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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES – SAFETY –  

 

Part 2-90:  Particular requirements  for commercial  microwave ovens  

 
FOREWORD 

1 )  The  I n ternational  E lectrotechn ical  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for s tandard ization  compri s i ng  
a l l  national  e l ectrotechn ical  commi ttees  ( I EC Nati onal  Commi ttees).  The  object  of I EC i s  to  promote  
i n ternational  co-operation  on  a l l  questions  concern ing  standard ization  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es ,  I EC publ i shes  I n ternati onal  S tandards,  Techn ical  Speci fi cations,  
Techn ical  Reports ,  Publ i cl y Avai l able  Speci fi cations  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC 
Publ i cation (s)”) .  Thei r preparation  i s  en trusted  to  techn i cal  commi ttees;  any I EC National  Commi ttee  i n terested  
i n  the  subject  deal t  wi th  may parti cipate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non-
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osely 
wi th  the  I n ternational  Organ ization  for S tandard ization  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by 
agreement between  the  two  organ izations.  

2)  The  formal  decis ions  or agreements  of I EC on  techn ical  matters  express,  as  nearl y as  possib le,  an  i n ternational  
consensus  of opin ion  on  the  re levant subjects  s i nce  each  techn ical  commi ttee  has  representation  from  a l l  
i n terested  I EC National  Comm i ttees.   

3)  I EC Publ i cations  have  the  form  of recommendati ons  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  conten t of I EC 
Publ i cations  i s  accurate,  I EC cannot  be  hel d  respons ible  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  user.  

4)  I n  order to  promote  i n ternational  un i form i ty,  I EC National  Comm i ttees  undertake  to  apply I EC Publ i cations  
transparen tl y to  the  maximum  exten t possib le  i n  thei r national  and  reg ional  publ i cations.  Any d i vergence  
between  any I EC Publ i cation  and  the  correspond ing  national  or reg ional  publ i cation  shal l  be  cl earl y i nd i cated  i n  
the  l atter.  

5)  I EC i tsel f does  not  provide  any attestation  of conform i ty.  I ndependent certi fi cation  bod ies  provide  conform i ty 
assessment  servi ces  and ,  i n  some areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  respons ible  for any 
services  carried  ou t  by i ndependent  certi fi cation  bod ies.  

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

7)  No  l i abi l i ty shal l  attach  to  I EC or i ts  d i rectors ,  employees,  servan ts  or agents  i ncl ud i ng  i nd ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any nature  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud ing  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or rel i ance  upon ,  th i s  I EC Publ i cation  or any other I EC 
Publ i cations.   

8)  Attention  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct  appl i cation  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  possib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts.  I EC shal l  not  be  hel d  respons ible  for i den ti fyi ng  any or a l l  such  patent  ri gh ts.  

This  part of I n ternational  Standard  I EC 60335 has  been  prepared  by subcommittee  61 B:  Safety 
of m icrowave appl iances  for household  and  commercial  use,  of I EC techn ical  comm ittee  61 :  
Safety of household  and  s im i lar e lectrical  appl iances.  

Th is  fourth  ed i tion  cancels  and  replaces  the  th i rd  ed i tion  publ ished  in  2006  includ ing  i ts  
Amendment 1  (201 0)  and  Amendment 2  (201 4).  I t  consti tu tes  a  techn ical  revision .  

The  principal  changes  wi th  respect to  the  previous  ed i tion  are  as  fol lows  (m inor and  ed i torial  
changes  are  not l i sted):  

– a  statement in  7 . 1 2  i s  requ i red  for appl iances  in tended  to  be  used  on  commercial  road  
veh icles;  

– a  statement in  7. 1 2  i s  requ i red  concern ing  clean ing  of the  appl iance  wi th  a  water j et;  

– the  replacement of 22. 1 03,  22. 1 04  and  22. 1 05  al lows  in terlock systems  wi th  at l east one  
concealed  door i n terlock as  wel l  as  al ternative  in terlock systems wi thout concealed  door 
in terlock;  
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– requ irements  are  added  for appl iances  for i nstal lation  i n  commercial  road  veh icles;  

– an  annex i s  added  deal ing  wi th  routine  tests.  

The  text of th is  standard  i s  based  on  the  fol lowing  documents:  

FDIS  Report  on  voti ng  

61 B/529/FDIS  61 B/536/RVD 

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  standard  can  be  found  in  the  report on  
voting  i nd icated  in  the  above table.  

Th is  publ ication  has  been  d rafted  in  accordance  wi th  the  I SO/IEC Di rectives,  Part 2 .  

Th is  Part 2  i s  to  be  used  in  con junction  wi th  the  latest ed i tion  of I EC  60335-1  and  i ts  
amendments.  I t  was  establ ished  on  the  basis  of the  fourth  ed i tion  (2001 )  of that standard .  

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

This  Part 2  supplements  or mod i fies  the  correspond ing  clauses  in  I EC 60335-1 ,  so  as  to  
convert that publ ication  i n to  the  I EC standard :  Safety requ i rements  for commercial  m icrowave 
ovens.  

When  a  particu lar subclause  of Part 1  i s  not mentioned  in  part 2 ,  that subclause  appl ies  as  far 
as  is  reasonable.  When  th is  standard  states  "add i tion",  "mod i fication"  or "replacement",  the  
relevant text i n  Part  1  i s  to  be  adapted  accord ing ly.  

NOTE  2  The  fol l owing  numbering  system  i s  used :  

– subclauses,  tables  and  fi gures  that  are  numbered  starti ng  from  1 01  are  add i ti onal  to  those  i n  Part  1 ;  

– un less  notes  are  i n  a  new subclause  or i nvolve  notes  i n  Part  1 ,  they are  numbered  s tarti ng  from  1 01 ,  i ncl ud ing  
those  i n  a  replaced  cl ause  or subclause;  

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

NOTE  3  The  fol l owing  pri n t  types  are  used :  

– requ i rements:  in  roman  type;  

– test specifications: in  italic type;  

– notes:  i n  smal l  roman  type.  

Words  i n  bold  type  i n  the  text  are  defi ned  i n  Clause  3.  When  a  defi n i ti on  concerns  an  ad jecti ve,  the  ad jecti ve  and  
the  associated  noun  are  a l so  i n  bol d .  

The  fol lowing  d i fferences  exist i n  the  countries  ind icated  below.  

– 5. 3:   M icrowave leakage i s  not to  exceed  1 0  W/m 2  during  the  i n i tia l  test (Japan ,  
USA and  Canada).  

– 6 . 1 :  M icrowave  ovens  may be  class  OI  i f the  rated  vol tage  does  not exceed  more  
than  1 50  V (Japan).  

– 7. 1 2:  Some warn ings  have  to  be  marked  on  the  appl iance  and  be  vis ible  to  the  
user (Canada).  

– Clause  1 8:  The  test i s  carried  ou t on  two  appl iances  (USA).  

– 1 9. 1 1 . 2:  The  input vol tage  variation  i s  not appl ied  (USA).  

– 1 9. 1 3:  M icrowave leakage i s  on ly measured  at the  end  of each  test (USA).  

– 21 . 1 02:   The  appl ied  force  i s  222  N  (USA).  

– 21 . 1 05:   M icrowave leakage i s  not to  exceed  50  W/m 2  (J apan  and  USA).  

– 22. 1 1 1 :   M icrowave leakage i s  on ly measured  at the  end  of the  test (USA).  
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– 22. 1 1 2:   M icrowave leakage i s  not to  exceed  50  W/m 2  (J apan  and  USA).  

– 22. 1 1 6:   Al l  access  to  the  cavi ty has  to  be  prevented  (USA).  

– 27. 2:   A term inal  for an  external  equ ipotential  conductor i s  not requ i red  (Japan).  

A l i st  of a l l  parts  of the  I EC 60335 series,  under the  general  ti tle:  Household and similar 
electrical appliances – Safety,  can  be  found  on  the  I EC websi te.  

The  committee  has  decided  that the  contents  of th is  publ i cation  wi l l  remain  unchanged  unti l  the  
stabi l i ty date  ind icated  on  the  I EC websi te  under "h ttp: //webstore. iec. ch"  i n  the  data  related  to  
the  speci fic publ ication .  At th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn,  

•  replaced  by a  revised  ed i tion ,  or 

•  amended .  

A bi l i ngual  version  of th is  publ ication  may be  i ssued  at a  l ater date.  

NOTE  The  atten tion  of National  Commi ttees  i s  d rawn  to  the  fact  that  equ ipment manufacturers  and  testi ng  
organ izations  can  need  a  transi ti onal  period  fol l owing  publ i cation  of a  new,  amended  or revi sed  I EC publ i cation  i n  
wh ich  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  recommendation  of the  commi ttee  that  the  con ten t of th i s  publ i cation  be  adopted  for implementation  
national l y not  earl i er than  1 2  months  or l ater than  36  months  from  the  date  of publ i cation .  
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INTRODUCTION  

I t  has  been  assumed  in  the  d rafting  of th is  in ternational  standard  that the  execution  of i ts  
provis ions  is  en trusted  to  appropriately qual i fied  and  experienced  persons.  

Th is  standard  recogn izes  the  in ternational ly accepted  level  of protection  against hazards  such  
as  electrical ,  mechan ical ,  thermal ,  fi re  and  rad iation  of appl iances  when  operated  as  i n  normal  
use  taking  i n to  account the  manufacturer's  instructions.  I t  a lso  covers  abnormal  s i tuations  that 
can  be  expected  in  practice  and  takes  in to  account the  way in  wh ich  electromagnetic 
phenomena can  affect the  safe  operation  of appl iances.  

Th is  standard  takes  in to  account the  requ i rements  of I EC  60364  as  far as  possible  so  that 
there  i s  compatibi l i ty wi th  the  wiring  ru les  when  the  appl iance  i s  connected  to  the  supply mains.  
However,  national  wiring  ru les  may d i ffer.  

I f an  appl iance  wi th in  the  scope  of th is  standard  also  i ncorporates  functions  that are  covered  by 
another part 2  of I EC 60335,  the  relevant part  2  i s  appl ied  to  each  function  separately,  as  far as  
is  reasonable.  I f appl icable,  the  i n fluence  of one  function  on  the  other i s  taken  in to  account.  

When  a  part 2  standard  does  not include  add i tional  requ irements  to  cover hazards  deal t  wi th  i n  
Part 1 ,  Part 1  appl ies.  

NOTE  1  Th i s  means  that  the  techn ical  commi ttees  responsible  for the  part  2  s tandards  have  determ ined  that  i t  i s  
not  necessary to  speci fy parti cu lar requ i rements  for the  appl i ance  i n  question  over and  above  the  general  
requ i rements.  

This  standard  i s  a  product fam i ly standard  deal ing  wi th  the  safety of appl iances  and  takes  
precedence  over horizontal  and  generic standards  covering  the  same subject.  

NOTE  2  Hori zon tal  and  generic  s tandards  coveri ng  a  hazard  are  not  appl i cable  s i nce  they have  been  taken  i n to  
consideration  when  developing  the  general  and  parti cu lar requ i rements  for the  I EC  60335  series  of s tandards.  For 
example,  i n  the  case  of temperature  requ i rements  for su rfaces  on  many appl i ances,  generic  standards,  such  as  
I SO  1 3732-1  for hot  surfaces,  are  not  appl i cable  i n  add i ti on  to  Part  1  or part  2  s tandards.  

An  appl iance  that compl ies  wi th  the  text of th is  standard  wi l l  not necessari ly be  considered  to  
comply wi th  the  safety principles  of the  standard  i f,  when  exam ined  and  tested ,  i t  i s  found  to  
have  other features  wh ich  impair the  level  of safety covered  by these  requ i rements.  

An  appl iance  employing  materials  or having  forms  of construction  d i ffering  from  those  detai led  
in  the  requ irements  of th is  standard  may be  exam ined  and  tested  accord ing  to  the  i n tent of the  
requ irements  and ,  i f found  to  be  substantial ly equ ivalent,  may be  considered  to  comply wi th  the  
standard .  
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES – SAFETY – 

 

Part 2-90:  Particular requirements  for commercial  microwave ovens  

 

 

 

1  Scope 

This  clause  of Part 1  i s  replaced  by the  fol lowing .  

Th is  I n ternational  Standard  deals  wi th :  

•  the  safety of microwave ovens  with  a  cavi ty door i n tended  for commercial  use,  thei r rated  

vol tage  being  not more  than  250  V for s ing le-phase  appl iances  connected  between  one  
phase  and  neutral  and  480  V for other appl iances;  

•  the  safety of combination  microwave ovens  wi th  a  cavi ty door,  the  requ i rements  for wh ich  
are  contained  in  Annex AA;  

•  the  safety of microwave ovens  without a  cavi ty door and  wi th  transportation  means  that 
are  i n tended  for commercial  use  on ly,  for the  heating  of food  and  beverages,  the  
requ i rements  for wh ich  are  contained  in  Annex BB.  

Microwave ovens  covered  by Annex BB  have  transportation  means  for moving  the  load  

th rough  the  microwave oven .  Requ irements  for tunnel  m icrowave ovens  and  several  types  of 
m icrowave vend ing  mach ines  are  covered .  

Th is  standard  also  deals  wi th  microwave ovens  i n tended  to  be  used  on  board  sh ips,  for wh ich  
Annex EE  is  appl icable.  

NOTE  1 01  I n  Annex BB,  a  m icrowave  oven  wi thout  a  cavi ty door and  wi th  transportation  means  i s  descri bed  as  a  

microwave oven .  Al l  cl auses  of th i s  s tandard  apply to  these  appl i ances  un less  otherwise  speci fi ed  i n  Annex BB.  

This  in ternational  standard  also  takes  in to  account ordinary persons  having  access  to  the  

removing  area  of the  vend ing  mach ine.  

NOTE  1 02  The  appl i ance  may be  bu i l t  i n to  a  vend ing  mach ine,  i n  wh ich  case  I EC 60335-2-75  may a l so  be  
appl i cable.  

NOTE  1 03  Appl i ances  that  use  non-electri cal  energy are  wi th i n  the  scope  of th i s  s tandard .  

I n  general ,  th is  standard  does  not take  in to  account  

– the  use  of appl iances  by young  ch i ld ren  or i n fi rm  persons  wi thout supervis ion ;  

– p laying  wi th  the  appl iance  by young  ch i ld ren .  

Th is  i n ternational  standard  does  not take  in to  account the  use  of a  microwave oven  wi thout a  

cavi ty door and  wi th  transportation  means  by ordinary persons  except i n  the  vicin i ty of 
entrance and  exi t  ports .  

NOTE  1 04  The  rati onales  for parti cu l ar m icrowave  exposure  cond i ti ons  and  measures  re lated  to  m icrowave  energy 
being  con fi ned  by an  open  s tructu re  are  i n  Annex BB.  

NOTE  1 05  Attention  i s  d rawn  to  the  fact  that  

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

– for appl i ances  i n tended  to  be  used  i n  tropical  countri es,  specia l  requ i rements  may be  necessary;  

– i n  many countries,  the  national  heal th  au thori ti es ,  the  national  au thori ti es  responsible  for the  protection  of 
l abour and  s im i l ar au thori ti es  speci fy add i ti onal  requ i rements;  
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– i n  many coun tries ,  national  au thori ti es  speci fy add i ti onal  requ i rements  to  BB . 22. 1 1 9. 1 .  

NOTE  1 06  Th is  standard  does  not  apply to  

– household  microwave ovens  i ncl ud ing  combination  m icrowave ovens  ( I EC 60335-2-25);  

– i ndustria l  m icrowave  heati ng  equ ipment ( I EC 6051 9-6);  

– appl i ances  for med ical  purposes  ( I EC 60601 );  

– appl i ances  i n tended  to  be  used  i n  l ocations  where  specia l  cond i ti ons  prevai l ,  such  as  the  presence  of a  
corrosive  or explosive  atmosphere  (dust,  vapour or gas).  

2  Normative references  

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

Addition: 

I EC 60068-2-6,  Environmental testing – Part 2-6: Tests – Test Fc: Vibration (sinusoidal)  

I EC 60068-2-27,  Environmental testing – Part 2-27: Tests – Test Ea and guidance: Shock 

IEC 60068-2-52,  Environmental testing – Part 2-52: Tests – Test Kb: Salt mist,  cyclic (sodium 
chloride solution)  

IEC 60436:2004,  Electric dishwashers for household use – Methods for measuring the 
performance 
IEC 60436:2004/AMD 1 : 2009   
I EC 60436:2004/AMD 2:201 2  

3 Defin i tions  

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

3.1 .7  Addition: 

Note  1 01  to  en try:  The  rated  frequency  i s  the  i npu t  frequency.  

3.1 .9  Replacement: 

normal  operation  
operation  of the  appl iance  under the  fol lowing  cond i tions:  

The  appl iance  is  operated  wi th  1  000  g  ±  50  g  of potable  water at an  i n i tia l  temperature  of 

20  °C  ±  2  °C  in  a  cyl indrical  borosi l icate  g lass  vessel  having  a  maximum  th ickness  of 3  mm  
and  an  ou tside  d iameter of approximately 1 90  mm .  The  vessel  i s  placed  on  the  centre  of the  
shelf.  I f the  rated  microwave power output  exceeds  2  200  W,  two such  vessels  are  used  and  

placed  contiguously in  the  cavity.  

