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M IN IATURE FUSES – 
 

Part 1 :  Defin i tions  for miniature  fuses  and   
general  requirements  for miniature  fuse-l inks  

 
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ ization  for s tandard ization  compris i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  ob ject  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  questions  concern i ng  standard i zati on  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 ternational  S tandards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports,  Publ i cl y  Avai l abl e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC 
Publ i cation(s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti cipate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non-
governmental  organ i zations  l i a i s i ng  wi th  the  I EC al so  parti ci pate  i n  th i s  preparati on .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ ization  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement  between  the  two organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y as  possi ble,  an  i n ternational  
consensus  of opin ion  on  the  re l evant sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  al l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cati ons  have  the  form  of recommendations  for i n ternati onal  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accurate,  I EC  cannot be  he l d  responsibl e  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Publ i cati ons  
transparen tl y to  the  maximum  exten t poss ibl e  i n  thei r national  and  reg i ona l  publ i cati ons.  Any d i vergence  
between  any I EC Publ i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  sha l l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provide  any attestati on  of conform i ty.  I ndependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  respons i ble  for any 
services  carri ed  ou t  by i ndependent  certi fi cation  bod i es.  

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

7)  No  l i abi l i ty shal l  attach  to  I EC or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC Nati onal  Comm i 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 i ng  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 cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  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 cati on  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  sub ject  of 
patent  ri gh ts.  I EC shal l  not  be  hel d  responsibl e  for i den ti fyi ng  any or a l l  such  patent  ri gh ts.  

 

This  Consol idated  version  of IEC  601 27-1  bears  the  ed i tion  number 2.2.  I t  consists  of 
the  second  ed i tion  (2006-06)  [documents  32C/387/FDIS  and  32C/390/RVD] ,  i ts  
amendment 1  (201 1 -04)  [documents  32C/436/CDV and  32C/438/RVC]  and  i ts   
amendment 2  (201 5-02)  [documents  32C/490/CDV and  32C/505/RVC] .  The techn ical  
content  i s  identical  to  the  base ed i tion  and  i ts  amendments.  

In  th is  Red l ine version ,  a  vertical  l i ne  in  the  margin  shows where the technical  content 
is  mod ified  by amendments  1  and  2.  Add i tions  and  deletions  are  d isplayed  in  red ,  wi th  
deletions  being  struck through .  A separate  F inal  version  with  al l  changes  accepted  i s  
avai lable  in  th is  publ ication .  

Th is  publ ication  has  been  prepared  for user convenience.   
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I n ternational  Standard  I EC  601 27-1  has  been  prepared  by subcommittee  32C:  M in iature  
fuses,  of I EC  techn ical  comm ittee  32 :  Fuses.  

The  major techn ical  changes  wi th  regard  to  the  fi rst ed i ti on  concern  subclause  9 . 2 .3  where  
the  nature  of the  curren t sou rce  has  been  clari fied ;  i n  add i tion ,  I EC  60038:  IEC standard 
voltages,  has  been  added  to  the  l i st  of normative  references.  

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

Th is  Part 1  of the  I EC  601 27  series  covers  defin i ti ons,  general  requ i rements  and  tests  
appl icable  to  a l l  types  of m in iature  fuses  (e. g .  cartri dge  fuse- l inks,  sub-m in iature  fuse- l i nks  
and  un iversal  modu lar fuse- l i nks).  Al l  subsequent parts  of the  complete  series  shou ld  be  read  
i n  con j unction  wi th  th is  Part  1 .  

I EC 601 27  cons ists  of the  fo l l owing  parts,  under the  general  head ing  Miniature fuses:  

Part  1 :   Defin i ti ons  for m in iature  fuses  and  general  requ irements  for m in iature  fuse- l inks  

Part  2 :   Cartridge  fuse- l i nks   

Part  3 :   Sub-m in iature  fuse-l i nks  

Part  4 :   Un iversal  modu lar fuse- l i nks  (UMF)  – Through-hole  and  surface  mount  types   

Part  5 :   Gu ide l ines  for qual i ty assessment of m in iatu re  fuse- l i nks  

Part  6 :   Fuse-holders  for m in iature  fuse- l inks  

Part  7 :   (Free  for further documents)  

Part  8 :   (Free  for further documents)  

Part  9 :   (Free  for further documents)  

Part  1 0 :  User gu ide  for m in iature  fuses   

The  committee  has  decided  that the  contents  of the  base  publ ication  and  i ts  amendments  wi l l  
remain  unchanged  unti l  the  stabi l i ty date  i nd icated  on  the  I EC  web  s i te  under 
"h ttp: //webstore. iec.ch"  i n  the  data  re lated  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 .  

 

IMPORTANT – The 'colour inside'  l ogo on  the  cover page  of th is  publ ication  ind icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct 
understand ing  of i ts  contents.  Users  shou ld  therefore prin t th is  document using  a  
colour prin ter.  
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MINIATURE FUSES – 
 

Part 1 :  Defin i tions  for miniature  fuses  and   
general  requirements  for miniature  fuse-l inks  

 
 
 

1  Scope and  object  

This  part of I EC  601 27  covers  the  general  requ i rements  and  tests  appl icable  to  a l l  types  of 
m in iature  fuse- l i nks  (e. g .  cartridge  fuse- l i nks,  sub-m in iature  fuse- l i nks  and  un iversal  modu lar 
fuse- l inks)  for the  protection  of e lectric appl i ances,  e lectron ic equ ipment and  component parts  
thereof normal l y i n tended  to  be  used  i ndoors.  

Th is  standard  does  not appl y to  fuses  in tended  for the  protection  of low-vol tage  e lectrical  
i nsta l lations.  These  are  covered  by I EC  60269,  Low Voltage Fuses .  

Speci fic  detai ls  covering  each  major subd ivis ion  are  g i ven  i n  subsequent parts .  

Th is  s tandard  does  not  apply to  fuses  for appl i ances  i n tended  to  be  used  under specia l  
cond i ti ons,  such  as  i n  a  corrosive  or explos ive  atmosphere.  

The  obj ect of th is  s tandard  i s  

a)  to  establ ish  un i form  requ i rements  for m in iature  fuses  so  as  to  protect appl i ances  or parts  
of appl i ances  in  the  most su i table  way,  

b)  to  define  the  performance of the  fuses,  so  as  to  g i ve  gu idance  to  des igners  of e l ectrical  
appl iances  and  e lectron ic equ ipment and  to  ensure  replacement of fuse- l i nks  by those  of 
s im i lar d imensions  and  characteristics,  

c)  to  define  methods  of testi ng ,  

d )  to  defi ne  maximum  susta ined  d iss ipation  of fuse- l i nks  to  ensure  good  compatib i l i ty of 
stated  power acceptance  when  used  wi th  fuse-holders  accord ing  to  th is  standard  (see  
IEC 601 27-6).  

