal  use  i n  bl ocks  of  f lats  or  i n  
l aunderettes  are  wi th i n  the  scope  of  th is  standard.  

As  far  as  i s  practicable,  th is  standard  deals  wi th  the  common  hazards  presented  by appl iances  
wh ich  are  encoun tered  by al l  persons  i n  and  around  the  home.  However,  i n  general ,  i t  does  
not  take  i n to  account  

– persons  ( i nclud ing  ch i l dren)  whose   

•  phys ical ,  sensory or  men tal  capabi l i t i es;  or   

•  l ack of  experience  and  knowledge   

prevents  them  from  usi ng  the  appl iance  safe l y wi thou t  supervis i on  or i nstructi on ;  

– ch i l dren  playing  wi th  the  appl iance.  

NOTE  1 01  Atten ti on  i s  d rawn  to  the  fact  that  

– for appl i ances  i n tended  to  be  used  i n  veh i cles  or on  board  sh ips  or ai rcraft ,  add i t i onal  requ i rements  may be  
necessary;  

– i n  many countri 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  nat i onal  
au thori t i es  responsibl e  for  the  protect i on  of  l abour,  the  nat i onal  water suppl y au thori t i es  and  s im i l ar  au thori t i es .  

NOTE  1 02  Th i s  s tandard  does  not  appl y to  

– appl i ances  i n tended  excl us i ve l y  for  i ndustri al  pu rposes;  

– appl i ances  i n tended  to  be  used  i n  l ocati ons  where  speci al  cond i t i ons  prevai l ,  such  as  the  presence  of  a  
corros i ve  or  explos i ve  atmosphere  (dust,  vapou r or  gas) .  

2 Normative references 

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

Addition: 
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IEC  60730-2-1 2:2005,  Automatic electrical controls for household and similar use – Part 2: 
Particular requirements for electrically operated door locks 

3 Terms and  defin i tions  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

3 . 1 .9  Replacement:  

normal  operation  
operati on  of  the  appl iance  under the  fo l lowing  cond i t i ons  

The  drum  is  f i l l ed  wi th  texti l e  material  having  a  mass  i n  the  dry cond i t ion  equal  to  the  
maximum  mass  speci fi ed  i n  the  i nstructions.  The  text i le  material  cons ists  of  pre-washed  

double  hemmed  cotton  sheets  having  d imens ions  of  approximate l y 700  mm  ×  700  mm  and  a  

speci f i c  mass  between  1 40  g /m 2  and  1 75  g /m 2  i n  the  dry cond i t ion .  I t  i s  saturated  wi th  water 
before  be ing  even l y d istribu ted  in  the  drum .  

4 General  requirement  

This  c lause  of  Part  1  i s  appl icable.  

5 General  condi tions for the tests  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

5.2  Addition: 

The tests of 21 .1 01,  21. 102 and 22.1 01  shall be carried out on the same appliance as that 
used for the test of Clause 18.  

5.3  Addition:  

The tests of 21. 101  and 21. 102 are carried out before the test of Clause 18.  The test of 
22. 101  is carried out after the test of Clause 1 8.  

6 Classi fication  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

6. 1  Modification:  

Appl iances  shal l  be  class I ,  class I I  o r  class  I I I .  

6.2  Addition:  

Appl iances  shal l  be  at  l east  I PX4.  

7 Marking  and  instructions  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

7. 1 0  Addition:  



IEC  60335-2-4:2008+AMD1 :201 2  – 9  – 

+AMD2:201 7  CSV   I EC  201 7  

I f  the  off  posi t ion  i s  on l y i nd icated  by l etters ,  the  word  "off"  shal l  be  used.  

7. 1 2  Addition:  

The  i nstructions  shal l  speci fy the  maximum  mass of  dry cl oth  i n  ki log rams,  to  be  used  i n  the  
appl iance.  

7.1 2. 1  Addition:  

I f  the  l abel  speci fi ed  in  7. 1 01  i s  suppl ied  wi th  the  appl iance,  the  i nstal l ati on  i nstructions  shal l  
state  that  i t  has  to  be  permanen tl y f i xed  to  the  wal l  cl ose  to  the  appl i ance.  