3.1 01  

microwave oven  

appl iance  using  electromagnetic energy in  one  or several  of the  I SM  frequency bands 1  between  
300  MHz and  30  GHz,  for heating  food  and  beverages  in  a  cavity  

___________ 

1  I SM  frequency bands  are  the  electromagnetic frequencies  establ ished  by the  I TU  and  reproduced  in  CISPR 1 1 .  
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3.1 02  

rated  microwave power output 
microwave power ou tput assigned  to  the  appl iance  by the  manufacturer 

3.1 03  

cavi ty 

space enclosed  by the  inner wal ls  and  the  door i n  wh ich  the  load  i s  p laced  

3.1 04 

shelf 

horizontal  support i n  the  cavi ty  on  wh ich  the  load  i s  p laced  

3.1 05 

door in terlock 
device  or system  that prevents  the  operation  of the  magnetron  un less  the  oven  door is  closed  

3.1 06 

monitored  door in terlock 

door in terlock  system  that i ncorporates  a  supervision  device  

3.1 07  

temperature-sensing  probe 
device  that i s  i nserted  in to  the  food  to  measure  i ts  temperature  and  i s  a  part of an  oven  control  

3.1 08  

instructed  person  
person  who i s  sufficiently i nstructed  and  mon i tored  to  know how to  avoid  any danger caused  by 
the  operation  of microwave ovens  

3.1 09  

ski l led  person  
person  wi th  su i table  professional  education ,  knowledge and  experience  to  d iscern  and  to  avoid  
any danger caused  by the  operation  of microwave ovens  

3. 1 1 0  

ordinary person  

person  who i s  nei ther a  ski l led  person  nor an  instructed  person  

3.1 1 1  

transportation  means  

means  to  transport the  load  th rough  the  microwave oven  

Note  1  to  en try:  An  example  of a  transportation  means  i s  a  bel t,  an  arm  or an  i ncl i ned  pl ane.  

3.1 1 2  

load  

food  and  beverages  that can  be  heated  up  in  a  microwave oven  

3.1 1 3  

microwave enclosure 
structure  that i s  in tended  to  confine  m icrowave energy to  a  defined  reg ion  

Note  2  to  en try:   Barriers  mounted  ou ts ide  the  microwave enclosure  are  not  considered  a  part  of the  microwave 

enclosure .  

Note  3  to  en try:   A microwave enclosure  may cons ist  of a  cavi ty,  quarter wave  chokes  (acti ng  by impedance  
transformation ),  mode  chokes  (acti ng  by fi e l d  pattern  m ismatch ing)  and  m icrowave  energy absorbers.  
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3.1 1 4 

microwave barrier 

physical  barrier,  wh ich  is  m icrowave transparent,  l im i ting  access  to  the  microwave enclosure ,  

mounted  outside  the  microwave enclosure and  can  on ly be  removed  wi th  the  aid  of tools  

Note  1  to  en try:   A microwave barrier  may be  mounted  between  the  m icrowave enclosure  and  the  external  
cover of the  appl i ance.  

Note  2  to  en try:  Devices  such  as  an  array of metal  chains  or h i nged  metal  p l ates  at  entrance and  exi t  ports  

i n tended  to  reduce  m icrowave  l eakage  are  not  cons idered  microwave barriers .  

Note  3  to  en try:   Construction  requ i rements  are  g i ven  i n  BB. 22. 1 1 9.  

3.1 1 5 

entrance and  exi t  ports  

open ings  in  the  microwave enclosure  th rough  wh ich  loads  move  

3.1 1 6  

load ing  area 

area  on  wh ich  the  load  i s  p laced  

3.1 1 7  

means  of monitored  microwave interlock 

means  of microwave interlock  that i ncorporates  a  supervision  device  

3.1 1 8  

protective blocking  structure  

movable  mechan ical  structure  located  in  the  removing  area  l im i ting  access  to  the  microwave 

enclosure  

3.1 1 9  

removing  area 

area  from  wh ich  the  load  i s  removed  

3.1 20  

viewing  opening  

open ing  in  the  cavity through  wh ich  the  warm  up  process  can  be  visual ly mon i tored  

3.1 21  

fixed  means  of connection  

al l  parts  of the  microwave enclosure  that are  permanently open  wi th  the  exception  of 

entrance and  exi t  ports  and  viewing  openings  

Note  1  to  en try:  Fixed  means  of connection  may be  used  for ven ti ng  and  water fl ush ing .  

3.1 22  

detachable  means  of access  

al l  parts  of the  microwave enclosure  that can  be  opened  or removed  wi thout the  aid  of tools  
to  get access  to  the  i ns ide  for main tenance,  wi th  the  exception  of entrance and  exi t  ports  and  

viewing  openings  

Note  1  to  en try:  Examples  of detachable  means  of access  are  tunnels  that  are  opened  by d rop  down  or s l i d i ng  
action  and  cavi ty l amp  covers .  

3.1 23  

means  of microwave in terlock 
mechan ical  or e lectrical  safety devices  or systems  that operate  when  certain  cond i tions  are  not 
fu l fi l led  (e. g .  an  in terlock system  that prevents  the  operation  of the  m icrowave generator when  
a  means  of access  i s  open)  
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3.1 24 

maintenance cover 
structural  feature  of any part of the  equ ipment that can  be  opened  or removed  by the  use  of a  
tool  to  provide  access  for rou tine  maintenance,  service,  replacement of expendable  parts ,  etc.  
i n  m icrowave contain ing  areas  

3.1 25 

cleaning  cover 

part of the  microwave enclosure  that can  be  opened  or removed ,  on ly wi th  the  aid  of a  tool ,  
for frequent clean ing  purposes,  during  operation  

3.1 26 

reference surface 
surface  in  the  vicin i ty of entrance  and  exi ts  ports  defined  depend ing  on  the  read ing  of 
m icrowave leakage of Clause  BB.32  

Note  1  to  en try:  I f the  l eakage  read ing  i s  l ess  or equal  to  50  W/m 2 ,  the  reference surface  i s  the  surface  of the  

geometri c  open ing  of the  microwave enclosure  wi thou t microwave barrier.  

Note  2  to  en try:  I f the  l eakage  read ing  exceeds  50  W/m 2 ,  the  reference  surface  i s  an  arti fi cia l  su rface  l ocated  
50  mm  away from  the  l ocations  where  the  sensor of the  i nstrument  measures  l eakage  read ings  of 50  W/m 2  s tra ight  
i nwards  towards  the  appl i ance.  

Note  3  to  en try:  For fu rther explanation ,  refer to  Clause  BB. 32.  

3.1 27  

combination  microwave oven  

microwave oven  i n  wh ich  heat i s  a lso  provided  in  the  cavity by s imu l taneous  or consecutive  
operation  of resistive  heating  elements  

Note  1  to  en try:  The  res i sti ve  heati ng  e l ements  are  used  to  provi de  rad ian t  heat,  convection  heat or s team .  

3.1 28  

hot functional  surface 
surface  that i s  i n tentional ly heated  by an  i n ternal  heat source  and  that has  to  be  hot to  carry 
ou t the  i n tended  function  of the  appl iance  

4 General  requirement 

This  clause  of Part 1  i s  appl icable.  

5 General  condi tions  for the tests  

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

5.2  Addition:  

NOTE  1 01  An  add i ti onal  sample  may be  requ i red  for the  test  of 1 9. 1 04.  S ix samples  of the  i n terlocks  are  requ i red  
for the  test  of 24 . 1 . 4 .  

5.3  Modification: 

Instead of carrying out the tests in  the order of clauses,  the following sequence of clauses and 
subclauses applies: 32,  22. 113,  22. 108,  22. 116,  7 to 17,  20,  21  (except 21 . 101  to 21 . 105) ,  18,  
19 (except 19. 104) ,  22 (except 22. 108,  22. 113 and 22. 116) ,  23 to 31 ,  21 . 101  to 21 . 105 and 
19. 104.  

5.1 01  Microwave ovens  are tested as motor-operated appliances.  
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5.1 02  Class  I I I  temperature-sensing  probes  are  on ly subjected  to  the  tests  of 22. 1 1 2.  

6 Classi fication  

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

6.1  Modification:  

Microwave ovens  shal l  be  class  I .  

7 Marking  and  instructions   

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

7.1  Addition:  

Appl iances  shal l  be  marked  wi th  the  nom inal  frequency in  megahertz of the  I SM  band  in  wh ich  
they operate.  

I f the  removal  of any cover resu l ts  in  m icrowave leakage  exceed ing  the  value  speci fied  in  
Clause  32,  the  cover shal l  be  marked  wi th  the  substance of the  fol lowing :  

WARNING:  M icrowave energy – Do not remove th is  cover 

I f an  appl iance  incorporates  a  socket-ou tlet protected  by means  of fuses  other than  D-type  
fuses,  i t  shal l  be  marked  wi th  the  rated  current of the  relevant fuse.  When  a  m in iature  fuse- l ink 
is  provided ,  th is  marking  shal l  i nd icate  that the  fuse- l ink i s  to  have  a  h igh  breaking  capaci ty.  

I f appl iances  have  external  enclosures,  other than  working  surfaces,  that cannot meet the  l im i t 
i n  Table  3  speci fied  for external  enclosures  of motor-operated  appl iances ,  they shal l  be  
marked  wi th  symbol  I EC 6041 7-5041 (2002-1 0)  or wi th  the  substance of the  fol lowing :  

CAUTION:  Hot surface.  

7.6  Addition: 

 

[symbol  I EC 6041 7-5021  (2002-1 0)]  equ ipotential i ty 

 

[symbol  I EC 6041 7-5041  (2002-1 0)]  caution ,  hot surface  

7.1 2  Addition:  

The  instructions  shal l  i nclude  the  substance of the  fol lowing :  

– WARNING:  I f the  door or door seals  are  damaged ,  the  oven  must not be  operated  unti l  i t  
has  been  repaired  by a  competent person ;  

– WARNING:  I t  i s  hazardous  for anyone  other than  a  competent person  to  carry ou t any 
service  or repai r operation  that involves  the  removal  of any cover wh ich  g ives  protection  
against exposure  to  m icrowave  energy;  
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– WARNING:  Liqu ids  or other foods  must not be  heated  in  sealed  containers  s ince  they are  
l iable  to  explode;  

– WARNING:  M icrowave heating  of beverages  can  resu l t  i n  delayed  eruptive  boi l ing ,  
therefore  care  must be  taken  when  hand l ing  the  container;  

– WARNING:  The  contents  of feed ing  bottles  and  baby food  j ars  must be  sti rred  or shaken  
and  the  temperature  checked  before  consumption ,  i n  order to  avoid  burns;  

– the  m in imum  height of free  space necessary above the  top  surface  of the  oven ;  

– on ly use  u tensi l s  that are  su i table  for use  in  microwave ovens ;  

– when  heating  food  in  plastic or paper containers,  keep an  eye  on  the  oven  due  to  the  
possibi l i ty of i gn i tion ;  

– i f smoke  is  observed ,  swi tch  off or unplug  the  appl iance  and  keep  the  door closed  in  order 
to  sti fle  any flames;  

– eggs  in  their shel l  and  whole  hard-boi led  eggs  shou ld  not be  heated  in  microwave ovens  
s ince  they may explode  even  after m icrowave  heating  has  ended ;  

– detai l s  for clean ing  door seals,  cavi ties  and  ad jacent parts;  

– the  oven  shou ld  be  cleaned  regu larly and  any food  deposi ts  removed ;  

– fai lu re  to  main tain  the  oven  in  a  clean  cond i tion  cou ld  l ead  to  deterioration  of the  surface  
that cou ld  adversely affect the  l i fe  of the  appl iance  and  possibly resu l t  i n  a  hazardous  
s i tuation ;  

– on ly use  the  temperature  probe recommended  for th is  oven  (for appl iances  having  a  faci l i ty 
to  use  a  temperature-sensing  probe) ;  

– the  appl iance  shou ld  not be  cleaned  wi th  a  water j et  (for appl iances  in tended  to  stand  on  
the  floor and  wh ich  are  not at l east I PX5);  

– statement on  usage  on  commercial  road  veh icles  (for appl iances  in tended  to  be  used  on  
commercial  road  veh icles);   

– the  appl iance  must not be  cleaned  wi th  a  steam  cleaner (for appl iances  wh ich  are  not at  
least I PX5).  

NOTE  1 01  I f the  oven  i s  i ncorporated  i n  a  vend ing  mach ine,  these  warn ings  and  i nstructions  may not  be  re levant  
and  therefore  not  requ i red .  

7.1 4  Addition:  

The  warn ing  speci fied  i n  7. 1  shal l  be  in  lettering  at least 3  mm  h igh .  

The  warn ing  speci fied  in  7. 1 01  shal l  be  i n  l ettering  at l east 5  mm  h igh .  

The  height of the  triang le  used  wi th  symbol  I EC  6041 7-5041  (2002-1 0)  shal l  be  at least 1 2  mm .  

7.1 5 Addition: 

The marking  speci fied  for hot surfaces  shal l  be  vis ible  when  the  appl iance  i s  operated  as  in  
normal  use,  i nclud ing  when  actuating  any swi tch ,  ad justing  any control  or open ing  a  l i d  or door.  
I t  shal l  not be  placed  on  a  hot functional  surface .  

7 . 1 01  A label  shal l  be  provided ,  together wi th  instructions  for fixing  i t  i n  a  conspicuous  place  
close  to  the  appl iance.  The  label  shal l  state  the  substance of the  fol lowing .  

– WARNING:  Liqu ids  or other foods  must not be  heated  in  sealed  containers  s ince  they are  
l iable  to  explode;  

– WARNING:  M icrowave heating  of beverages  can  resu l t i n  delayed  eruptive  boi l ing ,  
therefore  care  must be  taken  when  hand l ing  the  container;  
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– WARNING:  The  contents  of feed ing  bottles  and  baby food  j ars  must be  sti rred  or shaken  
and  the  temperature  checked  before  consumption ,  in  order to  avoid  burns.  

Compliance is checked by inspection.  

8 Protection  against access  to  l ive  parts   

This  clause  of Part 1  i s  appl icable.  

9  Starting  of motor-operated  appl iances   

This  clause  of Part 1  i s  not appl icable.  

1 0  Power input and  current 

This  clause  of Part 1  i s  appl icable.  

1 1  Heating   

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

1 1 .2  Addition:  

Appliances,  other than built-in appliances,  are positioned as specified for heating 

appliances.  

A  ceiling is placed over the appliance at the minimum height stated in  the instructions.  The 
ceiling has a  depth of 300 mm from the back wall of the test corner and a  length at least 
150 mm in excess of the width of the appliance.  

Appliances intended to be fixed to the floor,  and appliances with a  mass greater than 40 kg and 
not provided with rollers,  castors or similar means,  are installed in  accordance with the 
installation instructions.  If no instructions are supplied,  these appliances are placed on the floor 
as near as possible to the walls of the test corner.  

1 1 .7  Replacement:  

Appliances are operated in  cycles,  each cycle consisting of a  heating period of 4 min followed 
by a  rest period of 1  min until steady conditions are established.  Boiling water is added to the 
water load when half of the water load has evaporated.  

1 1 .8  Addition:  

The temperature rises of external surfaces are only measured on the surfaces that are not 
placed against the wall and the floor of the test corner.  

There are no temperature limits for air-outlet grilles and for surfaces up to a  distance of 25 mm 

from them.  When the required values for external enclosures of motor-operated appliances 
are not met,  the maximum temperature rise shall not be higher than two times the values 
indicated.  
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1 2  Void  

1 3  Leakage current and  electric strength  at operating  temperature  

This  clause  of Part 1  i s  appl icable.  

1 4 Transient overvol tages  

This  clause  of Part 1  i s  appl icable.  

1 5 Moisture resistance  

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

1 5.2  Addition:  

A quantity of 0, 5 l of water containing approximately 1  % NaCl is poured steadily over the shelf 

over a  period of 1  min.  If the shelf can collect spilled liquid,  it is filled with the saline solution 
and a  further 0, 5 l is then added over a  period of 1  min.  

1 5.1 01  Temperature-sensing  probes  shal l  be  constructed  so  that thei r i nsu lation  i s  not 
affected  by water.  

Compliance is checked by the following test.  

The probe is completely immersed in  water containing approximately 1  % NaCl and having a  

temperature of 20 °C ±  5 °C.  The water is heated to the boiling point in  approximately 15 min.  
The probe is then removed from the boiling water and immersed in  water having a  temperature 

of 20 °C ±  5 °C for 30 min.  

This procedure is carried out five times,  after which the probe is removed from the water.  All 
traces of liquid are then removed from the surface.  

The probe shall then withstand the leakage current test of 16. 2.  

NOTE  Detachable  temperature-sensing  probes  are  not  connected  to  the  appl i ance  for th i s  test.  Non-

detachable  temperature-sensing  probes  are  tested  i n  the  oven ,  the  probe  being  immersed  as  much  as  poss ible.  

1 6 Leakage current and  electric strength  

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

1 6.1 01  The wind ings  of the  power transformer that suppl ies  the  magnetron  shal l  have  
adequate  insu lation .  

Compliance is checked by the test of 16. 101 . 1  for switch-mode power supplies and by the test 
of 16. 101 .2 for other power transformers.  

1 6.1 01 . 1  The insulation between the primary and secondary windings of switch-mode power 
supply transformers is subjected for 1  min to a  voltage of substantially sinusoidal waveform 
and having a  frequency of 50 Hz or 60 Hz.  The value of the voltage is 1 , 414 times the peak 

value of the secondary working voltage  plus 750 V,  with a  minimum of 1  250 V.  
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There shall be no breakdown between windings or between adjacent turns of the same 
winding.  

1 6.1 01 .2  Twice the working voltage  is induced in  the secondary winding of the transformer 

by applying a  sinusoidal voltage having a  frequency higher than rated frequency to  the 
primary terminals.  

The duration of the test is 

– 60 s,  for frequencies up to twice the rated frequency,  or 

– 
frequencytest

120
frequency rated

×  s,  with  a  minimum of 15 s,  for higher frequencies.  

NOTE  The  frequency of the  test  vol tage  i s  h i gher than  the  rated  frequency  to  avoid  excess ive  exci tation  cu rrent.  