2  Normative references  

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

I EC 60038,  IEC standard voltages 

I EC 601 27-6: 1 994,  Miniature fuses – Part 6: Fuse-holders for miniature fuse-links 
Amendment 1  (1 996)  
Amendment 2  (2003)  

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  fol lowing  defin i tions  appl y.  

Copyright International  Electrotechnical  Commission  



 – 6  – I EC 601 27-1 : 2006  

  +AMD1 : 201 1 +AMD2: 201 5    I EC  201 5  

3. 1   
fuse  
device  that,  by the  fus ing  of one  or more  of i ts  specia l l y designed  and  proportioned  
components ,  opens  the  ci rcu i t i n  wh ich  i t  i s  i nserted  by breaking  the  current when  th is  
exceeds  a  g iven  va lue  for a  suffi cien t t ime 

NOTE  The  fuse  compri ses  a l l  the  parts  that  form  the  complete  device.  

3.2  
min iature  fuse  

fuse  i n  wh ich  the  fuse- l ink i s  a  m in iature  fuse- l i nk 

3.3  
fuse-l ink 
part of a  fuse  i nclud ing  the  fuse-e lement(s)  i n tended  to  be  replaced  after the  fuse  has  
operated  

3.4 
enclosed  fuse-l ink 
fuse- l ink i n  wh ich  the  fuse-e lement i s  tota l l y enclosed ,  so  that during  operation  wi th in  i ts  
rati ng  i t  cannot produce  any harmfu l  external  effects,  e. g .  due  to  development of an  arc,  the  
re lease  of gas  or the  e jection  of fl ame or metal l ic  particles  

3.5  
min iature  fuse-l ink 
enclosed  fuse- l i nk of rated  breaking  capaci ty not exceed ing  2  kA and  wh ich  has  at  l east one  
of i ts  pri ncipa l  d imensions  not exceed ing  1 0  mm  for the  protection  of e lectric appl iances,  
e lectron ic equ ipment and  component parts  thereof normal l y i n tended  to  be  used  i ndoors  

NOTE  Principal  d imensions  are  l eng th ,  wid th ,  hei ght  and  d i ameter.  

3.5. 1  
cartridge fuse-l ink 
enclosed  m in iature  fuse- l i nk of rated  breaking  capaci ty not exceed ing  2  kA and  wh ich  has  at 
l east one  of i ts  princip le  d imensions  not  exceed ing  1 0  mm  

NOTE  Principl e  d imensions  are  l eng th ,  wid th ,  hei ght  and  d i ameter.  

3.5.2  
min iature  fuse-l ink for special  appl ications  
enclosed  m in iatu re  fuse-l i nk wh ich  i s  not  covered  i n  I EC 601 27-2 ,  I EC 601 27-3  or I EC  601 27-4  and  of rated  
breaking  capaci ty not  exceed i ng  50  kA and  having  a  wid th  and  he igh t  not  exceed i ng  1 2  mm  and  a  l eng th  not  
exceed i ng  50  mm  

3.6  
sub-min iature  fuse-l ink 

min iature  fuse- l i nk of wh ich  the  case  (body)  has  no  principal  d imension  exceed ing  1 0  mm  

NOTE  Principal  d imensions  are  l eng th ,  wid th ,  hei gh t  and  d i ameter.  

3.7  
un iversal  modu lar fuse-l ink 
min iature  fuse- l i nk primari l y adapted  for d i rect e lectrical  connection  to  prin ted  ci rcu i t  boards  
or other conductive  substrates,  i ncorporating  featu res  designed  to  provide  a  degree  of non-
in terchangeabi l i ty where  necessary 

3.8  
fuse-l ink contact  
conductive  part  of a  fuse- l i nk des igned  to  engage  wi th  a  fuse-base  con tact or wi th  a  fuse-
carrier con tact  
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3.9  
fuse-holder 
combination  of a  fuse-base  wi th  i ts  fuse-carrier 

3. 1 0  
fuse-base  
fuse-mount 
fixed  part  of a  fuse  provided  wi th  contacts  and  term inals  for connection  to  the  system  

3. 1 1  
fuse-base  contact  
fuse-mount con tact  
conductive  part of a  fuse-base,  connected  to  a  term inal  des igned  to  engage  wi th  a  fuse-
carrier con tact or wi th  a  fuse- l i nk contact  

3. 1 2  
fuse-carrier 

movable  part of a  fuse  des igned  to  carry a  fuse- l i nk 

3. 1 3  
fuse-carrier contact  
conductive  part of a  fuse-carrier connected  to  a  fuse- l i nk contact and  designed  to  engage wi th  
a  fuse-base  con tact  

3. 1 4  
fuse-element 

part of the  fuse- l i nk designed  to  mel t  when  the  fuse  operates  

3. 1 5  
homogeneous  series  (of fuse-l inks)  
series  of fuse- l inks,  deviati ng  from  each  other on l y i n  such  characteristi cs  that,  for a  g i ven  
test,  the  testi ng  of one  or a  reduced  number of particu lar fuse-l i nks  of the  series  may be  taken  
as  representati ve  of a l l  the  fuse- l inks  of the  series  

NOTE  Fuse-l i nks  are  cons idered  as  form ing  a  homogeneous  series  when  the  characteri sti cs  comply wi th  the  
fol l owing :  

– the  bod ies  have  the  same d imensions,  material  and  method  of manufacture;  

– the  caps  or other end  cl osu res  of the  body have  the  same  d imensions,  material s  and  method  of attachment  and  
seal i ng ;  

– the  g ranu lar fi l l er,  i f any,  of the  body i s  of the  same  materia l  and  completeness  of fi l l i ng .  I t  shou ld  be  of the  
same  s i ze  or any variati on  of the  g rai n  s i ze  wi th  cu rren t rati ng  shou l d  be  monotonous;  

– the  fuse-e lements  are  of the  same materia l  wi th  the  same  pri nciples  of design  and  construction ;  any changes  of 
fuse-el ement d imensions  wi th  current  rati ng  shou l d  be  monotonous;  

– the  rated  vol tage  i s  the  same;  

– for l ow-breaki ng  capaci ty  fuse-l i nks  i t  i s  on l y necessary to  test  the  h i ghest  rated  breaking  capaci ty i n  a  
homogeneous  series.  

3. 1 6  
rating  
general  term  employed  to  des ignate  the  characteristic va lues  that together define  the  working  
cond i ti ons  upon  wh ich  the  tests  are  based  and  for wh ich  the  fuse  i s  d es igned  

Examples  of rated  val ues  usua l l y stated  for fuses:  

−  vol tage  (U
N  
) ;
  
 

−  cu rrent  (I
N
);  

−  breaking  capaci ty.  
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3. 1 7  
time/current characteristics  (of a  fuse-l ink)  
a)  For a. c. :  curve  g iving ,  u nder s tated  cond i ti ons  of operation ,  the  va lue  of t ime expressed  as  

vi rtua l  t ime  as  a  function  of the  prospective  symmetrical  curren t,  expressed  as  the  r.m .s.  
va lue  

b)  For d . c. :  curve  g iving ,  u nder s tated  cond i ti ons  of operation ,  the  va lue  of t ime expressed  as  
actual  time  as  a  function  of the  d . c.  prospective  cu rrent  

NOTE  Time/curren t characteri sti cs  usual l y s tated  for a  fuse-l i nk re late  to  the  pre-arcing  t ime  and  the  operati ng  
time.  