For appl iances  i n tended  for  communal  use  i n  b locks  of  f lats ,  and  having  an  i n terlock system  
that  has  to  be  energ i zed  i n  order to  re lease  the  l i d ,  the  i nstal l at ion  instructi ons  shal l  state  that  
a device  for swi tch ing  off  the  appl iance  au tomatical l y i s  not  to  be  i nstal led  i n  the  suppl y 
ci rcu i t.  

7.1 01  Appl iances  in tended  for communal  use  i n  bl ocks  of  f l ats ,  and  having  an  i n terlock 
system  that  has  to  be  energ i zed  i n  order to  re lease  the  l i d ,  shal l  be  suppl i ed  wi th  a l abel  that  
states  the  substance  of  the  fo l lowing ,  un less  the  i nstructi on  i s  marked  on  the  appl iance:  

This  spi n  extractor  has  to  be  connected  to  the  suppl y mains  before  the  l i d  can  be  opened .  
Do  not  force  i t  open .  

8 Protection  against  access to  l i ve parts  

This  c lause  of  Part  1  i s  appl icable.  

9 Starting  of  motor-operated  appl iances  

This  c lause  of  Part  1  i s  not  appl icable.  

1 0  Power input  and  current  

This  c lause  of  Part  1  i s  appl icable.  

1 1  Heating  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 1 .7  Replacement:  

Appliances are operated for five periods of water extraction,  the periods being separated by a 
rest period.  Each rest period,  which includes the braking time,  has a duration of 1  min for 
each kilogram of dry textile material or 4 min,  whichever is longer.  During the rest period,  the 
textile material is re-saturated with water.  

For appliances incorporating a programmer or timer,  the water extraction period is the 
maximum allowed by the control.  

For other appliances,  the water extraction period has a duration of 

– 15 min for continuous-flow rinsing appliances;  

– 5 min for other appliances.  
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If a longer period is indicated in the instructions,  this period applies instead.  

1 2  Void  

1 3  Leakage current  and  electric  strength  at  operating  temperature  

This  c lause  of  Part  1  i s  appl icable.  

1 4  Transient  overvol tages 

This  c lause  of  Part  1  i s  appl icable.  

1 5  Moisture resistance 

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 5.2  Addition: 

The inlet to the discharge pump or to the gravity drain is blocked.  The drum is filled as 
specified for normal operation,  the mass of water being twice the mass of the dry textile 
material.  Any water remaining after the saturation process is poured into the appliance,  which 
is  supplied at rated voltage and operated for 1  min or the maximum period allowed by the 
programmer or timer,  whichever is shorter.  

In addition,  continuous-flow rinsing appliances having a vertical axis are completely filled with 
saturated textile material and 10 l of water is poured in over a period of 20 s.  The appliance is 
then operated while supplied at rated voltage.  

For all appliances,  0, 5 l of the solution is poured rapidly over the top of the appliance in the 
most unfavourable way so that the spillage solution also flows over the surface of the 
appliance that incorporate controls and other places where it may penetrate the appliance 
enclosure,  the controls being placed in the most unfavourable position.  The controls are then 
operated through their working range,  this operation being repeated after 5 min.   

1 6  Leakage current  and  electric  strength  

This  c lause  of  Part  1  i s  appl icable.  

1 7  Overload  protection  of  transformers and  associated  ci rcui ts  

This  c lause  of  Part  1  i s  appl icable.  

1 8  Endurance 

This  c lause  of  Part  1  i s  replaced  by the  fo l l owing .  

Appl i ances  having  l i ds  that  can  be  opened  wh i l e  the  drum  is  rotati ng  shal l  be  constructed  so  
that  braking  mechan isms  and  l i d  i n terlocks  wi thstand  the  stresses  to  wh ich  they may be  
exposed  i n  normal  use.  

Compliance is checked by the following test.  
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The appliance is supplied at 1 , 06 times rated voltage and operated under normal operation  
until the motor has reached its maximum speed.  

The lid is then fully opened.  The test is repeated after the drum has been at rest for a period 
long enough to ensure that the appliance does not attain an excessive temperature.  