A maximum of one-third of the test voltage is applied and is then rapidly increased without 
creating transients.  At the end of the test,  the voltage is decreased in  a  similar manner to 
approximately one-third of its full value before switching off.  

There shall be no breakdown between windings or between adjacent turns of the same 
winding.  

1 7  Overload  protection  of transformers  and  associated  circui ts  

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

Addition: 

The tests are not carried out on the power transformer that supplies the magnetron and its 
associated circuits,  these are checked during the tests of Clause 19.  

1 8  Endurance 

This  clause  of Part 1  i s  replaced  by the  fol lowing .  

The  door system ,  includ ing  h inges,  m icrowave  seals  and  other associated  parts,  shal l  be  
constructed  to  wi thstand  wear that may be  expected  in  normal  use.  

Compliance is checked by the following test.  

The door system is subjected to 100 000 cycles of operation with the appliance supplied at 

rated voltage  and containing an appropriate microwave-absorbing load.  It is then subjected to 
100 000 cycles of operation without microwave generation.  

The door is opened and closed as in  normal use.  It is opened from the closed position to a  
position approximately 10° before fully open.  The rate of operation is six cycles per minute.  
With the agreement of the manufacturer,  the rate of operation without microwave generation 
can be increased to 12 cycles per minute.  

After the test,  the microwave leakage shall not exceed the limit specified in  Clause 32 and the 
door system shall still function.  

NOTE  1 01  Control s  may be  rendered  i noperati ve  i n  order to  carry ou t  the  test.  

NOTE  1 02  Components,  the  deteriorati on  of wh i ch  does  not  impai r compl iance  wi th  th i s  standard ,  may be  
replaced  i n  order to  complete  the  test.  
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NOTE  1 03  Bri cks  or add i ti onal  water of maximum  1  000  g  may be  added  i f necessary to  avoid  stopping  of the  test  
due  to  overheati ng .  

1 9  Abnormal  operation  

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

1 9.1  Modification:  

Instead of subjecting the appliance to the tests of 19. 2 to 19. 10,  compliance is checked by the 

tests of 19. 101  to 19. 104,  the appliance being supplied at rated voltage.  

1 9.1 1 .2  Addition:  

The cathode to anode circuit of the magnetron is open-circuited and short-circuited in  turn.  
If one of these fault conditions results in  an input current that increases with decreasing 

voltage,  the test is carried out with the appliance supplied at 0, 94 times rated voltage.  
However,  if the input current increases more than proportionally with voltage,  the appliance is 

supplied at 1 , 06 times rated voltage.  

The filament of the magnetron is not short-circuited.  

1 9.1 3  Addition:  

The temperature of windings shall not exceed the values shown in  Table 8.  Only appliances 
that allow a  preselected start time and those operating with a  keep warm function are 
considered to be appliances operated until steady conditions are established.  

During the tests,  the microwave leakage shall not exceed 100 W/m2  measured in  accordance 
with Clause 32 but with the load as specified for each subclause.  The appliance shall comply 
with Clause 32 if it can be operated after the tests.  

1 9.1 01  Appliances are operated with controls set at the most unfavourable position and 

without a  load in  the cavity.  

The period of operation is the maximum time allowed by the timer or until steady conditions are 
established,  whichever is shorter.  

1 9.1 02  Appliances are operated under normal operation  with the timer or other controls that 
operate in  normal use short-circuited.  

NOTE  I f the  appl i ance  i s  provided  wi th  more  than  one  con trol ,  these  are  short-ci rcu i ted  i n  tu rn .   

1 9.1 03  Appliances are operated under normal operation  and with any single-fault condition 
simulated that is likely to occur.  The controls are adjusted to their most unfavourable setting 
and the appliance is operated for the maximum time allowed by the timer or 90 min,  whichever 
is shorter.  

NOTE  Examples  of fau l t  cond i ti ons  are  

– b l ocking  of a i r open ings  i n  the  same plane;  

– l ocking  the  rotor of motors  i f the  l ocked  rotor torque  i s  smal l er than  the  fu l l  l oad  torque;  

– l ocking  moving  parts  l i able  to  be  j ammed .  
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1 9.1 04  The appliance is operated with the controls adjusted to their most unfavourable setting 

and with potatoes placed on the shelf in  the position where they are most likely to ignite and 
propagate flames to other combustible material.  

Each potato has an approximately ellipsoidal shape and a  mass between 125 g and 150 g.  The 
length of the shorter principal axis is at least 40 mm.  The length of the longer principal axis is 
not more than 140 mm and may be symmetrically reduced in  order to obtain the specified 

mass.  A  steel wire,  having a  diameter of 1 , 5 mm ±  0, 5 mm and approximately the same length 
as the longer axis of the potato,  is inserted along this axis of at least one of the potatoes.  The 
number of potatoes to be used is stated in  Table 101 .  

If the potatoes do not ignite,  the test is repeated with the load reduced by one potato.  If a  
single potato does not ignite,  it is ignited artificially.  

Table  1 01  – Number of potatoes   

Rated microwave power output Volume of the cavity Number of potatoes 

W l  

  <600  ≥14 and ≤28 2 

 ≥600 and ≤1  000  ≥28 and ≤42 4 

≥1  000 and ≤2 000  ≥42 and ≤56 6 

   ≥2 000    ≥56 6 +  Na  

NOTE The rated microwave power output or the volume of the cavity applies,  whichever results in  the higher 
number of potatoes 

a   N is 2 for each 500 W increase in  power output or for each 14 l increase in  volume.  

 

The test is terminated 15 min after the microwave generation has ceased or a  fire in  the cavity 
has extinguished.  

During the test,  any fire in  the cavity shall be contained within  the appliance.  

NOTE  1  Subclause  1 9. 1 3  does  not  apply duri ng  the  test.  

After the test,  if the appliance is still operable,  any damaged detachable shelf is replaced 
and 19. 13 applies.  If the appliance does not comply,  the test is repeated on a  new appliance.  

NOTE  2  Non-compl iance  may have  resu l ted  from  the  cumu lati ve  effects  of previous  tests.  

20  Stabi l i ty and  mechanical  hazards   

This  clause  of part 1  i s  appl icable  except as  fol lows.  

20.1 01  Appl iances  having  doors  wi th  a  horizontal  h inge  at their lower edge  and  on  wh ich  a  
load  i s  l i kely to  be  placed  shal l  have  adequate  stabi l i ty.  

Compliance is checked by the following test.  

The appliance is placed on a  horizontal surface with the door open and a  mass is gently placed 
on the geometric centre of the door.  

For appliances normally used on the floor,  the mass is 
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– 23 kg for cavity doors,  or the mass that can be placed in  the oven in  accordance with the 
instructions,  if this is higher;  

– 7 kg for other doors.  

For appliances normally used on a  table,  the mass is 

– 7 kg for stationary appliances;  

– 3,5 kg for other appliances.  

The appliance shall not tilt.  

NOTE  1  A sandbag  can  be  used  for the  l oad .  

NOTE  2  For appl i ances  having  more  than  one  door,  the  tests  are  made  on  each  door separately.  

21  Mechanical  strength  

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

21 .1  Addition:  

Compliance is also checked by the tests of 21 . 101  to 21 . 105.  

21 .1 01  Hinged doors are positioned approximately 30° before the fully open position.  Sliding 
doors are positioned so that they are approximately two-thirds open.  A  force of 35 N is applied 
to the inside surface of a  hinged door at a  point 25 mm from its free edge or to the handle of a  
sliding door.  

The force is applied by means of a  spring balance having a  spring constant of 1 , 05 N/mm.  It is 
initially applied with an opposing force applied to the other side of the door or handle.  The 
opposing force is then removed to allow the door to complete its travel to the fully open 
position.  

The test is carried out 25 times.  

The test is repeated on doors of stationary appliances  and built-in appliances  except that 

– the door is initially placed midway between the fully open and closed positions;  

– the applied force is 1 , 5 times the force required to open the door or 65 N,  whichever 
is greater.  However if the force cannot be measured or if the door is opened indirectly,  the 
65 N force is applied.  

The test is carried out 25 times.  

Doors are placed midway between the fully open and closed positions.  A  closing force of 90 N 
is applied to the outside surface of a  hinged door at a  point 25 mm from the free edge or to the 
handle of a  sliding door,  initially with the opposing force as described above.  

This test is carried out 50 times.  

The appliance shall then comply with Clause 32.  

21 .1 02  Side-hinged doors are placed in  the fully open position.  A  downward force of 140 N or 
the maximum force that can be applied in  any door position without tilting the appliance,  
whichever is smaller,  is then applied to the free edge of the door and the door is closed.  The 
door is fully opened again with the force still applied.  
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This test is carried out 10 times.  

Bottom-hinged doors are opened.  A  force of 140 N or the maximum force that can be applied 
without tilting the appliance,  whichever is smaller,  is applied to the inside surface of the door at 
the most unfavourable position 25 mm from the free edge.  

The force is applied for 15 min.  

The appliance shall then comply with Clause 32.  

21 .1 03  A cube of wood having a  side dimension of 20 mm is attached to an inside corner 
furthest from the door hinge.  An attempt is made to close the door with a  force of 90 N applied 
at the other corner farthest from the hinge in  the direction perpendicular to the surface of the 
door.  

The force is maintained for 5 s.  

The cube is then removed.  The door is slowly closed until microwave generation becomes 
possible.  The door and its opening means are then manipulated in  order to determine the 
position resulting in  the highest microwave leakage.  

The appliance shall then comply with Clause 32.  

The test is repeated with the wooden cube attached to the other corner farthest from the hinge.  

NOTE  The  test  i s  not  appl i cable  to  s l i d i ng  doors.  

21 .1 04 The door is closed and its outside surface subjected to three impacts,  each having an 
energy of 3 J.  These impacts are applied to the central part of the door and may be at the 
same point.  

The impact is applied by means of a  steel ball having a  diameter of 50 mm and a  mass of 
approximately 0, 5 kg.  The ball is suspended by a  suitable cord that is held in  the plane of the 
door.  The ball is allowed to fall as a  pendulum through the distance required to strike the 
surface with the specified impact energy.  

The door is then opened and its mating surface on the oven is subjected to three similar 
impacts.  

The inside surface of a  hinged door is subjected to three impacts as before,  the test being 
made with the door in  the fully open position.  The impacts are applied to the central part of the 
door and may be at the same point.  However,  if a  bottom-hinged door is horizontal when in  the 
fully open position,  the impacts are applied by allowing the steel ball to fall freely through a  
distance such that the specified impact energy is obtained.  

A  bottom-hinged door is further tested by subjecting its seal to three similar impacts.  The 
impacts are made at three different locations.  

The appliance shall then comply with Clause 32.  

21 .1 05  A bottom-hinged door is opened and a  hardwood dowel having a  diameter of 10 mm 
and a  length of 300 mm is placed along the bottom hinge.  The dowel is positioned such that 
one end is flush with an outside edge of the door.  A  closing force of 140 N is applied to the 
centre of the handle in  a  direction perpendicular to the surface of the door.  The force is 
maintained for 5 s.  
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The test is repeated with the end of the dowel flush with the other outside edge and then with 
the dowel positioned centrally within the door hinge.  

The microwave leakage is measured under the conditions specified in  Clause 32 and shall not 
exceed 100 W/m2.  

22  Construction   

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

22.1 01  Bu i l t-in  appl iances  shal l  on ly be  vented  through  the  front,  un less  provisions  are  
made for venting  through  a  duct.  

Compliance is checked by inspection.  

22.1 02  Oven  vents  shal l  be  constructed  so  that any moisture  or grease  d ischarged  through  

them  cannot affect creepage d istances  and  clearances  between  l ive  parts  and  other parts  of 
the  appl iance.  

Compliance is checked by inspection.  

22.1 03  The  appl iances  shal l  be  constructed  in  compl iance  wi th  ei ther 22. 1 03. 1  or 22. 1 03. 2.   

22.1 03.1  Appl iances  shal l  i ncorporate  at least two  door in terlocks  that are  operated  by 

open ing  the  door,  one  being  a  monitored  door in terlock.  At least one  of the  door in terlocks  
shal l  be  concealed  and  not operable  by man ipu lation .  

Compliance is checked by inspection and concealment is checked by 22. 105.  

NOTE  The  two  door i n terlocks  may be  i ncorporated  i n  the  system  of the  moni tored  door i n terlock.  

22.1 03.2  Appl iances  shal l  i ncorporate  two independent monitored  door in terlocks  that are  
operated  by open ing  the  door.  I n  th is  case,  22. 1 05  i s  not appl icable.  

NOTE  None  of the  door i n terlocks  have  to  be  concealed  because  there  are  two i ndependent  moni tored  door 

i n terlocks  i ncorporati ng  supervis ion  devices.  

Compliance is checked by inspection and the following test.  

The door is slowly opened and,  simultaneously,  an attempt is made to manually defeat any 

accessible  door interlock by test probe B one at a  time.  

During the tests,  the operation of the magnetron shall not be possible.  

22.1 04  At  least one  door in terlock  of 22. 1 03. 1  and  both  monitored  door in terlocks  of 
22. 1 03.2  shal l  i ncorporate  a  swi tch  that d isconnects  the  m icrowave generator or i ts  supply 
main  ci rcu i t.  

Compliance is checked by inspection.  

22.1 05  At  least one  of the  door in terlocks  shal l  be  concealed  and  not operable  by 

man ipu lation .  Th is  door in terlock  shal l  operate  before  any accessible  door in terlock  can  be  
defeated .  

Compliance is checked by the following test.  
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The door is placed in  the open or closed position and an attempt is made to operate the 

concealed door interlock by applying test probe B of IEC 61032 to all openings.  The test is 

repeated with a  rod,  as shown in  Figure 101 ,  to any openings of the door interlock 
mechanism.  Only one rod shall be used at a  time.  

Door interlocks  that operate magnetically are also evaluated by applying a  magnet to the 

enclosure over the door interlock switch.  The magnet has a  similar configuration and 

magnetic orientation to the magnets that operate the door interlock.  It shall be capable of 

exerting a  force of 50 N ±  5 N when applied to a  mild steel armature having dimensions of 

80 mm ×  50 mm ×  8 mm.  In  addition,  the magnet shall be capable of applying a  force of 

5 N ±  0, 5 N at a  distance of 10 mm from the armature.  

The door is slowly opened and,  simultaneously,  an attempt is made to manually defeat any 

accessible door interlock with test probe B,  the rod and the magnet.  

It shall not be possible to operate the concealed door interlock during the tests.  

22.1 06  The  supervis ion  device  of the  monitored  door in terlock  shal l  render the  appl iance  
inoperable  i f i ts  swi tch ing  part fai ls  to  control  the  m icrowave generator.  

Compliance is checked by the following test.  

The switching part of the monitored door interlock is rendered inoperative.  The appliance 

is supplied at rated voltage  from a supply source having a  short-circuit capacity of at least 

1 , 5 kA  for appliances having a  rated voltage  over 150 V and 1 , 0 kA  for other appliances.  

NOTE  1  Appl i ances  having  a  rated  vol tage  l ess  than  1 50  V and  a  rated  current  over 20  A are  suppl i ed  at  rated  

vol tage  from  a  supply source  having  a  short-ci rcu i t  capaci ty of at  l east  5 , 0  kA.  

The appliance is operated with the door closed and an attempt is then made to gain access to 

the cavity in  the normal way.  It shall not be possible to open the door unless the microwave 
generator ceases to function and remains inoperable.  The supervision device shall not fail in  
the open-circuit position.  

NOTE  2  The  supervis ion  device  i s  replaced  for subsequent tests  i f i t  fa i l s  i n  the  cl osed  ci rcu i t  posi ti on .  

NOTE  3  I t  may be  necessary to  render other door i n terlocks  i noperati ve  i n  order to  perform  th i s  test.  

If an internal fuse in  the circuit supplying the microwave generator ruptures,  the fuse is 
replaced and the test is carried out two more times.  The internal fuse shall rupture each time.  

The test is carried out three more times but with an impedance of (0, 4 +  j 0, 25)  Ω  in  series with 
the supply source.  The internal fuse shall rupture each time.  

NOTE  4  For appl i ances  having  a  rated  vol tage  u nder 1 50  V and  those  wi th  a  rated  current  over 1 6  A,  the  test  
wi th  the  series  impedance  i s  not  carried  ou t.  

NOTE  5  Swi tches  are  replaced  each  time  the  i n ternal  fuse  ruptures  i f th i s  i s  s tated  i n  the  i nstructions  for servici ng .  

22.1 07  The  fai lu re  of any s ing le  e lectrical  or mechan ical  component that affects  the  operation  
of a  door  in terlock  shal l  not cause  any other door in terlock,  or the  supervis ion  device  of the  

monitored  door in terlock,  to  become inoperative,  un less  the  appl iance  is  rendered  
inoperable.  

Compliance is checked by inspection and,  if necessary,  by simulating component failure and 
operating the appliance as in  normal use.  

NOTE  Th is  requ i rement  does  not  apply to  components  of the  supervis i on  device  that  comply wi th  the  test  
of 22. 1 06.  
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22.1 08  The  door  in terlocks  i ncorporated  to  comply wi th  22. 1 03  shal l  operate  before  undue  
m icrowave leakage occurs.  

Compliance is checked by the following test.  

All door interlocks  except one are rendered inoperative.  The appliance is supplied at rated 

voltage  and operated with the load specified in  Clause 32.  The door opening sequence is 
carried out in  small increments during which the microwave leakage is measured.  

The appliance shall comply with Clause 32.  

The test is repeated on each door interlock in  turn.  

NOTE  1  Door i n terlocks  are  on l y tested  i f they are  necessary for compl iance  wi th  22 . 1 03.  

NOTE  2  I t  may be  necessary to  render the  supervis ion  device  of the  moni tored  door i n terlock  i noperati ve  when  
carrying  ou t  the  test.  