3. 1 8  
conventional  non-fusing  current  
value  of current speci fi ed  as  that  wh ich  the  fuse- l i nk i s  capable  of carrying  for a  speci fied  time 
(conventional  time)  wi thout  mel ti ng  

3. 1 9  
prospective  current  (of a  ci rcu i t  and  with  respect to  a  fuse)  
curren t that wou ld  fl ow i n  a  ci rcu i t,  i f a  fuse  s i tuated  therein  were  replaced  by a  l i nk of 
neg l ig ib le  impedance  

3.20  
pre-arcing  time  (mel ting  time)  
i n terval  of t ime between  the  beg inn ing  of a  current  l arge  enough  to  cause  a  break i n  the  fuse-
element and  the  i nstant when  an  arc i s  i n i ti ated  

3.21  
arcing  time  
i n terval  of t ime between  the  i nstant  of the  i n i ti ation  of the  arc and  the  i nstan t of fi nal  arc  
exti nction  

3.22  
operating  time (total  clearing  time)  

sum  of the  pre-arcing  time and  the  arcing  time 

3.23  
virtual  time  
value  of I 2t d i vided  by the  value  of the  square  of the  value  of the  prospective  curren t  

NOTE  The  val ues  of the  vi rtual  times,  usual l y stated  for a  fuse-l i nk,  are  the  val ues  of the  pre-arcing  time  and  of 
the  operati ng  time.  

3.24 
I2t ( jou le  in tegral )  

i n tegra l  of the  square  of the  curren t over a  g i ven  time in terval :   

∫
=

=

t

t

tiI²t

0

d2  

NOTE  1  The  pre-arci ng  I 2t  i s  the  I 2t  i n tegral  extended  over the  pre-arcing  time  of the  fuse.  

NOTE  2  The  operati ng  I 2t  i s  the  I 2t  i n tegral  extended  over the  operati ng  t ime  of the  fuse.  

NOTE  3  The  energy i n  j ou l es  re l eased  i n  1  Ω  of res i stance  i n  a  ci rcu i t  protected  by a  fuse  i s  equal  to  the  va l ue  of 
the  operati ng  I 2t  expressed  i n  A2s.  

3.25  
breaking  capacity of a  fuse-l ink 
value  (r.m .s.  for a. c. )  of prospective  current that a  fuse- l i nk i s  capable  of breaking  at a  stated  
vol tage  under prescribed  cond i tions  of use  and  behaviour 
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3.26  
recovery vol tage  
vol tage  wh ich  appears  across  the  term inals  of a  fuse  after breaking  of the  curren t  

NOTE  Th is  vol tage  may be  considered  i n  two  successive  i n terval s  of time,  one  d uri ng  wh ich  a  transi en t  vol tage  
exi sts ,  fol l owed  by a  second  one  du ri ng  wh ich  the  power frequency or the  steady-state  recovery vol tage  exi sts .  

3.27  
maximum  sustained  d issipation  
power d iss ipation  of a  fuse- l i nk measured  under prescribed  cond i ti ons  of measurement at the  
maximum  curren t l evel  that can  be  sustained  for a  m in imum  of 1  h  or,  as  speci fied  in  the  
standard  sheet for rati ngs  above  6 , 3  A 

NOTE  1    The  fi gu re  for maximum  sustained  d i ss ipati on  i s  used  i n  connection  wi th  the  maximum  power acceptance  
of fuse-holders  for m in iature  fu se-l i nks  i n  accordance  wi th  I EC 601 27-6.  

NOTE  2    These  val ues  are  often  exceeded  for short  periods  of t ime  immed iatel y before  the  fuse-el ement  mel ts.  
Values  as  h i gh  as  twice  the  maximum  sustained  d i ss ipation  have  been  recorded .  

4 General  requirements  

Fuse- l i nks  shal l  be  so  constructed  that they are  re l i able  and  safe  i n  operation  and  cons istent 
i n  performance at any curren t up  to  and  i nclud ing  the  breaking  capaci ty rating  and  at any 
vol tage  up  to  the  rated  vol tage,  when  used  wi th in  the  l im i ts  of th is  standard .  

During  normal  use  of the  fuse- l i nk and  wi th in  the  cond i ti ons  g i ven  i n  th is  standard ,  no  
permanent arc,  no  external  arcing ,  nor any fl ame that can  endanger the  surround ings,  shal l  
be  produced .  During  the  test for establ ish ing  the  maximum  susta ined  d issipation  and  after 
operation ,  the  fuse- l i nk shal l  not have  suffered  damage  h indering  i ts  replacement and  the  
marking  shal l  sti l l  be  l eg ib le .  

I n  general ,  compl iance  is  checked  by carrying  out  a l l  the  tests  speci fi ed .  

5 Standard  ratings  

I n  the  re levant standard  sheets,  va lues  are  g i ven  for 

– rated  vol tage,  

– rated  curren t,  

– rated  breaking  capaci ty.  

6 Marking  

Un less  otherwise  s tated  i n  subsequent parts,  the  requ i rements  for marking  are  as  fol l ows:  

6. 1  Each  fuse- l ink shal l  be  marked  wi th :  

a)  Rated  current i n  m i l l i amperes  for rated  currents  below 1  A,  and  in  amperes  for rated  
curren ts  of 1  A or more.  The  marking  of the  rated  curren t shal l  precede  and  be  ad jacent to  
the  marking  of the  rated  vol tage.  

 To  accommodate  existi ng  practice  i n  some countries,  for the  time being ,  the  curren t may 
a lso  be  i nd icated  i n  fractions  of ampere.  

b)  Rated  vol tage  i n  vol ts  (V) .  

c)  Maker's  name or trade  mark.  

d )  A symbol  denoting  the  re lati ve  pre-arcing  time/curren t characteristic as  g i ven  i n  the  
re levant standard  sheet.  Th is  symbol  sha l l  be  p laced  before  and  ad j acent to  the  rated  
curren t.  
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 These  symbols  read  as  fo l l ows:  

 FF:  denoting  very qu ick acti ng  

 F :  denoting  qu ick acting  

 M :  denoting  med ium  time-lag  

 T:  denoting  time- lag  

 TT:  denoting  long  time-lag .  

6.2  Marking  shal l  be  indel i b le  and  eas i l y l eg ib le .  

Compl iance  i s  checked  by i nspection  and  by rubbing  the  marking  by hand  for 1 5  s  wi th  a  
p iece  of cloth  soaked  in  water and  again  for 1 5  s  wi th  a  p iece  of cloth  soaked  i n  petroleum  
spiri t.  