The test is carried out 

– for braking mechanisms: 

•  3 500 times for separate spin extractors; 

•  1  000 times for spin extractors incorporated in washing machines; 

– for lid interlocks,  6 000 times.  

The textile material is re-saturated with water at least every 250 times.  

After the test,  the appliance shall be fit for further use and compliance with this standard shall 
not be impaired.  

NOTE  Forced  cool i ng  may be  used  to  preven t  excess i ve  temperatu res  and  to  shorten  the  test.  

1 9  Abnormal  operation  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 9.7  N ot  appl icable.  

1 9.9  N ot  appl icable.  

20  Stabi l i ty and  mechanical  hazards  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

20. 1  Addition:  

The drum is empty,  or filled as specified for normal operation,  whichever is more unfavourable.  

20. 1 01  Appl i ances  shal l  not  be  adversel y affected  by an  unbalanced  l oad .  

Compliance is checked by the following test.  

The appliance is placed on a horizontal support and a load having a mass of 0, 2 kg or 10 % of 
the maximum mass of textile material specified in the instructions,  whichever is higher,  is 
fixed to the inside wall of the drum half-way along its length.  

The appliance is supplied at rated voltage and operated for 5 min or the maximum period 
allowed by a programmer or timer,  whichever is shorter.  

The test is carried out four times,  the load being moved each time through an angle of 90° 
around the wall of the drum.  

If compliance relies on the operation of an electronic circuit,  the test is repeated with the 
fault conditions in a) to g) of 19. 11 . 2 applied one at a time to the electronic circuit.  

The appliance shall not overturn and the drum shall not hit other parts except the enclosure.  
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After the test,  the appliance shall be fit for further use.  

20.1 02  The  l i d  or  door shal l  be  i n terlocked  so  that  the  appl iance  can  on l y be  operated  when  
the  l i d  or  door i s  i n  the  c l osed  pos i t i on .  

Compliance is checked by inspection,  by manual test and by the following test.  

Test probe B of IEC 61032 is applied in order to try and release any interlock that is needed 
to comply with the requirement.  The interlock shall not release.  

20.1 03  For  appl i ances  having  a drum  wi th  a  rotational  kinetic  energy exceed ing  1  500  J ,  or  

– for appl i ances  having  a s i ng le  l i d ,  a  maximum  peripheral  speed  exceed ing  20  m /s,  

– for appl i ances  i ncorporati ng  two  l i ds ,  a  maximum  peripheral  speed  exceed ing  25  m /s,  

i t  shal l  not  be  poss ible  to  open  the  l i d  wh i le  the  drum  i s  i n  moti on .  

Compliance is checked by inspection,  by measurement of the maximum peripheral speed,  by 
calculation of the rotational kinetic energy and by the following test.  

The appliance is supplied at rated voltage  and operated empty.  The force determined during 
the test of 22. 101  with the lid interlocked is applied to the lid in an attempt to open it.  

If compliance relies on the operation of an electronic circuit,  the test is repeated under the 
following conditions applied separately: 

– the fault conditions in a) to g) of 19. 11 .2 applied one at a time to the electronic circuit; 

– the electromagnetic phenomena tests of 1 9.1 1. 4.1  to 19. 11 . 4. 6 applied to the appliance.   

In an appliance containing lids or doors that are controlled by one or more interlocks,  one of 
the interlocks may be released provided that the following conditions are fulfilled: 

– the lid or door does not move automatically to an open position when the interlock is 
released;and 

– the appliance will not restart after the cycle in which the interlock was released.  

It shall not be possible to open the lid while the drum is in motion.  

If the drum is not cylindrical,  the peripheral speed is the mean peripheral speed.  

NOTE  The  rotati onal  ki neti c  energy i s  cal cu l ated  from  the  fo l l owi ng  formu la:  

4

2mv
E =  

where  

E i s  the  rotat i onal  ki neti c  energy,  i n  J ;  

m  i s  the  mass  of  the  c l oth  speci f i ed  i n  the  i nstruct i ons  for u se,  i n  kg ;  

v i s  the  maximum  peripheral  speed  of  the  drum ,  i n  m /s .  