22.1 09  There  shal l  be  no  undue  m icrowave leakage i f th in  material  i s  i n troduced  between  the  
door and  i ts  mating  surface.  

Compliance is checked by closing the door on a  strip of paper having a  width of 60 mm ±  5 mm 

and a  thickness of 0, 15 mm ±  0, 05 mm,  the paper being placed between the door and its 
mating surface.  

The appliance shall then comply with Clause 32.  

The test is carried out 10 times with the paper in  different locations.  

22.1 1 0  There  shal l  be  no  undue  m icrowave leakage i f the  door seals  become contam inated  
by food  residues.  

Compliance is checked by the following test.  

The door seal is coated with cooking oil.  If the seal has an open choke,  the trough is filled with 
oil.  

The appliance shall then comply with Clause 32.  

22.1 1 1  There  shal l  be  no  undue  m icrowave leakage when  the  door corners  are  subjected  to  
d istortion .  

Compliance is checked by the following test.  

The appliance is supplied at rated voltage  and operated with the load specified in  Clause 32.  
The door and its opening means are manipulated until the largest door gap permitting 
microwave generation is obtained.  A  pull force is applied perpendicular to the surface of the 
door to each corner in  turn.  The force is slowly increased to 40 N.  

During the  test,  the  microwave leakage  is  measured under the  conditions specified in  
Clause  32 and shall not exceed 100 W/m2.  

After the test,  the appliance shall comply with Clause 32.  
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22.1 1 2  There  shal l  be  no  undue  m icrowave leakage and  the  temperature-sensing  probe  
shal l  not become damaged ,  when  a  probe  or i ts  cord  is  trapped  by the  door.  

Compliance is checked by the following test.  

The probe is connected as in  normal use,  the sensing part or cord being allowed to rest in  the 
most unfavourable position likely to occur.  The door is closed against the sensing part of the 
cord with a  force of 90 N applied for 5 s in  the most unfavourable place.  The force is then 
released and,  if the oven can be operated,  the microwave leakage is measured under the 
conditions specified in  Clause 32 and shall not exceed 100 W/m2 .  

After the test,  the appliance shall comply with Clause 32 and the temperature-sensing probe  
shall comply with 8. 1 ,  15. 101  and Clause 29.  

22.1 1 3  There  shal l  be  no  undue  m icrowave leakage when  detachable  parts  are  removed .  

Compliance is checked by the following test.  

Detachable  parts  are removed,  except shelves,  unless a  horizontal surface greater than 
85 mm in diameter is made available when they are removed.  

The appliance shall then comply with Clause 32,  the load being placed on the horizontal 

surface as close as possible to the centre of the cavity.  

NOTE  I n  order to  avoid  detecti ng  non-rad iati ng  s tand ing  waves,  the  t i p  of the  i nstrument probe  i s  not  i nserted  i n to  
an  open ing  resu l ti ng  from  the  removal  of a  detachable  part.  

22.1 1 4  Appl iances  shal l  be  constructed  so  that shelves  do  not fal l  ou t of their supports  when  

subjected  to  a  l oad .  Shelves  i n tended  to  be  partial ly wi thdrawn  in  use  shal l  not tip  when  they 
have  partial ly been  removed  from  the  oven .  

Compliance is checked by the following test.  

A  vessel filled with sand or shot is placed on the shelf.  The total mass in  kilograms is equal to 

30 kg/m2  of the shelf area.  The shelf,  with the vessel placed centrally on it,  is inserted into the 
oven and moved as close as possible to one of the side walls.  It is left in  this position for 1  min 
and then withdrawn.  It is then reinserted,  moved as close as possible to the other side wall and 
left for one minute.  

During the test,  the shelf shall not fall away from its support.  

For shelves  intended to be partially withdrawn in  use,  the test is repeated with the shelf pulled 
out by 50 % of its depth.  An additional force of 10 N is applied vertically downwards on the 

centre of the exposed front edge of the shelf.  

During the test the shelf shall not tip.  

NOTE  A smal l  ang le  of defl ection  i s  a l l owed .  

22.1 1 5  A s ing le  fau l t such  as  fai lu re  of basic insu lation  or a  l oose  wire  bridg ing  the  
insu lation  system  shal l  not a l low operation  of the  m icrowave generator wi th  the  door open .  

Compliance is checked by inspection and,  if necessary,  by simulating relevant faults.  Wires 
that may become loose are disconnected and allowed to fall out of position but are not 

otherwise manipulated.  They shall not come into contact with other live parts  or earthed parts 

if this results in  all door interlocks  becoming inoperative.  
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NOTE  1  Fai l u re  of reinforced  i nsu lation  or double  i nsu lation  i s  cons idered  to  be  two fau l ts .  

NOTE  2  Wi res  secured  by two i ndependent fi xi ngs  are  not  considered  l i kel y to  become l oose.  

22.1 1 6  There  shal l  be  no  access  to  the  cavity  th rough  the  viewing  screen .  

Compliance is checked by inspection and the following test.  

A  straight steel rod having a  diameter of 1  mm and a  flat end is pressed perpendicularly 

against the viewing screen with a  force of 2 N.  The rod shall not enter the cavity.  

22.1 1 7  I n terlocks  operated  by detachable  parts  shal l  be  guarded  so  that accidental  operation  
is  prevented .  

Compliance is checked by inspection and by manual test.  

22.1 1 8  L igh ts,  swi tches  or push-buttons  shal l  on ly be  coloured  red  i f they ind icate  danger,  
a larm  or s im i lar s i tuations.  

Compliance is checked by inspection .  

22.1 1 9  I f electronic circu i ts  are  used  to  provide  protection  against m icrowave  leakage,  they 
shal l  be  designed  so  that a  fau l t cond i tion  wi l l  not affect protection  against m icrowave leakage.  

Compliance is checked by applying the tests in  Clause 19 in  conjunction with the requirements 
and test specifications in  22. 105,  22. 106,  22. 107 and 22. 108.  

22.1 20  Appl iances  for i nstal l i ng  i n  commercial  road  veh icles,  coaches,  busses,  food  stal l s  
and  s im i lar veh icles  shal l  wi thstand  the  vibrations  to  wh ich  they may be  subjected .  

Compliance is checked by carrying out the vibration tests specified in  IEC 60068-2-6 under the 
following conditions.  

The appliance is fastened in  its normal position of use to a  vibration-generator by means of 
straps around the enclosure.  The type of vibration is sinusoidal,  and the severity is as follows:  

– the direction of vibration is vertical;  

– the amplitude of vibration is 0, 35 mm; 

– the sweep frequency range is 10 Hz to 55 Hz; 

– the duration of the test is 30 min.  

The appliance shall show no damage that could impair compliance with 8. 1 ,  16. 3 and  
Clauses 29 and 32,  and connections shall not have worked loose.  

23 Internal  wiring  

This  clause  of Part 1  i s  appl icable.  

24 Components  

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

24.1  Addition:  
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NOTE  1 01  I EC 60989  i s  not  appl i cable  to  power transformers  that  supply the  magnetron .  

24.1 .4  Addition:  

The number of cycles of operation for thermostats  is increased to 30 000.  

Interlocks are subjected to the following test which is carried out on six samples.  

The interlocks are connected to a  load that simulates the conditions occurring in  the appliance 

when it is supplied at rated voltage.  They are operated at a  rate of approximately six cycles 
per minute.  The number of cycles is  

– door interlocks:   50 000; 

– interlocks only operated during user maintenance:   5 000.  

After the test,  the interlocks shall not be damaged to such an extent that their further use is 
impaired.  

24.1 01  Socket-ou tlets  i ncorporated  in  appl iances  shal l  be  s ing le-phase,  incorporate  an  
earth ing  contact and  have  a  rated  current not exceed ing  1 6  A.  Both  poles  shal l  be  protected  by 
fuses  or m in iature  ci rcu i t-breakers  placed  beh ind  a  non-detachable  cover and  having  a  rated  

current not exceed ing  

– 20  A,  for appl iances  having  a  rated  vol tage  up  to  1 30  V;  

– 1 0  A,  for other appl iances.  

I f the  appl iance  i s  in tended  to  be  permanently connected  to  fixed  wiring ,  or i s  fi tted  wi th  a  
polarized  plug ,  the  neutral  pole  need  not be  protected .  

Compliance is checked by inspection.  

NOTE  The  actuati ng  member of m in iatu re  ci rcu i t  breakers  may be  accessib le.  

25 Supply connection  and  external  flexible  cords  

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

25.1  Modification: 

Appl iances  shal l  not be  provided  wi th  an  appl iance  in let.  

25.3  Addition:  

F ixed  appl iances  and  appl iances  wi th  a  mass  greater than  40  kg  and  not provided  wi th  rol lers,  

castors  or s im i lar means  shal l  be  constructed  so  that the  supply cord  can  be  connected  after 
the  appl iance  has  been  instal led  i n  accordance wi th  the  i nstal lation  i nstructions.  

Term inals  for the  permanent connection  of cables  to  fixed  wi ring  may also  be  su i table  for a  
supply cord  of type X attachment .  I n  th is  case,  a  cord  anchorage complying  wi th  25. 1 6  shal l  
be  fi tted  to  the  appl iance.  

25.7  Modification:  

I nstead  of the  types  of supply cords  speci fied ,  the  fol lowing  appl ies:  
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Supply cords  shal l  be  oi l -resistant and  shal l  not be  l igh ter than  ord inary polych loroprene 
sheathed  flexible  cord  (code  designation  60245  I EC 57)  or equ ivalent synthetic elastomer 
sheathed  cord .  

25. 1 4  Addition:  

For temperature-sensing probes,  the total number of flexings is 5 000.  Probes with circular-
section cords are turned through 90° after 2 500 flexings.  

26 Terminals  for external  conductors  

This  clause  of Part 1  i s  appl icable.  

27 Provision  for earthing  

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

27.2  Addition:  

Stationary appl iances  shal l  be  provided  wi th  a  term inal  for the  connection  of an  external  
equ ipotential  bond ing  conductor.  Th is  term inal  shal l  be  i n  effecti ve  electrical  contact wi th  al l  
fi xed  exposed  metal  parts  and  shal l  a l low the  connection  of a  conductor having  a  nom inal  
cross-sectional  area  up  to  1 0  mm 2 .  I t  shal l  be  located  in  a  posi tion  conven ient for the  
connection  of the  conductor after i nstal lation  of the  appl iance.  

NOTE  1 01  Smal l  fi xed  exposed  metal  parts ,  for example  nameplates,  are  not  requ i red  to  be  i n  e l ectri cal  contact  
wi th  the  term inal .  

28 Screws and  connections  

This  clause  of Part 1  i s  appl icable.  

29  Clearances,  creepage d istances  and  sol id  insulation  

This  clause  of Part 1  i s  appl icable.  

30  Resistance to  heat and  fi re  

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

30.2  Addition:  

For appliances that allow a  preselected start time and those with a  keep-warm function,  30. 2. 3 
is applicable.  For other appliances,  30.2. 2 is applicable.  

31  Resistance to  rusting   

This  clause  of Part 1  i s  appl icable.  

32  Radiation,  toxici ty and  simi lar hazards   

This  clause  of Part 1  i s  appl icable  except as  fol lows.  
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Addition: 

Compliance for microwave leakage is checked by the following test.  

A load of 275 g ±  15 g of potable water having a  temperature of 20 °C ±  2 °C,  in  a  thin-wall 
borosilicate glass vessel having an inside diameter of approximately 85 mm,  is placed on the 

centre of the shelf.  The appliance is supplied at rated voltage  and operated with the 
microwave power control at the highest setting.  

Microwave leakage is determined by measuring the microwave flux density using an instrument 
that reaches 90 % of its steady reading in  2 s to 3 s when subjected to a  stepped input signal.  
The instrument antenna is moved over the external surface of the appliance to locate the 
highest microwave leakage,  particular attention being given to the door and its seals.  

The microwave leakage at any point 50 mm or more from the external surface of the appliance 
shall not exceed 50 W/m2.  

NOTE  1 01  I f compl iance  wi th  the  test  i s  i n  doubt  due  to  a  h i gh  water temperature,  the  test  i s  repeated  wi th  a  fresh  
l oad .  

Dimensions in  millimetres 

 

Figure 1 01  – Test rod  for in terlock concealment  

 

Annexes  

The annexes of Part 1  are applicable except as follows.  
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Annex A 
(informative)  

 

Routine tests  

This annex of Part 1  is applicable except as follows.  

A.2  Electric strength  test 

Modification: 

The current in  the test circuit may be increased up to 100 mA.  

A.1 01  Marking  and  instructions  

The covers dealt with in  Subclause 7. 1  are checked to ensure that they are marked with the 
warnings concerning microwave energy.  

The presence of warning sign and warning text dealt with  in  Subclause BB.22. 119.6 is 
checked.  

The appliance is checked to ensure that the corresponding labels,  instructions and manuals are 
provided with it.  

A.1 02  Construction  

The operation of the door interlock system is checked to ensure that microwave generation 
ceases when the door is opened.  

A.1 03 M icrowave leakage 

The microwave oven  is supplied at rated voltage  and operated with the microwave power 
control adjusted to the highest setting.  The energy flux density of microwave leakage is 
measured at any point approximately 50 mm from the 

•  external surface of the appliance for microwave ovens  not covered by Annex BB,  or 

•  reference surface  for microwave ovens  covered by Annex BB.  

For microwave ovens  

•  not covered by Annex BB,  an appropriate load may be used,  or 

•  covered by Annex BB,  a  load as specified in  BB.3. 1 . 9 shall be used.  

The measuring instrument is moved 

•  over the external surface of the appliance for microwave ovens  not covered by Annex BB,  
or 

•  over the external surface of the appliance and any microwave barrier for microwave 

ovens  covered by Annex BB 

and the microwave leakage is measured.  
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The microwave leakage shall not exceed 

•  50 W/m2 for microwave ovens  not covered by Annex BB,  or 

•  50 W/m2,  averaged over the most onerous 20 s interval and 500 W/m2  measured as peak 

value for microwave ovens  covered by Annex BB.  

A.1 04 M icrowave leakage instrument minimum specifications  

The  fol lowing  speci fication  appl ies  on ly for routine  tests  and  may also  apply for checks  of 
microwave ovens  after repai r or servicing .  I nstruments  for type  testing  shal l  fu l fi l  more  
stringent requ i rements,  wh ich  are  obtained  from  National  bod ies  responsible  for protection  
against non-ion is ing  rad iation .  

A.1 04.1  Instruments shall be subjected regular calibration by carrying out the following tests,  
to ensure their accuracy is maintained.  The tests for instrument compliance are made at room 
temperature.  For carrying out the tests,  the position of the field sensor shall be known and 
preferably be marked.  In  order to allow measurements specified in  A. 104.2 to A. 104.4,  the 
minimum resolution of the instrument under test shall be 1  W/m2.  

A.1 04.2  The level calibrations are carried out either using a  generator set-up in  an anechoic 
chamber,  or using a  reference instrument in  substitution mode.  The far field shall be linearly 
polarized.  The field sensor of the instrument under test (IUT)  shall be placed at the position 
where the flux density is 10 W/m2  or 50 W/m2,  depending on the task.  The range selector,  if 
any,  shall be set to the most appropriate range to measure a  flux density of 10 W/m2  or 

50 W/m2,  depending on the task and with a  tolerance from –40 % to +60 %.  The overall 

inaccuracy of the IUT shall be less than or equal to ±1  dB (i. e.  from –21  % to +26 %)  related to 
the average of minimum and maximum reading.  The field sensor is positioned to the minimum 
reading and then rotated 4 times for 90° around its axis which is aligned to the propagation 
direction of the far field and directed towards the radiation source.  

A.1 04.3  During the rotation in  A. 104. 2,  the maximum deviation of the IUT readings shall be 

less than or equal to ±2 dB (i. e.  from –37 % to +58 %)  related to the average of readings.  

A.1 04.4 The IUT field sensor is rotated for maximum reading as described in  A. 104.2 and 
then held in  this position.  The field sensor of an equal IUT is rotated as described in  A. 104.2 
and slowly brought in  close proximity of the field sensor of the static IUT.  During the approach 
to 50 mm distance between the field sensors,  the reading of the static IUT shall not change by 

more than ±1  dB (i. e.  from –21  % to +26 %) .  During the test,  the axis of each field sensor has 
to be aligned to the propagation direction of the far field and each field sensor has to be 
directed towards the radiation source.  
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Annex AA 
(normative)  

 

Combination  microwave ovens  

The  fol lowing  mod i fications  to  th is  standard  are  appl icable  for combination  microwave 

ovens .  

NOTE  I f a  combination  m icrowave oven  has  a  mode  of operation  i ndependent of m icrowave  generation ,  then  
th i s  mode  has  to  be  tested  on ly accord ing  to  the  requ i rements  i n  the  re levant  s tandard  (see  Clause  2  of th i s  
s tandard ).  I f a  combination  m icrowave oven  has  a  mode  of operation  wi thout  the  use  of res i sti ve  heati ng  
e l ements,  i t  i s  tested  to  comply wi th  the  re levant  requ i rements  of th i s  s tandard .  

AA.3 Defin i tions  

AA.3.1 .9  Addition: 

The appl iance  is  operated  wi th  the  controls  ad justed  to  the  most unfavourable  setting  in  
accordance wi th  the  i nstructions  for the  i n tended  mode of operations.  

AA.5 General  condi tions  for the tests  

Addition: 

NOTE  1 01  When  testi ng  the  d i fferen t modes  of operation ,  on l y those  tests  having  the  most un favourable  
cond i ti ons  are  carried  ou t.  

AA.5.1 01  Replacement:  

Combination microwave ovens  are tested as combined appliances.  