NOTE  1    For petrol eum  spi ri t  the  use  of an  a l i phati c  sol vent  hexane,  wi th  an  aromatics  con tent  of maximum  0 , 1  %  
vol ume,  a  kauri -bu tanol  va l ue  of 29,  i n i ti a l  bo i l i n g  poi n t  approximately 65  °C,  d ry-poin t  approximately 69  °C  and  
speci fi c  g ravi ty of approximately 0 , 68  i s  recommended .  

NOTE  2    I n  the  case  of col ou r cod ing ,  the  test  for i nde l i b i l i ty need  not  be  appl i ed .  

6.3  The  marking  accord ing  to  6 . 1  shal l  be  prin ted  on  the  packing  together wi th  a  reference to  
th is  s tandard  and  an  i nd ication  of the  appropriate  standard  sheet.  The  marking  on  the  packing  
shal l  i ncl ude  the  abbreviation  A and  mA.  

Compl iance  is  checked  by i nspection .  

6.4  Further i den ti fication  of the  curren t rating  and  the  time/curren t characteristics  by means  
of colour bands  may be  used .  

Such  an  add i ti onal  marking  shal l  be  i n  accordance wi th  Annex A.  

7 General  notes  on  tests  

Tests  accord ing  to  th is  standard  are  type  tests.  

I t  i s  recommended  that where  acceptance tests  are  requ i red ,  they are  chosen  from  the  type  
tests  i n  th is  standard .  

7. 1  Atmospheric  condi tions  for testing  

7. 1 . 1  Unless  otherwise  speci fied  in  subsequen t parts,  a l l  tests  shal l  be  carried  ou t under the  
fol l owing  atmospheric  cond i tions:  

– temperature  between  1 5  °C  and  35  °C;  

– re lati ve  hum id i ty between  45  %  and  75  %;  

– a i r pressure  between  8 , 6  ×  1 04  Pa  and  1 , 06  ×  1 05  Pa.  

Where  the  above-mentioned  cond i ti ons  have  a  s ign i ficant i n fluence,  they shal l  be  kept 
substan tia l l y constant du ring  the  tests.  

Fuse- l i nks  shal l  be  tested  i n  the  speci fi ed  bases  i n  free  a i r,  and  be  protected  from  d raughts  
and  d i rect heat rad iation .  The  posi ti on  of the  fuse-holder shal l  be  horizon tal .  

I f temperatu re  has  a  marked  effect on  the  resu l ts  of the  tests,  these  shal l  be  performed  at  a  
temperature  of 23  °C  ±  1  °C.  
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7. 1 .2  I n  every test report,  the  ambient temperature  shal l  be  stated .  I f the  standard  cond i ti ons  
for re lati ve  hum id i ty or pressure  are  not fu l fi l led  during  tests,  a  note  to  th is  effect shal l  be  
added  to  the  report.  

Where  tests  are  requ ired  at e l evated  temperatures,  these  tests  shal l  be  carried  ou t at an  
ambien t temperature  of 70  °C  ±  2  °C,  un less  otherwise  speci fied .  

7.2  Type tests  

7.2. 1  The  number of fuse- l i nks  requ i red  shal l  be  speci fied  i n  subsequent parts.  

Fuse- l i nks  shal l  be  tested  or i nspected  in  accordance  wi th  the  fol l owing  subclauses:  

a)  Marking  (see  6. 1 )  

b)  D imensions  (see  8. 1 )  

c)  Construction  (see  8. 2)  

d )  Vol tage  drop  (see  9. 1 )  

wi th  such  add i ti onal  tests  as  are  speci fi ed  i n  subsequent parts .  

7.2.2  Based  on  the  resu l ts  of the  test i n  i tem  d )  above,  the  fuse- l i nks  shal l  be  sorted  i n  
descend ing  order of vol tage  drop,  and  numbered  consecutive l y,  l ower numbers  being  
a l l ocated  to  the  fuse- l inks  having  the  h ighest vol tage  d rop.  Tests  from  these  fuse- l i nks  shal l  
then  be  made i n  accordance  wi th  the  re levant  testing  schedu le.  

I f a  test i s  to  be  repeated ,  spare  fuse- l i nks  having  approximatel y the  same vol tage  d rop  as  the  
orig inal  fuse- l i nks  shal l  be  used  for the  repeat test.  

7.2.3  

a)  No  fa i lu re  i s  a l l owed  i n  any of the  tests  covered  by Clauses  6  and  8,  nor those  described  
i n  9. 1 ,  9 . 2 . 2  and  9 . 7  and  such  add i ti onal  clauses  and  subclauses  as  shal l  be  speci fied  i n  
subsequent parts.  

b)  I f i n  the  tests  covered  by 9 . 2 . 1  and  9 . 3 ,  two fa i l u res  occur at  any one  curren t,  the  fuse-
l inks  are  deemed  not to  comply wi th  th is  standard .  I f,  however,  one  fa i l u re  occurs,  the  test 
sha l l  be  repeated  on  twi ce  the  number of fuse- l i nks,  at  the  same cu rren t and  a  second  
fai l u re  shal l  be  a  cause  for rej ection .  

I f two fa i lu res  occur,  bu t not both  i n  the  same test,  the  fuse- l ink shal l  be  deemed  to  comply 
provided  that there  are  no  fu rther fa i l u res  i n  repeat tests  wi th  twice  the  number of fuse-
l inks.  

I f more  than  two fa i l u res  occur,  bu t not both  i n  the  same curren t,  the  fuse- l i nk shal l  be  
deemed  not to  comply wi th  th is  standard  provided  that there  are  no  further fa i l u res  i n  
repeat tests  wi th  twice  the  number of fuse- l inks.  

c)  I n  each  of the  tests  accord ing  to  9. 4,  9 . 5  and  9 . 6,  one  fa i l u re  is  a l l owed .  I f two or more  
fuse- l inks  fai l  i n  any one  test,  the  fuse- l i nks  are  deemed  not to  comply wi th  th is  standard ,  
un less  otherwise  speci fi ed  i n  subsequent parts.  

7.3  Fuse-bases  for tests  

For tests  that requ i re  a  fuse-base  for moun ting  the  fuse- l i nks,  a  base  accord ing  to  the  
requ irements  speci fi ed  i n  subsequen t parts  shal l  be  used .  

7.4  Nature of supply 

The nature  of the  suppl y for the  electrica l  tests  i s  speci fi ed  i n  the  relevant clauses  or i n  the  
re levant standard  sheets  i n  subsequent parts.  
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For a . c. ,  the  test vol tage  is  of substantial l y s inewave form  wi th  a  frequency between  45  Hz 
and  62  Hz.  