If the electronic circuit is programmable,  the software shall contain measures to control the 
fault/error conditions specified in Table R1  and is evaluated in accordance with the relevant 
requirements of Annex R.  

20. 1 04  For appl iances  having  a drum  wi th  a rotati onal  kinetic  energy not  exceed ing  1  500  J  
and  
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– for a  appl iances  having  a  s i ng le  l i d ,  a  maximum  peripheral  speed  not  exceed ing  20  m /s,  

– for  appl iances  i ncorporating  two  l ids ,  a  maximum  peripheral  speed  not  exceed ing  25  m /s,  

moving  parts  shal l  not  be  accessible  wh i l e  the  motor i s  energ ized  or when  the  drum  speed  
exceeds  60  r/m in .  

The  braking  system  shal l  not  be  affected  by the  penetration  of  water.  

Compliance is checked by measurement of the maximum peripheral speed,  by calculation of 
the rotational kinetic energy and by the following test,  which is carried out after repeating the 
spillage test of 1 5. 2.  

NOTE  The  rotati onal  ki neti c  energy i s  cal cu l ated  i n  accordance  wi th  the  formu la i n  20. 1 03.  

The appliance is supplied at rated voltage  and operated empty.  For appliances having a 
single lid and for appliances incorporating two lids where the second lid does not open 
independently of the first lid,  the lid or first lid as appropriate is gradually opened and 

– with an opening of 4 mm to 10 mm,  it shall not be possible to touch parts rotating at a 
speed exceeding 60 r/min with the test probe 12 of IEC 61032; 

– with an opening greater than 1 0 mm,  but not more than 1 2 mm,  it shall not be possible to 
touch parts rotating at a speed exceeding 60 r/min with a test rod 3 mm in diameter and 
120 mm long.  In addition,  the test probe B of IEC 61032 is applied and shall not come 
within a distance of 20 mm from the rotating parts;  

– with an opening greater than 12 mm,  the motor shall be disconnected from the supply and 
within 7 s,  the drum speed shall not exceed 60 r/min.   

For appliances incorporating two lids where the second lid opens independently of the first lid,  
the first lid is gradually opened and with an opening greater than 50 mm,  the motor shall be 
disconnected from the supply and within 2 s the drum speed shall not exceed 20 m/s.   

The second lid is gradually opened and 

–  with an opening of 4 mm to 1 0 mm,  it shall not be possible to touch parts rotating at a 
speed exceeding 60 r/min with the test probe 12 of IEC 61032; 

–  with an opening greater than 10 mm,  but not more than 12 mm,  it shall not be possible to 
touch parts rotating at a speed exceeding 60 r/min with a test rod 3 mm in diameter and 
120 mm long.  In addition,  the test probe B of IEC 61 032 is applied and shall not come 
within a distance of 20 mm from the rotating parts; 

–  with an opening greater than 1 2 mm and within 7 s,  the drum speed shall not exceed 
60 r/min.  

If compliance relies on the operation of an electronic circuit,  the test is repeated under the 
following conditions applied separately: 

– the fault conditions in a) to g) of 19. 11 .2 applied one at a time to the electronic circuit; 

– the electromagnetic phenomena tests of 19.11 .4.2 and 19.11 .4.5 applied in turn to the 
appliance.   

In an appliance containing lids or doors that are controlled by one or more interlocks,  one of 
the interlocks may be released provided that the following conditions are fulfilled: 

– the lid or door does not move automatically to an open position when the interlock is 
released; and 

– the appliance will not restart after the cycle in which the interlock was released.  

If the electronic circuit is programmable,  the software shall contain measures to control the 
fault/error conditions specified in Table R. 1  and is evaluated in accordance with the relevant 
requirements of Annex R.  
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20.1 05  Protective devices f i t ted  in  the  upper part  of  spi n  extractors  having  a vertical  axis  
shal l  be  pos i t i oned  or protected  so  that  the  device  i s  not  l i ke l y to  be  damaged  by texti le  
material  that  may escape  from  the  drum  i n  normal  use.  