AA.1 1  Heating  

Addition: 

AA.1 1 .7. 1 01  Combination microwave ovens  incorporating resistive heating elements where 
simultaneous operation is intended,  are operated with the resistive heating elements switched 
on as specified in  the manufacturer’s instructions under the conditions of Clause 11  of the 

relevant standard but using the load specified in  3. 1 . 9,  the microwave power output being 
approximately 50 %.  

If no instructions are provided,  the appliance is operated until steady conditions are 
established.  

AA.1 8  Endurance 

Addition: 

Before measuring the microwave leakage,  the following additional conditioning is carried out.   

– resistive heating elements for radiant heating are operated for 30 min;  

– resistive heating elements for convection heating are operated for 60 min.  
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AA.1 9  Abnormal  operation  

AA.1 9.1  Addition:  

The test of 19. 102 is carried out at 1 , 06 times rated voltage.  

AA.29   Clearances,  creepage d istances  and  sol id  insulation  

Replacement: 

This  clause  of Part 1  i s  appl icable  except as  fol lows.  

AA.29.2  Replacement of 2nd paragraph:  

The m icro-envi ronment i s  pol lu tion  degree  3  un less  the  i nsu lation  i s  enclosed  or l ocated  so  that 
i t  i s  un l ikely to  be  exposed  to  pol lu tion  during  normal  use  of the  appl iance.  

AA.29.3  Addition:  

There  are  no  th ickness  requ i rements  for sheaths  of visibly g lowing  heating  elements  i f the  
door in terlocks  provide  al l -pole  d isconnection .  
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Annex BB 
(normative)  

 

Requirements  for commercial  microwave ovens   

wi thout a  cavi ty door and  wi th  conveyor-type means  

Annex BB  mod ifies  the  correspond ing  clauses  and  subclauses  of Part  2-90  or,  where  th is  i s  not 
appl icable,  of Part 1  of I EC 60335,  to  i nd icate  requ irements  for commercial  m icrowave ovens  
wi thout a  cavi ty door and  wi th  conveyor-type  means.  Where  i t  i s  unclear whether a  clause  or 
subclause  of th is  annex i s  i n tended  to  mod i fy the  correspond ing  text of Part 2-90  or that of 
Part 1 ,  th is  i s  speci fied .  

BB.3  Defin i tions   

NOTE  For more  detai l s ,  see  F igure  BB. 3.  

BB.3.1 .9  Replacement:  

normal  operation  

the  m icrowave oven  wi thout a  cavi ty door and  wi th  conveyor-type means  i s  operated  
accord ing  to  the  manufacturer’s  instructions.  I f no  i nstructions  are  provided ,  the  appl iance  is  
operated  under the  fol lowing  cond i tions.  

a)  Tunnel  type  appl iances  are  operated  under the  fol lowing  cond i tions:  

1 )  i f the  en trance  and  exi t port heights  are  ad justable,  the  largest height i s  used ;  

2)  the  h ighest generator power settings  are  used .  

b)  The  load  to  be  heated  up  consists  of N  cyl indrical  containers  of borosi l icate  g lass  wi th  a  
maximum  th ickness  of 3  mm  and  an  external  d iameter of approximately 1 90  mm,  fi l led  wi th  

(1  000  g  ±  50  g )  potable  water having  an  in i tial  temperature  of (20  ±  2 )  °C.  These  
containers  are  placed  so  that a l l  containers  are  i ns ide  the  cavity  and  as  many as  possible  
m icrowave generators  are  operating  at the  same time.  

The  number N resu l ts  from  the  fol lowing  formu la:  

N =  P/1  1 00  W  (P =  rated  microwave power output  [W]).  

The  resu l t  of N  shal l  be  rounded  off to  the  nearest i n teger.  

I f i s  not possible  to  use  of these  containers,  containers  of the  same material  and  th ickness  

and  wi th  a  water mass  of not less  than  275  g  ±  1 5  g  shal l  be  used .  

An  excess  number of containers  are  prepared ,  so  that the  whole  length  and  wid th  of the  
transportation  means  i nside  the  microwave enclosure  i s  loaded .  

The  conveyor speed  i s  set to  the  lowest reasonable  value  that wi l l  not bring  the  loads  to  
boi l ing .  

Loads  are  taken  ou t and  are  replaced  wi th  new cold  loads  on  the  loading  area  as  they 

come ou t on  the  removing  area .  

c)  Sing le  special  l oad  vend ing  type  appl iances  are  operated  wi th  thei r in tended  load .  Other 
vend ing  type  appl iances  are  operated  under the  fol lowing  cond i tions .  

i )  Sealed  plastic bags  wi th  potable  water are  used ,  wi th  a  water mass  correspond ing  to  
the  weight of typical  loads  for wh ich  the  appl iance  is  i n tended .  

The  appl iance  i s  operated  for consecutive  cycles,  the  duration  of each  cycle  i s  
determ ined  by the  fol lowing  formu la:  

t =  m  ∗  4 , 1 87  ∗  ∆T/P  
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where  t i s  the  duration  of each  cycle  [s ] ,  m  i s  the  mass  of the  water [g ] ,  ∆T i s  the  

requ i red  temperature  rise  of 55  K and  P  i s  the  rated  microwave power output  [W ] .  

The  in i tial  temperature  shou ld  be  20  °C  ±  5  °C.  

i i )   New loads  are  suppl ied  wi th  the  shortest possible  pauses  between  runs.  

Note  1 01  to  en try:  Care  shou ld  be  taken  when  hand l i ng  the  l oad .  

BB.3.1 03  Replacement:  

cavity 

space  wi th in  the  microwave enclosure  where  the  load  i s  heated  wi th  h igh  m icrowave energy 

Note  1  to  en try:  Wavegu ides  between  the  m icrowave  generator and  cavi ty  are  i ncl uded  s i nce  they a l so  contain  
h i gh  m icrowave  energy.  

BB.7  Marking  and  instructions  

BB.7.1  Addition to the list of items in  Part 1 :  

– water pressure  or pressure  areas  in  ki lopascal  (kPa)  for the  appl iances  that are  determ ined  
for the  connection  to  the  water supply,  or th is  i s  fixed  in  the  instructions  for use;   

Modification of the 5th  dash item of Part 1 :  

– model  or type  reference and  serial  number of the  appl iance.  I f the  generator(s)  i s  separate  
from  the  cavi ty part of the  appl iance,  th is  in formation  shal l  a lso  appear on  the  generator(s) ;  

BB.7.1 2  Addition:  

– WARNING:  Do not programme excessive  heating  times.  Overheating  can  resu l t  i n  
contam ination  or fi re;  

– detai l s  for necessary clean ing  requ i red  for hyg ien ic reasons  (e. g .  cavity,  transportation  

means)  and  also  for functional  reasons  (e. g .  means  of m icrowave interlock,  sensor);  

– in formation  necessary for d ispatch ,  posi tion ing ,  instal lation  and  operation ,  i nclud ing  detai ls  
of weight,  d imensions  and  requ ired  m in imum  d istances;  

Modification to the 9th  indent: 

– i f smoke i s  observed ,  fol low the  instructions  suppl ied  by the  manufacturer in  order to  
contain  the  fi re;  

Addition: 

BB.7.1 01 . 1  

A label  shal l  be  provided ,  together wi th  i nstructions  for fixing  i t  i n  a  conspicuous  place  close  to  
the  exi t port.  The  label  shal l  state  the  substance of the  fol lowing ,  i f appl icable.  

– WARNING:  M icrowave heating  of beverages  and  s im i lar can  resu l t  i n  delayed  eruptive  
boi l ing ,  therefore  care  must be  taken  when  hand l ing  the  container.  

– WARNING:  M icrowaved  food  and  beverages  can  be  very hot,  hand le  wi th  care.  

Compliance is checked by inspection.  
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BB.7.1 01 .2  The  instructions  for the  operator shal l  i nclude  the  substance of the  fol lowing  
warn ings.  

•  WARNING:  I f parts  of entrance ports  and  exit  ports ,  means  of access,  viewing  

openings ,  microwave barriers ,  covers,  the  microwave enclosure  or any other means  
named  by the  manufacturer are  damaged ,  the  appl iance  shal l  not be  operated  un ti l  i t  i s  
repaired  by a  ski l led  person .  Un ti l  repairs  are  carried  ou t,  the  appl iance  shal l  be  set i n  a  
permanent non-operational  cond i tion  (e. g .  wi th  key swi tch ,  code-card  or s im i lar devices).  
Further detai l s  shal l  be  included  in  the  instructions  for use.  

•  WARNING:  On ly Instructed  persons  shal l  operate  the  microwave oven .  The  instructed  

persons  shal l  regu larly,  bu t at a  m in imum  of once  a  year,  be  i nstructed  by a  ski l led  

person .  A record  of the  i nstruction  provided  shal l  be  recorded .  

BB.7.1 01 .3  The  service  or repai r manual  shal l  i nclude  the  substance  of the  fol lowing :  

•  WARNING:  The  microwave oven  shal l  comply wi th  requ irements  of Clause  32  after every 
repair and  accord ing  to  the  instructions  of the  manufacturer.  

Attention :  Persons  shal l  not be  exposed  to  excessive  em i tted  m icrowave energy from  the  
m icrowave generator.  Al l  connections,  wavegu ides,  flanges,  seals  etc.  of the  microwave 

enclosure  and  microwave barriers  shal l  be  safely constructed  so  that the  m icrowave  leakage 
does  not exceed  the  al lowed  l im i t.  The  operation  of the  appl iance  wi thout a  m icrowave 
absorbing  load  is  to  be  avoided .  The  appl iance  shal l  be  regu larly main tained  and  kept in  a  good  
cond i tion  to  ensure  that m icrowave  leakage does  not exceed  the  al lowed  l im i t.  

The  microwave oven  shal l  on ly be  maintained  by ski l led  persons .  

The  manufacturer shal l  supply detai led  recommendations  on  the  prevention  of cavi ty fi res  
together wi th  gu idance  on  how fi res  shou ld  be  hand led ,  shou ld  they occur.  Gu idance shou ld  
also  be  provided  on  deal ing  wi th  low water content foods,  metal  objects  and  containers  wi th  
metal .  

BB.8  Protection  against accessibi l i ty to  l ive  parts  

BB.8.1 . 1  Addition:  

Test probe  B  of I EC 61 032  is  appl ied  in to  open ings  of less  than  75  mm  that the  probe  wi l l  
perm i t,  to  any depth  and  to  a  d istance  of 5  times  the  m inor d imension  of open ings  that are  
greater than  75  mm,  up  to  a  maximum  of 850  mm.  The  probe is  rotated  or ang led  to  al l  
possible  posi tions,  during  and  after insertion .  

BB.9  Starting  of motor-operated  appl iances  

BB.9.1  Motors  that d rive  the  transportation  means  shal l  start under al l  vol tage  cond i tions  
that may occur i n  use.  

Compliance is checked by starting the motor three times at a  voltage equal to 0, 85 times rated 

voltage,  the motor being at room temperature at the beginning of the test.  

The motor is started each time under the conditions occurring at the beginning of normal 

operation  or,  for automatic appliances,  at the beginning of the normal cycle of operation.  The 
motor shall be allowed to stop between successive starts.  For appliances provided with motors 
having other than centrifugal starting switches,  the test is repeated at a  voltage equal to 1 , 06 

times rated voltage.  
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In all cases,  the motor shall start and it shall function in  such a  way that safety is not affected 

and overload protection devices  of the motor shall not operate.  

NOTE  Prior to  commencing  the  test,  appl i ances  wi th  conveyor means  shal l  be  l oaded  wi th  the  heaviest  l oad  as  
speci fi ed  by the  manufacturer.  I f no  i nstructions  are  provided ,  the  cond i ti ons  of BB . 3. 1 . 9  apply.  

BB.1 1  Heating  

BB.1 1 .7  Modification:  

The  microwave oven  i s  operated  as  speci fied  i n  BB.3. 1 . 9  unti l  s teady cond i tions  are  
establ ished .  

BB.1 3  Leakage current and  electric strength  at operating  temperature 

BB.1 3.2  Modification of Part 1 :  

The last sentence of the fourth paragraph is void.  

NOTE  An  e lectron ic power converter wi th  a  supply of more  than  one  phase  can  be  damaged  i n  most cases.  

BB.1 5 Moisture resistance 

BB.1 5.1 . 1  Addition to Part 1 :  

Microwave ovens  classi fied  as  I PX0,  I PX1 ,  I PX2,  I PX3  and  IPX4,  wh ich  are  i n tended  for 
placing  on  the  floor,  shal l  be  subjected  for a  period  of 5  m in  to  the  fol lowing  splash  test.  

The apparatus shown in  Figure BB. 1  is used for the test.  During the test,  the water pressure is 
regulated so that the water splashes up 150 mm above the bottom of the bowl.  The bowl is 

placed on the floor for microwave ovens  normally used on the floor.  The bowl is moved 

around in  such a  way as to splash the microwave oven  from all directions.  Care shall be taken 

to ensure that the microwave oven  is not hit directly by the jet.  

BB.1 5.2  Addition:  

A quantity of 0, 5 l of water containing approximately 1  %  NaCI is poured steadily over the most 

unfavourable parts but excluding the microwave enclosure,  over a  period of 15 s.  

The quanti ty of 0 , 5  l  of water contain ing  approximately 1  %  NaCI ,  for each  kW  rated  

microwave power output,  i s  poured  stead i ly at a  rate  of 0 , 5  l  per 1 5  s  i n to  the  microwave 

enclosure .  

BB.1 5.1 02  Microwave ovens  that are  provided  wi th  a  tap  in tended  for fi l l ing  or clean ing  shal l  
be  constructed  so  that the  water from  the  tap  cannot come in to  contact wi th  l ive  parts.  

Compliance is checked by the following test.  

The tap is fully opened for 1  min with the microwave oven  connected to a  water supply having 
the maximum water pressure specified by the manufacturer.  Movable parts are placed in  the 
least favourable position.  Swivelling outlets on water taps are positioned so that water is 
directed on to those parts that will give the least favourable test result.  Immediately following 

this treatment,  the microwave oven  shall withstand an electric strength test specified in  16. 3.  
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BB.1 8  Endurance 

Addition:  

The means of access and covers shall be opened and then closed as in  normal use.  The 
number of operations is 6 cycles per 1  min or the maximum quantity that is given for the 
construction.  

The following means of access are subjected to the following cycles of operation:  

Means  of access  and  cleaning  covers  that can  be  opened  by instructed  persons  for the  
purpose  of venting ,  flush ing  lamp covers,  clean ing  etc.    1 0  000  cycles  

Maintenance covers  that can  be  opened  by ski l led  persons   300  cycles  

Protective blocking  structures  wh ich  protect ordinary persons   200  000  cycles  

After the test ,  the microwave leakage shall not exceed the limit specified in  Clause 32 and the 
system shall still function.  

NOTE  I t  may be  necessary to  render some  supervis ion  and  system  control  devices  i noperable  when  carrying  ou t  
th i s  test.  

BB.1 9  Abnormal  operation  

BB.1 9.8  Addition to Part 1 :  

Microwave ovens  i n tended  to  be  star-connected  are  operated  wi th  the  neutral  conductor being  
d isconnected .  Subclause  1 9. 1 3  shal l  be  appl ied  after the  test.  

BB.1 9.1 3  Modification: 

The m icrowave leakage shal l  not exceed  50  W/m 2 .  

BB.1 9.1 04  Addition: 

The most onerous  cond i tion ,  i . e.  stopping  the  bel t,  shal l  be  selected .  During  the  test,  any fi re  in  
the  cavi ty  shal l  be  contained  wi th in  the  appl iance.  

Table  1 01   Replacement of the note with the following: 

NOTE  The  rated  m icrowave power output  or the  vol ume of the  cavi ty  appl i es ,  wh ichever resu l ts  i n  the  h i gher 
number of potatoes.  The  number of potatoes  i s  i ncreased  i f the  oven  does  not  s tart.  

Addition: 

BB.1 9.1 05  

Appl iances  are  operated  wi th  the  same load  i tems  as  i n  normal  operation  bu t wi th  l oad  on  the  

transportation  means  on ly i n  the  cavity.  The  number of l oad  i tems  i s  the  lowest al lowing  
operation  of at  least one  m icrowave generator at maximum  power.  The  period  of operation  is  
the  longest a l lowed  by the  bel t speed  setting  or s im i lar.  
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BB.20  Stabi l i ty and  mechanical  hazards  

BB.20.1  Addition:  

Maintenance covers on vending appliances that can be opened and accessories shall be 
placed in  the most unfavourable position .  

BB.20.2  Addition after the first paragraph of Part 1 :  

This is also to be applied on operating elements i. e.  handles or hand wheels.  

Addition: 

If fans of the microwave oven  can be operated when the means of access  is open,  rotating 
and moving parts of motors and fans shall be located or protected in  such a  way as to provide 

adequate protection against injury,  when the microwave oven  is used or when cleaned as 
intended.  It shall not be possible to touch the moving or rotating parts of the fans.  To fulfil this 

requirement it shall be possible to set the microwave oven  in  a  permanent non-operational 
condition (e. g.  with key switch,  code-card or similar devices) .  

Compliance is checked according to the requirements in  BB.8. 1 . 1 .  

BB.20.1 01  Addition:  

Transportation means  shall withstand weights according to the instructions of the 
manufacturer.  

Where no instructions are provided,  compliance is checked by the following test.  

For appliances with a  conveyor belt including loading areas  and/or removing areas,  the 

transportation means  is stopped and a  weight of 23 kg is placed on the loading  area  and 

removing area ,  in  turn.  The appliance shall not tilt and there shall be no damage to the 

loading area  and removing area.  

For vending-type appliances,  the same test is made on the  removing area ,  if possible.  
However,  a  weight of 8 kg is used.  