8 Dimensions  and  construction  

8. 1  Dimensions  

The d imensions  of the  fuse- l inks  shal l  comply wi th  the  re levant standard  sheet,  g i ven  in  
subsequent parts.  

Compl iance  is  checked  by measurement.  

8.2  Construction  

The fuse-element shal l  be  completel y enclosed .  Further detai ls  of the  construction  are  g i ven ,  
as  appropriate,  i n  subsequent parts.  

8.3  Terminations  

Fuse-l i nk con tacts  shal l  be  made of non-corrod ing  materia l  or of materia l  su i tabl y protected  
against corrosion ,  and  shal l  be  effecti vel y free  from  flux or other non-conducting  substance on  
the ir ou ter surfaces.  

N ickel  or s i l ver p lati ng  i s  deemed  to  be  adequate  protection  for brass  end  caps.  

Tests  for fi rm  attachment are  g i ven ,  where  appropriate,  in  subsequent parts .  

8.4  Al ignment and  configuration  of terminations  

Appropriate  tests  for a l i gnment or pos i tion  of p ins,  e tc. ,  as  appl i cable,  are  g i ven  in  subsequent 
parts.  

8.5  Soldered  joints  

External l y vis ib le  soldered  j o i n ts  (e. g . ,  on  end  caps)  shal l  not mel t during  normal  use  and  
operation .  

Compl iance  i s  checked  by i nspection  of the  soldered  j o in ts  after the  tests  described  i n  9 . 2 . 1 ,  
9. 2. 2 ,  9. 4,  9. 5  and  9 . 6.  

9  Electrical  requirements  

9. 1  Vol tage  drop  

The vol tage  drop  across  the  fuse- l inks  at their rated  current shal l  not exceed  the  maximum  
va lues  g i ven  on  the  re levant s tandard  sheet.   

I nd ividual  va lues  shal l  not deviate  from  the  mean  value  determ ined  for the  model  under test  
during  type  tests  by more  than  1 5  %.  

NOTE  1  Atten ti on  i s  d rawn  to  the  fact  that  the  second  paragraph  i s  based  on  the  assumption  that  the  fuse- l i nks,  
wh ich  are  subm i tted  to  a  type  test,  belong  to  the  same  manufacturi ng  batch .  Where  samples  are  d rawn  at  random ,  
the  cond i ti on  for the  perm i tted  deviati on  from  the  mean  val ue  need  not  be  fu l fi l l ed .  I f,  due  to  the  Pel ti er effect,  
d i fferent  vol tage  d rops  are  measured  when  the  cu rrent  th rough  the  fuse-l i nk i s  reversed ,  the  h i ghest  val ue  shal l  be  
taken .  

Compl iance  i s  checked  by measuring  the  vol tage  drop  when  the  fuse- l i nk has  carried  i ts  rated  
curren t for a  time  sufficient  to  reach  temperature  s tabi l i ty.  
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Di rect current shal l  be  used  for th is  test;  equ ipment shal l  be  used  wh ich  does  not i n fluence  
the  resu l t  of the  test s ign i ficantl y.  

Temperature  stabi l i ty i s  cons idered  to  be  reached  when  the  vol tage  d rop  changes  by l ess  
than  2  %  of the  previously observed  value  per m inute.  During  th is  test,  the  curren t through  the  
fuse- l ink shal l  not deviate  by more  than  ±1  %  from  the  rated  current and  the  accuracy of the  
vol tage  drop  measurement shal l  be  wi th in  a  to lerance  of ±1  % .  

NOTE  2  Prob lems  can  ari se  when  fuse-l i nks  are  used  at  vol tages  considerab ly l ower than  thei r rated  vol tage,  
main l y for l ow rati ngs.  Due  to  the  i ncrease  of the  vol tage  d rop  when  the  e l ement  of a  fu se-l i nk approaches  i ts  
mel ti ng  poin t,  care  shou ld  be  taken  to  ensu re  that  there  i s  su ffi cien t  ci rcu i t  vol tage  avai l abl e  to  cause  the  fuse- l i nk 
to  i n terrupt the  cu rren t when  an  e l ectri cal  fau l t  occurs.  Fu rthermore,  fuse-l i nks  of the  same type  and  rati ng  may,  
due  to  d i fference  i n  d es ign  or e l ement  material ,  h ave  d i fferen t  vol tage  d rops  and  may therefore  not  be  
i n terchangeable  i n  practi ce  when  used  i n  appl i cati ons  wi th  l ow ci rcu i t  vo l tages,  especial l y i n  combination  wi th  fuse-
l i nks  of l ower rated  cu rrents.  

9.2  Time/current characteristic  

9. 2. 1  Time/current characteristic  at  normal  ambient temperature  

The  time/current  characteristic sha l l  be  wi th in  the  l im i ts  speci fied  i n  the  re levant s tandard  
sheets.  

Compl iance  is  checked  by measuring  the  pre-arcing  time under the  atmospheric cond i ti ons  
mentioned  in  7 . 1 .  

The  curren t through  the  fuse- l i nk shal l  be  ad justed  to  wi th in  ±1  %  of the  requ i red  va lue.  
The  curren t stabi l i ty during  the  test shal l  be  maintained  wi th in  ±1  %  of the  ad j usted  value.  The  
vol tage  of the  source  shal l  not exceed  the  rated  vol tage  of the  fuse- l i nk under test.  
The  accuracy of the  measurement of time  shal l  be  wi th in  a  to lerance  of ±5  %  for times  of l ess  
than  1 0  s  and  ±2  %  for times  of 1 0  s  or more.  

I n  the  case  of very short pre-arcing  times  at h i gh  l evels  of the  current where  constan t current 
no  l onger can  be  main ta ined ,  the  I 2t va lue  shou ld  be  measured  and  the  vi rtual  t ime  be  
calcu lated .  

9.2.2  Test at  elevated  temperature  

When  speci fied  on  the  standard  sheet,  fuse- l i nks  shal l  a lso  be  tested  for 1  h  at an  ambient 
temperature  and  wi th  the  mu l ti ple  of the  rated  curren t as  speci fied  on  the  re levant s tandard  
sheet.  

The  curren t stabi l i ty during  the  test sha l l  be  mainta ined  wi th in  ±2, 5  %  of the  ad justed  va lue.  
The  fuse- l ink shal l  not  operate.  

9.2.3  Test procedure  

Direct curren t sha l l  be  used  for these  tests.  

NOTE  1  D i rect  current  i s  used  because  i t  i s  eas ier to  contro l  and  e l im inates  the  vari ati on  i nherent  wi th  a l ternati ng  
cu rren t caused  by the  poin t  on  the  vol tage  wave  that  swi tch i ng  occurs .  