Compliance is checked by inspection.  

21  Mechanical  strength  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

21 . 1 01  L ids  of  appl i ances  shal l  have  adequate  mechan ical  s treng th .  

Compliance is checked by the following test.  

A rubber hemisphere having a diameter of 70 mm and a hardness between 40 IRHD and 
50 IRHD is fixed to a cylinder having a mass of 20 kg and dropped from a height of 100 mm 
onto the centre of the lid.  

The test is carried out three times,  after which the lid shall not be damaged to the extent that 
moving parts become accessible.  

21 . 1 02  L ids  and  the i r  h i nges  shal l  have  adequate  res istance  to  d istort ion .  

Compliance is checked by the following test.  

A force of 50 N is applied to the open lid in the most unfavourable direction and position.  

The test is carried out three times,  after which the hinges shall not have worked loose and the 
appliance shall not be damaged or deformed to such an extent that compliance with the 
appropriate requirements of 20. 102 to 20. 104 is impaired.  

22  Construction  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

22. 1 01  I n terlocks  shal l  be  constructed  so  that  l i ds  or  doors  are  un l ikel y to  be  forced  open  i n  
normal  use.  

Compliance is checked by the following test.  

The lid or door is opened manually as in normal use,  the force applied being measured.  The 
lid or door is closed and interlocked.  An attempt is then made to open the lid or door in the 
same way.  

It shall not be possible to force open the lid or door with a force less than 10 times the value 
originally measured,  with a minimum of 50 N.  

NOTE  The  test  i s  not  carri ed  ou t  i f  the  i n terl ock i s  not  requ i red  for  compl i ance  wi th  Cl ause  20.  

23  Internal  wi ring  

This  c lause  of  Part  1  i s  appl icable.  
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24  Components  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

24. 1 .4  Modification: 

The number of cycles of operation for timers is increased to 10 000.  

Addition: 

For lid interlocks,  the number of cycles of operation declared for Subclauses 6. 10 and 6.11  of 
IEC 60730-2-1 2 shall not be less than 6 000.  

25  Supply connection  and  external  flexible cords  

This  c lause  of  Part  1  i s  appl icable.  

26  Terminals  for external  conductors  

This  c lause  of  Part  1  i s  appl icable.  

27 Provision  for earth ing  

This  c lause  of  Part  1  i s  appl icable.  

28 Screws and  connections  

This  c lause  of  Part  1  i s  appl icable.  

29  Clearances,  creepage d istances and  sol id  insulation  

This  c lause  of  Part  1  i s  appl icable.  

30  Resistance to  heat  and  fi re  

This  c lause  of  Part  1  i s  appl icable  except  as  fo l lows.  

30.2.3  Not  appl icable.  

31  Resistance to  rusting  

This  c lause  of  Part  1  i s  appl icable.  

32  Radiation,  toxici ty and  simi lar hazards  

This  c lause  of  Part  1  i s  appl icable.  
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Annexes  

The  annexes  of  Part  1  are  appl icable  except  as  fo l l ows.  

Annex C  
(normative)  

 
Ageing  test  on  motors  

Modification: 

The  value  of  p  i n  Table  C. 1  i s  2  000 .  

 

Annex R  
(normative)  

 
Software evaluation  

 

R.2.2.5  Modification:  

For prog rammable  electron ic  ci rcu i ts  wi th  functions  requ i ri ng  software  i ncorporating  
measures  to  contro l  the  fau l t/error cond i ti ons  speci f i ed  in  Table  R. 1  or  Table  R. 2,  detection  of  
a  fau l t/error  shal l  occur before  compl iance  wi th  C lause  1 9,  20 . 1 03  and  20 . 1 04  i s  impai red .  

R.2.2.9  Modification:  

The  software  and  safety-re lated  hardware  under i ts  contro l  shal l  be  i n i t i al i zed  and  shal l  
term inate  before  compl iance  wi th  C lause  1 9 ,  20 . 1 03  and  20. 1 04  i s  impai red.  
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Bibl iography 

The  bibl i ography of  Part  1  i s  appl icable .  
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