NOTE  A sandbag  may be  used  for the  l oad .  The  d imensions  of the  weight  shal l  accord  to  the  d imensions  of the  
entrance and  exi t  ports  and  to  the  working  area  of the  transportation  means .  

Addition: 

BB.20.1 02  

Protective enclosures according to BB.20. 2 shall not be detachable except where 

– an appropriate interlock prevents operation of motors or fans without protective enclosures;  

– protective enclosures are a  solid part of the housing of the appliance.  

Compliance is checked by inspection.  

BB.22  Construction  

Subclauses  22. 1 03  to  22. 1 1 5  are  appl icable  on ly for cavi ty doors  that are  opened  by the  user 
for access  to  the  load .  Such  doors  are  not means  of access.  
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NOTE  These  types  of doors  may be  found  i n  vend ing  mach ines.  

BB.22.1 1 6  Replacement:  

Th is  subclause  i s  not appl icable.  

The following additional subclauses are applicable for these appliances.  

BB.22.1 1 9  Protection  against accessibi l i ty to  microwave-contain ing  regions  

BB.22.1 1 9.1  General  

Subclause  BB.22. 1 1 9  deals  wi th  entrance and  exi t  ports ,  means  of access  and  viewing  

openings .  On ly instructed  persons  may be  close  to  these  ports,  means  and  open ings,  except 

that ordinary persons  may be  in  the  vicin i ty of entrance and  exit ports  under certain  

cond i tions.  The  particu lar requ i rements  relating  to  ordinary persons  are  g iven  in  BB.22. 1 1 9. 4.  

NOTE  1  I n  some countri es ,  i nstructed  persons  are  not  a l l owed  to  have  access  to  the  load ing  area .  I n  th i s  case  

for ord inary persons  the  requ i rements  of th i s  s tandard  may be  appl i ed  for i nstructed  persons .  

The  m icrowave  leakage and  leakage extraction  method  in  Clause  BB.32  shal l  be  used  for the  
determ ination  of a  reference surface .  Th is,  together wi th  the  type  of ports,  means  and  

open ings  and  their d imensions  determ ine  the  speci fication  for microwave barriers  of the  
appl iance  and  any separate  barrier i nstal lations.   

NOTE  2  The  microwave barrier  requ i rements  are  g i ven  i n  BB. 22. 1 1 9. 2  and  Table  BB. 1 01 .  

NOTE  3  Requ i rements  on  warn ing  s i gns  are  a l so  contai ned  i n  BB . 22. 1 1 9. 3.  

BB.22.1 1 9.2  M icrowave enclosure open ing  and  microwave barrier specifications  

The  d imensions  of  viewing  open ings  and  fixed  means  of access  for venti lation ,  l i qu id  

evacuation  or s im i lar shal l  be  less  than  20  mm  ×  50  mm.  

A microwave barrier shall withstand the tests in  Clauses 21 . 102 and 21 . 104.  Furthermore,  it 
should not be possible to insert test probe B of IEC 61032 through any holes in  the barrier,  with 
exception of the accessible end opening.  

Compliance is checked by inspection.  

BB.22.1 1 9.3  Add i tional ly,  the  microwave barrier  shal l  not be  constructed  of metal  or 
m icrowave absorbing  material  i n  such  a  way that i t  can  gu ide  or absorb  m icrowaves,  and  their 
accessible  open ings  shal l  not be  larger than  the  open ings  wh ich  they protect.  

The  microwave barrier  shal l  be  removable  on ly wi th  the  aid  of a  tool .  

NOTE  The  function  of the  microwave barrier  i s  to  act  solel y as  a  mechan ical  barri er.  

Compliance is checked by inspection.  

The d imensional  and  m icrowave leakage measurement requ i rements  on  microwave barriers  
i n  relation  to  the  d imension  and  type  of open ing  are  g iven  in  Table  BB. 1 01 .  The  length  of the  
barrier i s  calcu lated  from  the  reference surface ,  obtained  by the  measurements  i n   
Clause  BB.32.  The  barrier shal l  extend  al l  the  way to  the  open ing  of the  microwave 

enclosure .  
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Table  BB.1 01  – Specifications  for microwave barriers  

Open ing  d imension  Al lowed  use  Requ i red  barrier 

extent 

M icrowave l eakage 

measurement 

Remarks  

Al lows  Ø75  mm  On ly entrance and  

exi t  ports  

See  remark Wi th  and  wi thout  
1 00  mm  rod .  20  s  
t ime  of i n tegration .  

The  requ i red  barrier 

l eng th  i s  5  ×  the  
open ing  m inor 
d imension ,  up  to  
850  mm  

Ø75 mm  to  20  mm  ×  
50  mm  

On ly entrance  and  

exi t ports  

1 80  mm  from  
reference surface  

W i th  and  wi thou t 
1 00  mm  rod .  20  s  
time  of i n tegration .  

 

20  mm  ×  50  mm  to  
Ø1 2  mm  

Any purpose  80  mm  from  
reference surface  

W i th  and  wi thou t 
1 00  mm  rod  i n  
entrance  and  exi t  

ports  and  viewing  

open ings .  20  s  time  
of i n tegration .  

The  1 00  mm  rod  i s  
not  i nserted  i n to  
permanentl y open  
means  of access  

Ø1 2  mm  to  Ø3  mm  Any purpose  None  On ly wi thou t rod .  20  s  
time  of i n tegration .  

Ø1 2  mm  holes  i n  
cavi ty wal l s  wi l l  need  
protection  against  
l eakage   

<  Ø3  mm  and  narrow 
s lots  i n  metal  
su rfaces  

Any purpose  None  On ly wi thou t rod .  The  
l eakage  measurement  
i n tegration  time  i s  that  
of the  i nstrument (2  to  
3  s )  for narrow s lots .  

See  NOTE  3.  

 

Compliance is checked by inspection and the tests in  Clause BB.32.  

NOTE  1   A method  for testi ng  the  m icrowave  properties  of the  microwave barrier  i s  by a  heati ng  test  of a  part  of 
i t  i n  a  l aboratory m icrowave  oven ,  for abou t 30  s  at  800  – 1  000  W  power setti ng .  Appropriate  materia l  does  not  
become hot  and  i n  parti cu lar i t  does  not  show any hot  spots.  

NOTE  2  The  mechan ical  s trength  test  i n  21 . 1 02  a l so  appl i es  to  vi sual l y transparen t protecti ve  devices  over or 
i ns i de  viewing  open ings .  

NOTE  3   At 2  450  MHz,  narrow s lots  i n  the  cavi ty  can  rad iate  s i gn i fi can t m icrowave  energy i f thei r l eng th  
approaches  a  hal f wavelength .  A con tacti ng  part  of the  body can  then  be  subjected  to  a  very l ocal  bu t  h i gh  power 
absorption  even  when  there  i s  a  smal l  l eakage  measured  50  mm  away.  However,  the  heated  volume  i s  on l y some 
few mm

3
 and  heat  conduction  wi l l  l im i t  the  temperature  ri se  to  a  safe  l evel .  A shorter i n tegration  t ime  i s  therefore  

not  needed .  There  may be  no  l eakage  from  s lots  l ess  than  3  mm  wide  i n  TE 1 0  mode,  a l ong  a  wide  s i de  l ong i tud inal  
cen trel i ne  or i n  the  short  s i de  i n  the  pl ane  of a  transverse  cross  section .  

BB.22.1 1 9.4  For conveyor type  appl iances,  there  shal l  be  a  barrier instal lation  i n  a l l  loading  

areas  and  removing  areas  where  ordinary persons  p lace  or remove the  load .  

– I f the  loading  areas  or removing  area  for loads  i s  800  mm  above floor level ,  the  barrier 
shal l  be  at l east 1  200  mm  h igh .  

– I f the  loading  areas  or removing  area  for loads  i s  1  000  mm  above  floor level ,  the  barrier 
shal l  be  at l east 1  400  mm  h igh .  

– The  requ irements  for other heights  shal l  be  i n  proportion  to  the  above requ i rements .  

– The  d istance  from  any part of the  entrance and  exi t  port  to  any periphery of the  barrier 

shal l  be  a  m in imum  of 850  mm  from  the  reference surface  defined  and  determ ined  in  
BB.32.  

– I t  shal l  not be  possible  to  i nsert test probe  B  of I EC  61 032  through  the  barriers.  

Compliance is checked by inspection.  

NOTE  1  There  may be  add i ti onal  barrier type  devices  that  are  removable  wi th  the  a i d  of a  tool .  

NOTE  2  The  mechan ical  s tabi l i ty requ i rements  on  barrier i nsta l l ati ons  are  under consideration .  
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BB.22.1 1 9.5  Vend ing  mach ines  wi th  an  exi t  port shal l  have  ei ther a  protective blocking  
structure  or a  transportation  means .  

I n  appl iances  wi th  a  protective blocking  structure ,  the  surface  of the  structure  shal l  be  

outside  the  reference surface  described  in  Clause  32,  when  the  load  i s  being  removed .  

Appl iances  wi thout a  protective blocking  structure shal l  comply wi th  the  requ i rements  i n  

8. 1 . 1  bu t in  relation  to  the  reference surface .  

BB.22.1 1 9.6  A m icrowave warn ing  s ign  ( I EC 6041 7-51 40  (2003-04))  of a  s ize  speci fied  in  

I EC 6041 7  shal l  be  placed  in  areas  where  the  entrance and  exi t  ports  are  vis ible  through  the  

barrier,  or near the  open ing  in  the  microwave barrier  th rough  wh ich  the  load  i s  transported .   

The  warn ing  text shal l  i nclude  the  substance of the  fol lowing .  

MICROWAVE ENERGY 

DO NOT INSERT THE HAND OR FOREIGN  OBJECTS 

 

The  same warn ing  s ign  shal l  be  placed  at viewing  openings  wi th  holes  larger than  Ø  1 2  mm  
and  wh ich  are  not protected  by visual ly transparent protective  devices.  

BB.27  Provision  for earthing  

Addition: 

BB.27.1 01  Any external  i n terconnection  cable(s)  between  a  separate  main  power supply 
(suppl ies)  in  a  separate  enclosure,  and  the  cavi ty portion  i n  a  separate  enclosure  or i nstal lation  
shal l  i nclude  an  add i tional  earth ing  wire  for h igh  vol tage  ci rcu i ts.  The  insu lation  of the  wire  shal l  
comply wi th  the  requ i rements  for i nsu lation  for operating  h igh  vol tage.  

BB.27.1 02  Any secondary (h igh  vol tage)  ci rcu i t  earth ing  of magnetrons  by a  separate  wi re  
shal l  be  connected  to  i ts  wavegu ide  in  such  a  way that the  wi re  does  not come loose  during  
service  or repai r.  

BB.30  Resistance to  heat and  fi re  

BB.30.2  Addition:  

Microwave ovens  i n tended  to  be  fed  au tomatical ly shal l  be  tested  accord ing  to  30.2.3.  
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BB.32  Radiation,  toxici ty and  simi lar hazards  

BB.32  Replacement:  

Compliance for microwave leakage is checked by the following two test series.  

The load specified for normal operation  is used.  The appliance is supplied at rated voltage 
and is operated with the microwave power control at the highest setting.  

Microwave leakage is determined by measuring the microwave flux density using an instrument 
that reaches 90 % of its steady reading in  2 s to 3 s when subjected to a  stepped input signal.  
To simplify the use of the instrument,  a  non-interfering spacer is mounted on the sensor probe,  
providing a  required minimum distance of 50 mm between the sensor and any part of the 
appliance.  

The microwave leakage reading with the sensor at any point 50 mm or more from the external 

surface of the appliance or any microwave barrier shall not exceed 50 W/m2,  averaged over 
the most onerous 20 s interval.  The instrument reading shall not exceed 500 W/m2.  

NOTE  1  M icrowave  l eakage  may vary wi th  short  heati ng  times,  power pu l s i ng  and  progression  of l oads .  
Depend ing  on  the  actual  t ime  constant  of the  i nstrument,  read ings  are  then  taken  every 2  s  or 3  s  duri ng  some  
cycles  of i nd ivi dual  l oad  i tem  transport  periods.  

In a  first test series,  the spacer tip is moved over and away from the external surface of the 
appliance to locate the highest microwave leakage,  particular attention being given to the 

openings and the microwave barriers.  The region inside a  geometric opening into the 

microwave enclosure  or microwave barrier is not regarded as accessible for this first test 
series with all barriers in  place.  

A  second test series is then carried out at the openings with removed microwave barriers (for 
clarification and information,  please see Annex CC)  and any interlock to any of them being 
defeated.  A  metal rod with 2, 5 mm diameter and 100 mm length (test probe C of IEC 61032)  is 
used with the instrument sensor spacer for this test,  as shown in  Figure BB. 2.  The appliance is 

operated under normal operation .  

During the operation,  the free rod end is moved in  any position near or up to maximum 50 mm 
depth inside the surface of the geometric openings specified in  Table BB. 101 .  The position of 
the sensor is not to be any closer than 50 mm to any part of the external surface of the 

appliance,  and to the surface of the geometric opening of the microwave enclosure.  

For small openings less than 75 mm in diameter,  two additional sensor spacer tip and rod 
locations are to be used: as shown in  Figure BB.2 but with the spacer tip and its rod end now 
placed at the opening; and with the rod centre mounted at the sensor spacer tip and a  rod end 
at the opening.  

If the leakage reading is less than 50 W/m2,  the reference surface  is at the surface of the 

geometric opening of the microwave enclosure  without microwave barrier.  If the leakage 
reading exceeds 50 W/m2  under these conditions,  the locations of the sensor (not spacer tip)  

further away from the microwave enclosure  where this value is measured,  are recorded.  The 

position of the reference surface  away from the surface of the appliance is then determined as 
50 mm straight inwards from this sensor position and towards the surface of the appliance.  

NOTE  2   I f the  microwave barrier  i s  mounted  i ns i de  a  part  of the  external  cover of the  appl i ance  i t  wi l l  have  to  be  
removed  for the  purpose  of the  second  test  series.  

NOTE  3  The  proper l eng th  of the  wi re  i s  d i fferen t for operati ng  m icrowave  frequencies  other than  2  450  MHz.  
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Dimensions in  millimetres 

 

Key 

1  bowl  

Figure BB.1  – Splash  apparatus  
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Dimensions in  millimetres 

 

Key 

1  probe  hand le  

2  probe  spacer 

3  fi e l d  sensor 

4  tape  

5  metal  rod  

A hol low metal  tube  may be  used  instead  of a  sol i d  rod .  I ts  ou ter d imensions  are  

l =  (1 00  ±  1 )  mm ,  Ø  =  (2 , 5  ±  0 , 1 5)  mm.  The  metal  shal l  be  non-magnetic;  a lum in ium  or brass  is  
recommended .  

The  rod  may be  fixed  to  the  probe  spacer wi th  a  th in  m icrowave transparent tape  so  that the  
field  sensor is  l ocated  approximately 90°  ou t from  the  end  of the  rod .  On ly when  there  is  not 
enough  space in  the  vicin i ty of the  access  open ing  i s  the  sensor to  be  more  al igned  wi th  the  
rod .  The  d istance  from  the  rod  and  any other part of the  appl iance,  includ ing  the  surface  of the  
access  open ing  to  the  fie ld  sensor,  must not be  less  than  50  mm.  

The  rod  shou ld  not be  i n  contact wi th  metal  parts,  s i nce  i t  i s  to  act as  an  an tenna  and  spurious  
read ings  may then  be  obtained .  

Figure BB.2  – Arrangement for measurement  

of microwave leakage from  access  openings  

IEC 

1  

2  

3  

4  

5  
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Key 

1  reference  surface  1 1  en trance  port  

2  l oad  1 2  reference  surface  

3  removing  area  1 3  protecti ve  b l ocking  structure  

4  exi t  port  1 4  l oad  

5  m icrowave  barrier 1 5  cl ean ing  cover 

6  m icrowave  enclosure  1 6  l oad ing  area  

7  means  of m icrowave  i n terlock 1 7  viewing  open ing  

8  detachable  means  of access  1 8  transportation  means  

9  means  of mon i tored  m icrowave  i n terlock 1 9  fi xed  means  of connection  

1 0  m icrowave  enclosure  20  main tenance  cover 

Figure BB.3  – Examples  of defin i tions  of Clause 3  and  Clause BB.3  
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Annex CC 
(informative)  

 

Overview of the  requirements  for covers,  means  of access  and  simi lar 

Access  means  Operated  by Use  of tools  Cycles/ 

Endurance 

In terlocks  Mon i tored  

i n terlocks  

Warn ing  

s igns  

I nstructions  Mechan ical  Purpose  

Fixed  means  of access  Instructed  

persons  

No ---  No  No  No  Yes  Steel  bal l  test  –  
Clause  21   wi th  barrier 
removed  

Venti ng ,  fl ush ing  l amp  
covers  a  

Means  of access  that  
can  be  opened  

I nstructed  

persons  

No 1 0  000  Yes  2  
i n terlocks  b  

Yes  1  No  No  Steel  bal l  test  –  
Clause  21  – wi th  barrier 
removed  

Venti ng ,  fl ush ing  l amp 
covers,  cl ean ing  

Clean ing  cover 
(see  3. 1 25)  

I nstructed  

persons  

Yes  1 0  000  Yes  1  
i n terlock c  

No  Yes  Yes  Steel  bal l  test  –  
Clause  21  when  open  

Load  correction ,  
i nspection ,  cl ean ing  

Maintenance cover 
(see  3 . 1 24)  

Ski l l ed  

persons  

Yes  300  No  No  Yes  d  Yes  S teel  bal l  test  –  
Clause  21  when  open  

Lamp covers  

Vending  mach ines  – 

Protective  blocking  

structure  
(see  3 . 1 1 8)  

Ord inary 

persons  

No 200  000  No  No  No  No  Steel  bal l  test  –  
Clause  21  when  open  
and  cl osed  

To  prevent user access  
to  the  microwave 

enclosuree  

a  Open ing  of tunnel  by d rop  down  or s l i d i ng  action .  

b  I t  shou ld  fu l fi l  requ i rements  i n  Clause  1 9.  

c  The  i n terlocks  shal l  be  l ocated  i n  an  area  that  i s  free  from  con tam ination  and  the  cover shal l  be  sel f a l i gned .  

d  Appl i ance  has  to  be  shu t  down,  on l y for service,  m icrowaves  beh ind .  

e  These  requ i rements  are  void  i f the  appl i ance  has  cavi ty door.  
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Annex DD 
(in formative)  

 

Rationales  for the  microwave barrier and  associated  leakage tests  

DD.1  The standard  measurement of microwave oven  leakage 

There  are  several  commercial  i nstruments  on  the  market.  Those  that perform  sufficiently wel l  
for the  purpose  have  a  smal l ,  reasonably isotropic (omnid i rectional )  sensor at the  end  of a  
plastic rod .  The  sensor reacts  to  the  electric field  on ly.  There  is  a lso  a  non-d isturbing  sensor 
spacer,  wh ich  i s  used  to  determ ine  a  50  mm  m in imum  d istance  between  the  sensor and  any 
part of the  appl iance  as  speci fied  i n  the  standard .  Testing  of i nstruments  i ncludes  cal ibration  i n  

the  far field  (the  i naccuracy is  a l lowed  to  be  about ±20  %),  and  one  or two tests  i n tended  to  
show that the  sensor is  "electrical ly smal l "  so  that i t  does  not i tsel f cause  in terference (stand ing  
waves)  to  objects  nearby.   