NOTE  2  Care  shou l d  be  taken  that  the  arcing  t ime  i s  not  i ncl uded  i n  the  total  t ime  measured  

The  ou tpu t vol tage  of the  curren t source  shal l  be  sufficient  to  l im i t  the  variation  of curren t 
during  the  pre-arcing  time.  Add i ti onal l y,  the  ou tpu t vol tage  shal l  not exceed  a  value  declared  
by the  manufacturer and  chosen  from  the  l i st  of d . c.  vol tages  i n  Table  6  of I EC  60038.  

The  time  constant of the  ci rcu i t  shal l  not exceed  3  %  of the  pre-arcing  time.  

Where  there  i s  a  poss ib le  i n fl uence of the  Pel tier effect,  care  shou ld  be  taken  to  reverse  the  
d i rection  of the  current  pass ing  through  the  fuse- l i nk for each  successive  sample.  
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NOTE  3  Where  the  i n fl uence  of the  Pel ti er effect  i s  essential l y due  to  the  construction ,  the  t ime/curren t  
characteri sti c  shou ld  be  tested  wi th  twice  the  number of fuse-l i nks  at  2 , 0  I N  or 2 , 1  I N .  The  add i ti onal  samples  may 
be  taken  from  the  spare  fuse-l i nks.  

Atten tion  i s  d rawn  to  the  fact that,  for certa in  types  of fuse- l inks,  the  time/current 
characteristic wi th  a. c.  can  be  s i gn i fican tl y d i fferen t from  the  characteristic determ ined  wi th  
d . c.  and  particu larl y wi th  curren ts  j ust  exceed ing  the  conventional  non-fusing  curren t.  

Furthermore,  i t  shou ld  be  noted  that due  to  the  smal l  thermal  i nertia  of the  fuse-e lements  for 
l ow currents ,  the  characteristic  of the  fuse-l i nks  may change  cons iderabl y at very l ow 
frequencies.  

9.2.4  Presentation  of resu l ts  

I f the  time/curren t characteristics  wi th  the  curren t as  i ndependent variable  are  p lotted ,  i t  i s  
preferred  that they are  presented  wi th  l ogari thm ic scales  on  both  co-ord inate  axes.  The  bas is  
of the  l ogari thm ic scales  shal l  be  i n  the  ratio  2 : 1  wi th  the  longer d imensi on  on  the  abscissa.  

I f the  mu l ti p le  of the  rated  curren t i s  used  as  the  i ndependen t variable,  the  ratio  shal l  be  3: 1 .  

NOTE  Examples  of such  formats  are  g i ven  i n  Annex B .  

9.3  Breaking  capacity 

9.3. 1  Operating  cond i tions   

Fuse- l i nks  shal l  operate  satisfactori l y wi thout  endangering  the  surround ings  when  breaking  
prospective  currents  between  the  conventional  non-fusing  current and  rated  breaking  capaci ty 
i n  accordance  wi th  the  re levant  standard  sheets  i n  subsequen t parts .  

The  recovery vol tage  shal l  be  between  1 , 02  and  1 , 05 1  t imes  the  rated  vol tage  of the  fuse-
l inks  and  shal l  be  mainta ined  for 30  s  after the  fuse  has  operated .  

Typica l  test  ci rcu i ts  are  g i ven  in  subsequent parts .  

For the  breaking  capaci ty test,  the  curren t shal l  be  ad justed  by chang ing  the  series  
res istance.  

The  impedance of the  a . c.  source  shal l  be  l ess  than  1 0  %  of the  ad j usted  value  of the  tota l  
impedance  of the  appl icable  ci rcu i t.  

Compl iance  i s  checked  by e i ther method  A or method  B .  

1 )  Method  A  ( ind ividual  rati ngs)  

a)  rated  breaking  capaci ty;  

b)  prospective  curren ts  of approximatel y 5 ,  1 0 ,  50  and  250  times  the  rated  curren t,  bu t 
not exceed ing  the  rated  breaking  capaci ty as  speci fied  i n  the  re levant standard  sheet.  

 The  ci rcu i t  sha l l  be  closed  at  (30  ±  5)°  after the  passage  of vol tage  through  zero.  

2)  Method  B  (homogeneous  series)  

a)  rated  breaking  capaci ty wi th  random  closing  ang le;  

b)  fuse- l inks  shal l  be  tested  at rated  breaking  capaci ty.   

NOTE  1  The  breaking  capaci ty may be  l ower wi th  d . c.  than  wi th  a . c.  I t  i s  i n fl uenced  by the  ci rcu i t  i nductance  and ,  
wi th  a . c. ,  add i ti onal l y by the  i n stant  of cl os ing  the  ci rcu i t.  

NOTE  2  The  d . c.  va l ue,  i f requ i red  by the  pu rchaser or user,  shou ld  be  speci fi ed  by the  manufactu rer.  

——————— 

1  Th i s  to l erance  may be  exceeded  wi th  the  manufacturer’ s  consent.  
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More  deta i ls  of appropriate  tests  for the  breaking  capaci ty of each  type  of m in iature  fuse  may 
be  found  i n  the  subsequent parts.  

9.3.2  Cri teria  for satisfactory performance  

I n  each  of the  tests ,  the  fuse- l ink shal l  operate  satisfactori l y wi thout  any of the  fol lowing  
phenomena:  

– permanent arcing ;  

– i gn i tion ;  

– bursting  of the  fuse-l i nk.  

Add i tional  cri teria  for satisfactory performance of i nd ividual  types  of m in iature  fuse- l i nks  are  
g i ven ,  where  appropriate,  i n  subsequent parts.  

NOTE  Changes  i n  colour are  not  considered  as  a  fa i l u re.  

Cri teria  concern ing  swi tch ing  overvol tages  are  under cons ideration .  

9.3.3  Insu lation  resistance  

After the  breaking  capaci ty test,  the  i nsu lation  resistance  between  the  fuse- l i nk term inations  
shal l  be  measured  wi th  a  d . c.  vol tage  equal  to  twice  the  rated  vol tage  of the  fuse- l i nk,  bu t not  

l ess  than  250  V.  The  res istance  shal l  be  not less  than  0 , 1  MΩ .  

9.3.4  Type test for fuse-l inks  of homogeneous  series  

Fuse-l i nks  having  the  l argest rated  curren t shal l  be  tested  complete ly accord ing  to  the 
re levant testi ng  schedu le  for the  maximum  ampere  rati ng  of a  homogeneous  series  g i ven  i n  
the  subsequent parts .  

Fuse- l i nks  having  the  smal l est rated  curren t shal l  be  tested  accord ing  to  the  re levant testing  
schedu le  for the  m in imum  ampere  rating  of a  homogeneous  series  g i ven  i n  the  subsequent 
parts.  

9.4  Endurance tests   

Fuse-l i nks  shal l  be  so  constructed  as  to  prevent  i n  extended  normal  use  any e lectrica l  or 
mechan ical  fai l u re  impairi ng  their compl iance  wi th  th is  standard .  