The  scale  on  m icrowave leakage instruments  i s  not i n  the  same un i ts  as  what i s  actual ly 
measured  (V/m)  bu t instead  in  W/m 2  (or mW/cm2) .  The  conversion  i s  correct on ly i n  the  free  

space plane  wave case,  where  the  wave impedance is  377  Ω  and  there  is  un id i rectional  
propagation .  S ince  a  stand ing  wave i s  the  sum  of two waves  propagating  in  d i fferent d i rections,  
and  the  probe i s  not d i rection  sensi tive,  the  field  impedance then  becomes  smal ler or larger 

than  377  Ω ,  so  that the  instrument read ing  becomes erroneous.  Erroneous  read ings  are  also  
obtained  in  strong ly curved  near fields  and  wi th  the  probe in  a  wavegu ide  or s im i lar where  there  
is  a  s ing le  or mu l tiple  mode (having  a  d i fferent impedance).  

The  m in imum  50  mm  d istance  between  the  instrument sensor and  any accessible  part of the  
appl iance  was  speci fied  more  than  35  years  ago when  the  fi rst m icrowave  oven  leakage 
standard  was  created .  The  major reasons  were  that i t  was  found  desirable  to  use  the  same 
type  of instruments  that were  used  for far-field  exposure  measurements.  

I t  was  concluded  that an  electric field  sensor instrument wou ld  not ind icate  a  proper value  for 
determ in ing  the  ou tgoing  power flux densi ty i f the  probe was  located :  

a)  where  the  field  curvature  was  very s ign i ficant ( in  comparison  wi th  the  wavelength);  

b)  in  the  presence of any stand ing  waves  near the  sensor.   

A reasonable  comprom ise  wi th  the  need  to  measure  em ission  ( i . e.  i n  the  source  reg ion ,  so  that 
the  " leaking  spot"  cou ld  be  found)  was  found  to  be  50  mm  for the  2  450  MHz ISM  band .  Even  i f 
i t  was  noted  in  the  instrument l i terature  at the  time  that the  same 50  mm  d istance  wou ld  be  
less  appropriate  for the  lower I SM  band  at 91 5  MHz,  the  matter was  not considered  so  
problematic that the  speci fication  was  mod ified .  

The  h istorical  reason  for the  choice  of the  maximum  al lowed  level  of 50  W/m 2  (=5  mW/cm 2)  
was  a  resu l t  of an  existing  regu lation  on  free  space power flux densi ty of up  to  1 00  W/m2  being  
acceptable  i n  commercial  and  industrial  envi ronments,  plus  considerations  of a  possibi l i ty of 
two  or more  microwave ovens  being  located  close  to  each  other.  Later,  when  household  

microwave ovens  came on  the  market,  the  nature  of door leakage was  found  to  typical ly be  
from  on ly some few leaking  spots,  so  that the  power flux densi ty decreased  almost quadratic  
wi th  the  d istance  away from  these.  There  was  no  reason  why the  user wou ld  remain  very near 
the  closed  door of an  operating  oven .  Widely publ icised  investigations  showed  that the  actual  
exposure  of any part of the  human  body became very low,  particu larly i n  consideration  of a  
reasonable  averag ing  time of 5  m in  to  1 0  m in  for hazard  assessment.  As  a  resu l t,  the  50  W/m 2  
l im i t  was  appl ied  also  to  household  microwave ovens .  

I n  the  beg inn ing  of the  1 970’s,  the  US  authori ties  responsible  for rad iation  safety found  some 
qual i ty problems wi th  some m icrowave oven  models  and  in troduced  a  1 0  W/m2  “factory l im i t”  
for new unused  ovens,  in  order to  dampen  any publ ic concerns.  On ly one  or two other 
countries  fol lowed .  
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I n  the  meantime,  the  SC 61 B  oven  safety standard  was  successively developed  and  the  value  
50  W/m 2  became the  worldwide  l im i t after al l  tests.  However,  i n  empty operation  and  after a  
potential ly destructive  door test,  1 00  W/m2  was  instead  requ ired .  The  rationales  for the  h igher 
value  under no-load  cond i tions  were  reported  d i fficu l ties  by some manufacturers,  and  the  
conclusion  that no-load  operation  wou ld  typical ly be  even  more  short-term  and  an  also  
uncommon  fau l t cond i tion .   

I n  the  1 980's,  leakage measurements  at covers  for l amp replacement were  deal t wi th  by  
I EC SC 61 B.  The  hole  array in  the  cavi ty wal l ,  at  the  lamp,  can  leak m icrowaves.  The  s ize  of 
the  cover may be  such  that the  50  mm  d istance  to  the  nearest appl iance  part can  be  
maintained  also  wi th  the  sensor a lmost inside  the  external  housing  from  wh ich  the  cover has  
been  removed .  A case  had  been  reported  where  the  instrument read ing  was  qu i te  h igh  i n  th is  
cond i tion ,  bu t there  was  a  very low read ing  wi th  the  whole  housing  removed .  The  reason  for the  
h igh  read ing  was  that a  stand ing  wave inside  the  housing  had  been  created .  There  was  an  
electric fie ld  bu t no  real  l eakage s ince  the  stand ing  wave is  the  sum  of an  ou twards-  and  
inwards-going  wave and  may have  no  net power flux.  I n  add i tion ,  i f a  finger wou ld  be  pu t i n to  
the  open ing ,  the  stand ing  wave  wou ld  d isappear and  on ly the  real  leakage becomes  the  
possible  hazard .  SC 61 B  added  a  statement to  the  standard  to  the  effect that the  instrument 
sensor shou ld  not be  closer to  the  open ing  plane  than  50  mm,  i . e.  the  reg ion  inside  the  cover 
shou ld  not be  considered  accessible  wi th  regard  to  the  leakage  measurement.  The  same 
principle  i s  adhered  to  in  th is  s tandard ,  bu t the  actual  l eakage s i tuation  i s  now real ly assessed ,  
by the  extended  test in  Clause  32.  

DD.2  M icrowave hazards  – the basic restriction   

Microwave  exposure  is  considered  to  be  potential ly hazardous  i f the  heating  of parts  of the  
human  body exceeds  certain  values.  These  are  speci fied  as  SAR values  (speci fic absorption  
rate)  and  are  expressed  in  W/kg  tissue.  The  lowest SAR value  of whole-body exposure  where  
there  may be  some risks  has  been  found  to  be  4  W/kg .  A safety factor of 1 0  i s  subsequently 
appl ied  for m icrowave workers  ( instructed  persons) ,  and  a  further safety factor of 5  for the  

general  publ ic (ordinary persons) ,  resu l ting  i n  the  basic restriction  of 0 , 4  and  0, 08  W/kg  in  the  
two cases.  Local ,  non-hazardous  exposure  l im i ted  to  the  head  and  trunk may be  up  to  1 0  W/kg  
and  2  W/kg ,  respectively.  Twice  th is  (20  W/kg  and  4  W/kg)  are  considered  non-hazardous  
local ly in  the  extrem i ties  ( includ ing  hands  and  fingers).  The  in tegration  volumes  are  then  over 
any 1 0  g  body mass,  and  the  time in tegration  i s  over 6  m in .  

DD.3  M icrowave hazard  evaluation  – the  free space exposure method   

For al l  practical  exposure  s i tuations  (except from  communication  devices  such  as  mobi le  
phones  for wh ich  a  total  source  maximum  power concept may apply),  two  s impl i fied  veri fication  
methods  are  used  in  i ndustry and  for protection  of m icrowave workers  and  the  general  publ ic,  a  
maximum  al lowed  far-field  power flux densi ty far away from  the  source,  and  an  em ission  
standard  for appl iances  such  as  microwave ovens .  

The  issue  i s  now i f the  relaxation  of SAR values  for parts  of the  body,  in  combination  wi th  the  
in tegration  volume,  i s  compatible  wi th  the  free  space exposure  method .  

When  parts  of the  human  body having  a  smal l  rad ius  of curvature  are  heated ,  d i ffraction ,  
resonant and  other focusing  or ampl i fication  phenomena may occur.  I n  the  case  of 2  450  MHz,  
the  in ternal  wavelengths  in  tissues  as  wel l  as  the  penetration  depth  l im i tation  resu l t i n  on ly 
fingers  being  of major i n terest.  I n  principle,  a lso  bent knuckles  and  e lbows  cou ld  create  
focusing  effects,  bu t fingers  are  defin i tely much  more  problematic wi th  regard  to  the  effects  
d iscussed  here.  I t  i s  not assumed  that other protrud ing  parts  of the  body such  as  the  nose,  
ears  or pen is  are  brought very close  to  m icrowave leakage sources  in  commercial  or household  
heating  equ ipment.  

The  fol lowing  model l ing  resu l ts  i nd icate  the  degree  of compatibi l i ty between  the  basic 
restriction  and  the  free  space exposure  method :  
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Numerical  model l ing  using  commercial ly avai lable  electromagnetic software  was  used .  A finger 

wi th  1 3  mm  d iameter and  typical  d ielectric data  (homogeneous,  wi th  ε  =  40  – j1 0,  where  the  
loss  factor (1 0)  i s  lowered  in  consideration  of bone  and  tendons)  was  exposed  to  1 0  W/m 2  i n  
free  space.  The  strongest absorption  occurred  for TMz  polarisation  ( i . e.  wi th  the  imping ing  
e lectric fie ld  paral lel  to  the  finger axis)  and  the  mode in  the  finger then  becomes of the  TMz1  
type,  having  two  opposi te  axial  zones  of maximum  heating  in tensi ty.  The  maximum  power 
in tensi ty becomes  5  W/dm3  and  the  average  over the  worst 1 0  cm3  becomes  about 1 , 8  W/dm3 .  

I f the  finger wou ld  be  exposed  to  a  p lane  wave wi th  a  power flux densi ty of 50  W/m2 ,  wh ich  is  
a l lowed  from  microwave ovens ,  etc. ,  the  maximum  value  wou ld  become 25  W/dm3  and  the  
1 0  cm3  i n tegrated  value  wou ld  become 9  W/dm 3 .  

The  conclusions  are  that:   

•  The  ord inary person  basic restriction  is  exceeded .  However,  ordinary persons  are  wi th  

today’s  standards  on ly exposed  to  microwave ovens  wi th  a  door,  where  the  leakage 
source  is  so  smal l  that the  h igh  i n tensi ty i s  over a  s ign i ficantly smal ler volume of the  finger.  
Add i tional ly,  there  is  no  reason  to  keep  the  hand  near the  closed  door of an  operating  
m icrowave oven .  There  are  numerous  reports  from  experimental  investigations  in  the  70’s,  
wh ich  clearly ind icate  the  averaged  exposure  level  over several  m inu tes  is  1 0  to  1 00  times  
lower than  1 0  W/m2 .  Therefore,  the  actual  absorption  i s  wi th in  the  SAR l im i t.  

•  The  instructed  person  basic restriction  i s  about the  same as  the  actual  SAR value.  
However,  the  actual  s i tuation  wi th  an  operator occupied  wi th  load  removal  at the  port of a  
continuously operating  tunnel  m icrowave oven  for long  periods  i s  more  onerous  than  wi th  a  
microwave oven  wi th  a  door,  bu t the  working  hand  can  typical ly not be  near the  open ing  
more  than  about hal f the  time.  An  add i tional  aggravating  factor i s  that the  tunnel  open ing  is  
larger than  an  oven  door as  a  leakage source,  so  that the  reg ion  wi th  a  h igh  m icrowave 
energy densi ty may extend  fu rther ou t than  from  an  oven  door.  Therefore,  the  construction  
of the  tunnel  end  reg ions  as  wel l  as  the  measurement method  must ensure  that SAR values  
in  the  human  finger exceed ing  those  under 50  W/m2  far field  exposure  are  not exceeded .   

•  The  operating  cond i tions  of the  tunnel  oven  shal l  be  such  that any h igher average  leakage 
levels  do  not occur.  However,  parts  of a  tunnel  m icrowave oven  can  be  operated  empty wi th  
the  operator sti l l  removing  loads .  Therefore,  the  1 00  W/m2  value  for an  operating  empty 
oven  wi th  a  door shou ld  not be  appl icable  for tunnel  ovens.   

DD.4 M icrowave hazards  from  openings  in  cavi ties,  and  from  tunnel  ends  

The  actual ly absorbed  m icrowave power in  a  part of the  human  body is  a lways  very dependent 
on  the  field  configuration ,  and  the  field  configuration  at the  body part i s  a lso  strong ly mod i fied  
by the  part i tsel f.  Th is  means  that even  knowledge about the  true  power flux densi ty or the  
electric field  in tensi ty cannot be  used  to  assess  the  actual  m icrowave absorption  rate.  I t  
becomes  necessary to  establ ish  a  more  complete  scenario  before  any calcu lations  of the  
absorption  can  be  made.  Hence,  the  leakage in tensi ty measured  as  a  quasi -plane  free  space 
wave at 50  mm  or more  away from  the  source  wi l l  now not a lone  determ ine  the  level  of hazard .  
The  actual  hazard  also  depends  on :  

– any possibi l i ty of access  in to  a  reg ion  where  there  is  m icrowave energy;  

– the  s ize  of the  open ing ,  wh ich  may determ ine  the  type  of fie ld  characteristics,  or a l low 
several  kinds  of m icrowave  field  characteristics;  

– any objects,  i nclud ing  a  load  to  be  heated  or a  part of the  body in  the  open ing ,  wh ich  may 
also  determ ine  the  type  of field  characteristics.  

The  access  s i tuation  is  of course  crucial  and  must be  standard ised  in  some ways  so  that 
reasonably s imple  and  objective  procedures  and  requ irements  can  be  establ ished .  Since  on ly 
the  arm ,  hand  and  finger are  considered  to  be  the  parts  of the  body that may get i n  contact wi th  
or be  i nserted  in to  open ings  in  these  appl iances,  two important i ssues  can  be  d i rectly 
quanti fied :  1 )  a l l  geometric factors  (by test probe  B,  etc. ) ,  and  2)  as  addressed  above,  these  
parts  of the  body are  less  sensi tive  than  for example  the  head .  

Copyright International  Electrotechnical  Commission  



I EC 60335-2-90: 201 5  © IEC 201 5  – 51  –  

An  important principle  i s  that a  "hazard  boundary"  (cal led  reference surface  i n  th is  standard)  
i s  defined  somewhere  in  the  vicin i ty of the  physical  open ing  surface  and  that a  leakage 
instrument read ing  of 50  W/m 2  i s  to  apply for the  tests.  Th is  means  that what remains  i s  to  
construct tests  wh ich  wi l l  ensure,  wi th  reasonable  certain ty,  that actual  power densi ties  
( in  W/m3 ,  or SAR values  in  W/kg)  in  human  fingers,  hand  or arm  “contacting”  the  reference 
surface  wi l l  not exceed  those  caused  by a  “normal ”  leakage source  such  as  a  microwave 

oven  door reg ion  g iving  a  power flux densi ty read ing  of 50  W/m 2  at  50  mm  d istance  from  any 
part of the  appl iance.  

The  fie ld  configuration  then  becomes the  issue,  i . e.  how to  obtain  real istic measurement 
resu l ts  wi th  the  same type  of i nstruments  as  used  for microwave ovens  wi th  a  door.  Clearly,  
there  i s  a  need  for s impl i fication  and  standard isation  using  some typical  scenarios.  The  most 
important matter i s  then  to  consider cases  where  access  wou ld  be  more  severe  than  in  the  
normal  door leakage  case.  These  "onerous"  cases  are:  

– The  field  configuration  is  such  that there  i s  a  very h igh  in tensi ty in  a  reg ion ,  and  the  
in tensi ty d im in ishes  very qu ickly wi th  increasing  d istance,  so  that no  read ing  may be  
obtained  bu t there  may sti l l  be  a  qu i te  hazardous  m icrowave energy densi ty 50  mm  or l ess  
from  the  instrument sensor.  Structures  creating  non-rad iating  near fields  or strong ly 
evanescent modes  have  th is  effect.  

– The  field  configuration  i s  such  that a  m icrowave power flux is  bound  to  a  d ielectric object.  A 
load  that i s  heated  and  i s  conveyed  out of a  tunnel  oven  i s  the  most typical  example,  and  a  
bound  surface  wave may then  exist,  and  " transport"  a  qu i te  large  m icrowave power away 
from  the  open ing .  Th is  may then  be  man i fested  as  a  measurable  leakage 500  mm  or more  
away from  the  open ing ,  wh i lst no  leakage  can  be  measured  (using  the  50  mm  sensor 
d istance)  at the  open ing .  A problem  wi th  th is  type  of wave  is  of course  that i t  must be  
assumed  that the  operator hand  actual ly contacts  the  loads  and  then  becomes a  part of the  
scenario.  Another problem  wi th  th is  kind  of wave is  that any measured  leakage may 
become spurious  and  confusing ,  s ince  i t  may not be  d iscovered  in  the  reg ion  where  i t  
emanates.  

Cases  where  a  non-hazardous  cond i tion  exists  bu t a  h igh  i nstrument read ing  i s  obtained  are  
also  undesi rable.  The  lamp cover case  addressed  above is  of th is  kind .  

I n  th is  standard ,  a  method  of leakage extraction  and  non-sh ield ing  microwave barriers  i s  
used .  One  end  of the  metal  rod  may act as  a  receiving  antenna  and  s ince  the  end  can  be  
located  very close  to  parts  of the  oven  and  load ,  i t  wi l l  a l so  pick up  near fields,  evanescent 
modes  and  surface  waves  when  su i tably orien ted .  A “spatial  averag ing”  of the  external ly 
avai lable  m icrowave energy also  resu l ts,  s ince  the  instrument sensor is  sti l l  not closer than  
50  mm  to  any other object.  

The  tip  of the  rod  may be  inserted  up  to  50  mm  in to  entrance and  exi t  ports .  Th is  may be  
considered  onerous,  bu t i s  for d iscourag ing  constructions  wi th  certain  operator-accessible  
“curtains”  i n tended  to  reduce leakage,  and  due  to  the  particu lar need  to  compensate  for the  
imperfections  of the  s imple  measurement method  in  view of the  wide  variety of objects  i n  and  
geometries  of the  ports,  and  possible  prolonged  operator presence at these  ports.  

DD.5 The time averaging   

There  are  on ly two  time  in tegration  speci fications  in  the  existing  i n ternational  standards:  

a)  6  m in  for whole-body exposure  (probably includ ing  fingers) ,  and  

b)  cri teria  for du ty cycles  in  cases  of very short pu lses  such  as  from  radar transm i tters.  
Add i tional ly,  i n  some national  l eg islation  there  is  a  cei l ing  value  of exposure  on  non- ion is ing  
rad iation .  A cei l ing  value  of e. g .  250  W/m 2  and  a  1 0  W/m2  average  may be  in terpreted  as  
maximum  300/25  =  1 2  s  i solated  strong  exposure  being  al lowed  during  any 6  m in  i n terval  
wi th  no  exposure  during  the  remain ing  5  m in  48  s  of the  in terval .  
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The  6  m in  in tegration  time is  qu i te  compatible  wi th  typical  cases  of i rrad iation  of parts  of the  
body having  a  rad ius  of curvature  larger than  about one  free  space wavelength  of 2  450  MHz 
m icrowaves.  I n  such  cases,  essential ly a  plane  damped  wave propagation  can  be  assumed,  as  
wel l  as  a  depth  of 30  mm  to  40  mm  in  the  ti ssue  over wh ich  equ i l ibration  by heat conduction  
takes  place.  Using  the  heat conductivi ty data  and  the  Fourier heat conduction  equation  then  
resu l ts  i n  a  time constant ( i . e.  about 63  %  of the  stationary cond i tions  have  occurred)  of about 
5  m in .  A usefu l  comparison  is  wi th  boi l ing  of an  egg  in  1 00  °C  water.  I t  takes  about 5  m in  for 
the  centre  to  reach  a  temperature  of about 65  °C.  

The  most onerous  heating  pattern  i n  a  Ø  1 3  mm  finger under plane  wave 2  450  MHz i rrad iation  
is  uneven ,  wi th  about 5  mm  d istance  between  the  hot and  cold  areas.  I t  can  be  shown  that the  
overal l  m icrowave coupl ing  is  strongest for about Ø1 6  mm  finger d iameter.  The  correspond ing  
d istance  between  hot and  cold  areas  then  becomes  7  mm  or l ess.  

The  Fourier heat conduction  equation  i s  spatial ly quadratic.  Using  the  boi l ing  of a  Ø40  mm  egg  
in  5  m in  having  a  d istance  between  the  cold  and  hot reg ions  of 20  mm  as  a  basis,  a  7  mm  
d istance  wou ld  be  s im i larly equ i l ibrated  in  (7/20)2  of (5· 60)  s ,  i . e.  about 35  s  i n tegration  time i s  
adequate.  

There  is  however,  another factor to  also  consider.  Even  a  very local ised  heating  rate  shou ld  not 
be  so  h igh  that there  wi l l  be  any risk of pain  or i n ju ry during  the  time of i n tegration .  A su i table  
acceptable  local  temperature  rise  may be  set to  5  K,  in  consideration  of both  that the  skin  area  
wi th  heat-sensing  nerves  wi l l  be  heated  at l east by conduction  and  that such  a  temperature  rise  
under short term  cond i tions  wi l l  not cause  any in j ury i n  the  fingers.  A normal  person  wi l l  feel  
and  react to  a  temperature  increase  of the  same order or less,  about 3  K,  wi th in  a  few seconds.  

A homogeneous  SAR value  of 20  W/kg  (the  basic restriction  for i nstructed  person  fingers)  wi l l  
resu l t i n  a  temperature  rise  rate  of about 0 , 5  K/m in .  

Now supposing  that on ly e. g .  the  tip  of a  finger absorbs  al l  power and  the  remainder of the  1 0  g  
absorbs  no  power.  Such  scenarios  are  actual ly not uncommon  and  may occur e. g .  wi th  the  
finger contacting  damaged  microwave oven  seals  and  in  some near field  cases.  The  volume 
of that part of the  tip  that absorbs  m icrowaves  is  now set to  0 , 5  cm 3  (wh ich  is  the  volume of a  
hem isphere  wi th  Ø1 2  mm).  Using  th is  in  relation  to  the  1 0  cm3  of the  basic restriction ,  one  
obtains  a  20  times  faster “al lowed”  temperature  rise  rate  of 1 0  K/m in .  Th is  wi l l  a lso  mean  that 
the  person  wi l l  feel  the  heating  of the  finger wi th in  20  s .  S ince  the  equ i l ibration  by heat 
conduction  has  about the  same time  constant as  above,  one  again  arrives  at about 30  s  
su i table  i n tegration  time.  

There  i s  an  extreme case  of the  tip  of the  finger touch ing  a  l eaking  narrow slot i n  a  metal  
surface.  The  local  SAR value  becomes  very dependent on  the  d ryness  of the  skin .  As  an  
example,  a  Ø1 3  mm  finger tip  wi th  1  mm  dry skin  i s  pressed  against the  centre  of a  2  mm  wide  
and  1 00  mm  long  s lot.  Th is  has  a  l eakage that wou ld  be  measured  to  50  W/m 2  at  50  mm  
d istance  ( i . e.  the  electric field  strength  is  1 37  V/m)  wi th  no  finger.  The  local  SAR value  then  
becomes about 30  W/dm3 ,  over a  4  mm  wide  and  1 , 5  mm  deep  volume.  Th is  l ocal  value  is  in  
i tsel f approximately wi th in  the  basic restriction .  I f the  finger i s  wet and  the  skin  i s  th in ,  the  local  
SAR value  may be  up  to  50  times  larger bu t the  two smal l  heated  volumes  contacting  the  s lot 
s ides  are  then  on ly about 1  mm  wide  and  deep.  The  thermal  equ i l ibration  d istance  i s  now over 
on ly 2  mm,  so  the  heat conduction  has  now a  time constant of (2/20)2 · (5· 60)  s  =  3  s .  The  local ,  
thermal ly insu lated  heating  rate  cou ld  be  up  to  40  K/m in .  However,  heat conduction  wou ld  
resu l t i n  a  stationary temperature  rise  of less  than  about 3  K,  wh ich  i s  a lso  acceptable.  Hence,  
there  is  no  need  to  have  a  shorter in tegration  time than  about 30  s  even  in  th is  most onerous  
case  of h igh  local  SAR values  in  m icrowave cavi ty oven  s i tuations.  
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DD.6 Conclusions  and  modifications  of the standards  for ovens  wi th  a  cavi ty 

door 

The  6  m in  time  of in tegration  speci fied  i n  existing  i n ternational  standards  is  inadequate  for the  
purposes  now under i nvestigation  by SC61 B.  A more  real istic value  shou ld  be  30  s .  There  may 
be  cases  of open-ended  m icrowave  appl icators  in tended  for heating  of a  contacting  load .  Such  
appl icators  may cause  almost i nstantaneous  in j ury i f contacted  by any part of the  body when  in  
operation ,  and  other provisions  for safety must be  appl ied .   

The  existing  em ission  standard  for microwave ovens  speci fies  an  i n tegration  time  of about 2  s  
for the  measurement.  Th is  i s  for h istorical  and  practical  rather than  safety reasons.  A typical  
household  microwave oven  has  ei ther a  cei l i ng  sti rrer or a  turntable,  and  wi th  the  speci fied  
ci rcu larly cyl indrical  test l oad ,  the  leakage variation  period ici ty wi l l  be  comparable  to  or l ess  
than  the  speci fied  in tegration  time.  Measurements  are  then  correct and  made  easi ly and  
qu ickly wi th  the  present standard .  

S ince  the  door less  appl iances  considered  in  Annex DD  may behave qu i te  d i fferently and  there  
is  no  reason  to  i n troduce  l im i tations  on  construction  that have  no  rel evance to  safety 
considerations,  20  s  time of in tegration  for leakage measurements  shal l  be  appl ied .  Th is  i s  
shorter than  30  s,  bu t a lso  a l lows  for faster measurements  and  easier in tegration .  The  most 
onerous  20  s  in terval  shal l  be  chosen  and  the  instrument i n tegration  time of 2  s  to  3  s  shal l  be  
maintained .  

For reasons  g iven  here,  the  al lowed  leakage  level  shal l  not be  1 00  W/m 2  i n  empty operation ,  
as  for microwave ovens  wi th  a  door.  The  regu lar value  of 50  W/m2  shal l  apply.  

I n  add i tion ,  a  maximum  measured  ( in tegrated ,  cei l ing)  value  of 500  W/m2 ,  consistent wi th  the  
instrument in tegration  time of 2  s  to  3  s ,  i s  i n troduced  to  s impl i fy instrument speci fications  and  
hand l ing  as  wel l  as  the  numerical  in tegration  i n  cases  of h igh ly variable  leakage.  Such  strong  
variabi l i ty may occur for example  in  appl iances  wi th  a  protective  device  consisting  of a  bu i l t- in  
l eakage mon i tor coupled  to  a  cu t-ou t.  
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Annex EE 
(normative)  

 

M icrowave ovens  intended  to  be used  on  board  ships  

Annex EE  mod ifies  the  correspond ing  clauses  and  subclauses  of Part  2-90  or,  where  th is  i s  not 
appl icable,  of Part 1  of I EC 60335,  to  i nd icate  requ irements  for commercial  microwave ovens  
i n tended  to  be  used  on  board  sh ips.  Where  i t  i s  unclear whether a  clause  or subclause  of th is  
annex i s  in tended  to  mod i fy the  correspond ing  text of Part  2-90  or that of Part  1 ,  th is  i s  
speci fied .  

3 Terms and  defin i tions  

EE.3.1 01  

open  deck 
area  wh ich  i s  exposed  to  marine  envi ronment 

EE.3.1 02  

dayroom  
area  wh ich  may be  exposed  to  marine  environment from  time to  time 

EE.6  Classi fication  

EE.6.2  Addition to Part 1 :  

Appl iances  for open  deck use  shal l  be  I PX6.  

EE.7  Marking  and  instructions  

EE.7.1  Modification:  

Replacement of the second dashed item of Part 1  by the following: 

– rated  frequency  or rated  frequency range  i n  Hz;  

EE.7.1 2  Addition: 

The instructions  for use  shal l  a lso  i nclude  the  substance of the  fol l owing .  

– usage  on  board  sh ips;  

– instal lation  p lace  (open  deck protective  enclosure,  dayrooms ) ;  

– fasten ing  means.  

Modification: 

Replacement of the eleventh dashed item by the following:  

– detai ls  for clean ing  door seals,  cavities ,  shelves  and  ad jacent parts;  
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EE.1 1  Heating  

Addition to 11 . 5 of Part 1 :   

Microwave ovens  marked with a  rated frequency are tested with the most onerous frequency 

within ±  4  %  of the rated frequency.   

Microwave ovens  marked with a  rated frequency range are tested with the most onerous 
frequency within this range.  

EE.22  Construction  

EE.22.1 01  Appl iances  shal l  wi thstand  the  pu lses  to  wh ich  they may be  subjected .  

Compliance is checked by carrying out the half-sine pulse tests specified in  IEC 60068-2-27 
under the following conditions.  

The appliance is fastened in  its normal position of use to a  shock-testing machine by means of 
straps around the enclosure.  

The type of pulse is a  half-sine pulse and the severity is as follows: 

– application of the half-sine pulse is in  all 3 axes; 

– peak acceleration: 250 m/s2;  

– duration of each half-sine pulse: 6 ms; 

– number of half-sine pulses in each direction: 1  000 ±  10.  

The appliance shall show no damage that could impair compliance with 8. 1 ,  16. 3,  Clause 29 
and Clause 32 and connections shall not have worked loose.  

EE.22.1 02  Appl iances  shal l  wi thstand  the  vibrations  to  wh ich  they may be  subjected .  

Compliance is checked by carrying out the vibration tests specified in  IEC 60068-2-6 under the 
following conditions: 

The appliance is fastened in  its normal position of use upon a  vibration table by means of 
straps around the enclosure.  The type of vibration is sinusoidal and the severity is as follows: 

– direction of vibration is vertical and horizontal;  

– amplitude of vibration: 0, 35 mm; 

– sweep frequency range: 10 Hz to 150 Hz; 

– duration of the test: 30 min.  

The appliance shall show no damage that could impair compliance with 8. 1 ,  16. 3,  Clause 29 
and Clause 32 and connections shall not have worked loose.  
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EE.22.1 03  Shelves  shal l  have  a  non-detachable  s l ip  resistant top  surface.  

Compliance is checked by inspection and the following test.  

The top surface of the shelf is coated with cooking oil.  The appliance is placed with the door 
forwards on and fixed to a  surface which can be tilted downwards to the right in  one direction 
by 12°.  An empty dinner plate as described as item No.  1  in  Clause A. 2 of IEC 60436:2004 is 

used for the test and placed centrally on the shelf.  The oven is then slowly tilted.  

In  a  second test and for microwave ovens  with rotatable shelves,  the shelf is rotated by 90°,  

the plate is again placed centrally and the microwave oven  is then slowly tilted.  For 

microwave ovens  with non-detachable  shelves,  the microwave oven  is rotated by 90°,  the 

plate is again placed centrally and the microwave oven  is then slowly tilted.  

During each of these tests,  the plate shall not slide onto a  raised shelf periphery if any,  or onto 
the cavity wall.  

NOTE  During  the  tests,  the  oven  i s  not  energ i sed  and  i t  i s  possib le  that  the  cavi ty door i s  open .  

EE.31  Resistance to  rusting  

Addition to this clause of Part 1 :  

Compliance is checked by the salt mist test Kb of IEC 60068-2-52: 

– for open deck use,  severity 1  is applicable;  

– for dayrooms  use,  severity 2 is applicable.  

Before the test,  coatings are scratched by means a  hardened steel pin,  the end of which has 

the form of a  cone with an angle of 40°.  Its tip is rounded with a  radius of 0, 25 mm ±  0, 02 mm.  

The pin  is loaded so that the force exerted along its axis is 10 N ±  0, 5 N.  The scratches are 
made by drawing the pin  along the surface of the coating at the speed of approximately 
20 mm/s.  Five scratches are made at least 5 mm apart and at least 5 mm from the edges.  

After the test,  the appliance shall not have deteriorated to such an extent that compliance with 
this standard,  in  particular with Clauses 8 and 27,  is impaired.  The coating shall not be broken 
and shall not have detached from the metal surface.  
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Bibl iography 

The  bibl iography of Part 1  i s  appl icable  except as  fol lows.  

Addition: 

I EC 60335-2-25,  Household and similar electrical appliances – Safety – Part 2-25: Particular 
requirements for microwave ovens,  including combination microwave ovens 

I EC 60335-2-36,  Safety of household and similar electrical appliances – Part 2-36: Particular 
requirements for commercial electric cooking ranges,  ovens,  hobs and hob elements 

I EC 60335-2-42,  Safety of household and similar electrical appliances – Part 2-42: Particular 
requirements for commercial electric forced convection ovens,  steam cookers and steam-
convection ovens 

IEC 60335-2-49,  Household and similar electrical appliances – Safety – Part 2-49: Particular 
requirements for commercial electric hot cupboards 

IEC 60335-2-75,  Safety of household and similar electrical appliances – Part 2: Particular 
requirements for commercial dispensing appliances and vending machines 

IEC 6051 9-6,  Safety in  electroheat installations – Part 6:  Specifications for safety of industrial 
microwave heating equipment 

IEC 60601  (al l  parts) ,  Medical electrical equipment 

IEC 60989,  Separating transformers,  autotransformers,  variable transformers and reactors 

IEC 61 270-1 ,  Capacitors for microwave ovens – Part 1 :  General 
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