Compl iance  i s  checked  by the  fo l lowing  test:  

D i rect curren t sha l l  be  used  for th is  test,  un less  otherwise  speci fied  i n  subsequent parts .  

a)  A curren t speci fi ed  i n  the  re levant standard  sheet i s  passed  through  the  fuse- l i nk for a  
period  of 1  h .  The  curren t i s  then  swi tched  off for a  period  of 1 5  m in .  Th is  cycle  i s  
repeated  1 00  times.  

 The  curren t stabi l i ty during  the  test shal l  be  maintained  wi th in  ±1  %  of the  ad j usted  value.  

 The  test shou ld  be  run  continuousl y,  bu t where  unavoidable,  a  s i ng le  i n terruption  i s  
perm i tted .  

b)  A cu rrent speci fi ed  i n  the  relevan t standard  sheets  i s  then  passed  through  the  fuse- l i nk for 
1  h ,  or,  as  speci fied  in  the  standard  sheet for rati ngs  above 6, 3  A.  At the  end  of th is  test  
the  vol tage  drop  across  the  fuse-l i nk is  measured  and  used  for the  ca lcu lation  of the  
maximum  susta ined  power d iss ipation ,  where  th is  i s  speci fi ed  i n  subsequent parts.  

c)  F i nal l y,  the  vol tage  drop  across  the  fuse- l i nk is  measured  again  accord ing  to  9 . 1 .  The 
vol tage  d rop  across  the  fuse- l i nk after the  test shal l  not have  increased  by more  than  1 0  %  
of the  va lue  measured  before  the  test and  shal l  not exceed  the  maximum  value  speci fied  
i n  the  re levant standard  sheet.  
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d )  After the  test,  the  marking  shal l  sti l l  be  l eg ib le  and  soldered  j o in ts  on  end  caps,  for 
example,  shal l  not show any appreciable  deterioration .  

NOTE  Changes  i n  colour are  not  considered  as  a  fa i l u re.  

9.5  Maximum sustained  d issipation  

The values  calcu lated  from  the  measurement taken  i n  accordance wi th  9. 4  b)  shal l  be  wi th in  
the  l im i ts  speci fied  i n  the  re levan t s tandard  sheet.  

9.6  Pu lse  tests  

Where pu lse  tests  are  requ ired  i n  subsequent parts,  they shal l  be  performed  as  fol lows:  

Pu lse  tests  at normal  ambient  temperature  

Fuse-l i nks  shal l  be  so  constructed  as  to  prevent,  when  subj ected  to  curren t surges  normal l y 
experienced  i n  service,  any e lectrical  or mechan ical  fa i lu re  impairing  the ir compl iance  wi th  
th is  standard .  

Compl iance  i s  checked  by the  fol lowing  test:  

a)  A current pu lse  speci fi ed  i n  the  relevant standard  sheet i s  passed  through  the  fuse- l i nk 
1  000  times  at the  repeti tion  rate  speci fi ed  i n  the  re levant s tandard  sheet.  The  fuse- l i nk is  
then  a l l owed  to  cool  for at l east 1  h  at  room  temperature.  

b)  A curren t equal  to  the  va lue  speci fied  i n  the  re levant s tandard  sheet i s  then  passed  
through  the  fuse- l i nk for the  time recommended  on  the  relevant standard  sheet.  

c)  F inal l y,  the  vol tage  drop  across  the  fuse- l ink after the  test i s  measured  again  accord ing  
to  9 . 1 .  

 The  vol tage  d rop  across  the  fuse- l ink after the  test shal l  not  have  i ncreased  by more  than  
1 0  %  of the  va lue  measured  before  the  test.  

d )  After the  test,  the  marking  shal l  sti l l  be  l eg ib le  and  soldered  j o in ts  on  end  caps,  for 
example,  shal l  not show any appreciable  deterioration .  

NOTE  Changes  i n  colour are  not  considered  as  a  fa i l u re.  

9.7  Fuse-l ink temperature  

Where  temperature  tests  are  requ ired  i n  subsequen t parts,  they shal l  be  performed  as  
fol l ows:  

The  temperature  rise,  as  measured  at any l ocation  on  the  fuse- l i nk enclosure  or fuse- l ink 
term inations,  shal l  not  exceed  1 35  K when  the  fuse- l i nk is  tested  as  fol lows:  

– the  i n i ti a l  curren t shal l  be  as  speci fi ed  i n  the  re levant s tandard  sheet;  

– the  i n i ti a l  curren t shal l  be  appl i ed  for 1 5  m in ;  

– after the  fi rst 1 5  m in ,  the  current sha l l  be  i ncreased  by 0, 1  IN  every 1 5  m in  unti l  the  fuse-
l ink operates;  

– the  temperature  of the  fu se- l i nk shal l  be  measured  continuousl y;  

– the  poin t for measuring  the  temperature  shal l  be  the  hottest  l ocation .  

NOTE  1  Due  to  the  d i ffi cu l ty  of speci fyi ng  the  l ocation  of the  hottest  poi n t,  i t  shou ld  be  determ ined  d u ri ng  the  
i n i ti a l  1 5  m in .  

NOTE  2  A thermocouple  or other measu ring  methods  that  d o  not  appreci abl y affect  the  temperature  sha l l  be  used  
to  measure  the  temperatu re  ri se.  

The  test base  for moun ting  and  connection  of the  fuse- l ink shal l  be  i n  accordance  wi th  7. 3 .  
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Annex A  
(informative)  

 
Colour coding  for miniature fuse-l inks  

 
 

Where colour bands  are  used  for add i tional  i den ti fication  of the  curren t rati ng  and  the  
time/curren t characteristics,  the  fol l owing  system  shal l  be  appl i ed :  

a)  The  m in iature  fuse- l i nks  speci fied  i n  the  re levant  standard  sheets  are  provided  wi th  four 
colour bands,  the  fi rst th ree  i denti fying  the  rated  current expressed  in  m i l l i amperes  and  
the  l ast,  broader,  colour band  i den ti fying  the  time/curren t characteristics.  

b)  The  colour bands  shal l  extend  over at l east hal f the  ci rcumference  of the  fuse  body and  
shal l  be  even l y spaced  and  clearl y separated  as  i nd icated  i n  F igure  A. 1 .  

NOTE  1  I n  the  case  of transparen t m i n iatu re  fuse- l i nks ,  the  spacings  s ti l l  a l l ow for the  vi s i bi l i ty of the  fuse-  
e l ement.  

c)  The  I EC standards  wi th  regard  to  colour cod ing  practices,  i . e .  I EC  60062  and  I EC 60425,  
shal l  be  used  as  far as  appl icable.  

d )  The  colour code  system  g iven  i n  Table  A. 1  sha l l  be  used .  

NOTE  2  I n  Tabl e  A. 1 ,  both  seri es  R 1 0  and  R 20  are  g i ven  wi th  thei r correspond i ng  col ou r code.  I n  order to  
keep  the  number of colou r bands  to  a  m in imum ,  on l y the  fi rst  two  colou r bands  are  used  for i den ti fyi ng  the  fi rst  
two  d i g i ts .  

e)  I n  add i tion  to  the  requ i rements  g i ven  i n  6. 3 ,  i t  i s  recommended  to  prin t the  relevan t colour 
cod ing  of the  con ten ts  on  the  packing  also.  

 
d d  

d  

s 2s 

s  s 

IEC   1064/06 
 

NOTE  The  val ues  for d  and  s  are  g i ven  i n  subsequent parts .  

Figure A. 1  – Layout of colour bands   

 

Copyright International  Electrotechnical  Commission  



 – 1 8  – I EC 601 27-1 : 2006  

  +AMD1 : 201 1 +AMD2:201 5    I EC  201 5  

Table  A. 1  – Colour cod ing  for min iature fuse-l inks   

Rated  cu rren t  

mA 

F i rst  
band  colour 

Second  
 band  colour 

Th i rd  band  Fourth  band  
time/current 
characteristic  

Colour Mu l tipl ier 

25  *  

32  *  

40  *  

50  *  

56  

63  *  

71  

80  *  

90  

1 00  *  

1 1 2  

1 25  *  

1 40  

1 60  *  

1 80  

200  *  

224  

250  *  

280  

31 5  

355  

400  *  

450  

500  *  

560  

630  *  

71 0  

800  

900  

1  000  *  

1  1 20  

1  250  *  

1  400  

1  600  *  

1  800  

2  000  *  

2  500  *  

3  1 50  *  

4  000  *  

5  000  *  

6  300  *  

8  000  *  

1 0  000  *  

Red  

Orange  

Yel l ow 

Green  

Green  

B l ue  

Violet  

Grey 

Wh i te  

Brown  

Brown  

Brown  

Brown  

Brown  

Brown  

Red  

Red  

Red  

Red  

Orange  

Orange  

Yel l ow 

Yel l ow 

Green  

Green  

B l ue  

Violet  

Grey 

Wh i te  

Brown  

Brown  

Brown  

Brown  

Brown  

Brown  

Red  

Red  

Orange  

Yel l ow 

Green  

B l ue  

Grey 

Brown  

Green  

Red  

B lack 

B lack 

B l ue  

Orange  

Brown  

B lack 

B lack 

B lack 

Brown  

Red  

Yel l ow 

B lue  

Grey 

B lack 

Red  

Green  

Grey 

Brown  

Green  

B lack 

Green  

B lack 

B l ue  

Orange  

Brown  

B lack 

B lack 

B lack 

Brown  

Red  

Yel l ow 

B lue  

Grey 

B lack 

Green  

Brown  

B lack 

B lack 

Orange  

B lack 

B lack 

B lack 

«  

«  

«  

«  

«  

«  

«  

«  

Brown  

«  

«  

«  

«  

«  

«  

«  

«  

«  

«  

«  

«  

«  

«  

«  

«  

«  

«  

«  

Red  

«  

«  

«  

«  

«  

«  

«  

«  

«  

«  

«  

«  

Orange  

1 00  

1 00  

1 00  

1 00  

1 00  

1 00  

1 00  

1 00  

1 00  

1 01  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 0 1  

1 02  

1 02  

1 02  

1 02  

1 02  

1 02  

1 02  

1 02  

1 02  

1 02  

1 02  

1 02  

1 02  

1 03  

  FF  (0)  =  b l ack  

  F  (2)  =  red  

  M  (4)  =  yel l ow 

  T  (6)  =  b l ue  

  TT (8)  =  g rey  

*  =  R 1 0  series.  

Colour bands  i nd icati ng  rated  current  based  upon  fi rst  two  d i g i ts  of R 1 0/R 20  seri es.  
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Annex B   
(informative)  

 
Example presentations  of time/current characteristic  
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Figure  B. 1  – Example  presentation  of time/current characteristic,  ratio  2: 1   
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F igure  B.2  – Example presentation  of time/current characteristic,  ratio  3: 1  
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Annex C    
(informative)  

 
Audit testing  and  survei l lance – Guidel ines  for the  appl ication  
of the  principles  of IECEE 03  (CB-FCS)  to miniature  fuse-l inks  

 
 

C.1  Introductory remarks  

This  annex con tains  i nstructions  for aud i t testing  and  survei l l ance  of fuse- l i nks.  The  tests  and  
i nspections  described  in  th is  annex are  optional .  However,  i f they are  carried  ou t,  i t  i s  
essen tia l  that the  requ irements  for aud i t  testi ng  and  survei l l ance  are  met.  

C.2  Overview  

This  annex describes  the  obl i gations  of the  fuse- l i nk manufacturers  and  the  National  
Certi fication  Body (NCB)  for aud i t  testi ng  and  survei l l ance  of fuse- l i nk production .  

I t  covers  the  preparation  of the  Conform ity Assessment Report and  the  aud i t  testi ng  and  
survei l l ance  cons idered  to  be  the  m in imum  requ i rements  of the  NCB.  Such  i nspections,  tests  
and  measures  are  implemented  by the  NCB as  an  aud i t  of the  means  that the  manufacturer 
exercises  to  determ ine  the  conformance  of products  wi th  the  requ irements  of the  appropriate  
parts  of I EC 601 27.  

C.3  Terms of reference   

For the  purposes  of th is  annex,  the  fol lowing  defin i ti ons  apply.  

C.3. 1  
appl icant  

party who  requests  the  conform i ty assessment,  and  con trols  the  manufacturing  of the  product  

C.3.2  
conformity assessment 
any acti vi ty concerned  wi th  determ in ing  d i rectl y or ind i rectl y that re levant requ irements  are  
fu l fi l l ed   

C.3.3  
sign ificant  sample  
sample  taken  to  be  represen tative  of a  homogeneous  series  of fuse- l i nks  

C.3.4  
Conformity Assessment Report  
a document contain ing  product and  factory conform ity assessment i n formation  issued  by 
Body A to  the  appl ican t  

 

C.4 Conformity Assessment Report 

C.4. 1  Product  description  

The  part of the  Conform i ty Assessment Report regard ing  product description  shal l  i denti fy 
on l y those  detai ls  of components  and  d imensions  that have  a  major impact on  the  
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performance of the  fuse- l ink.  The  fol lowing  are  examples  of the  type  of detai ls  that may be  
used  to  prepare  the  descriptive  part  of the  Conform i ty Assessment Report:  

a)  fuse-element:  materia l ,  th ickness,  and  d iagram  of overal l  shape for every ampere  rati ng ;  

b)  time-delay section:  defines  general  terms  such  as  spring- loaded ,  solder s l ug ,  etc. ;  g i ves  
detai l s  on  fus ing  a l l oy materia l ,  d imensions  and  any other major components;  

c)  body:  materia l  and  m in imum  wal l  th ickness;  

d )  fi l ler:  generic  description  of fi l l er materia l ;  g ra in  s i ze  i f appl icable;  

e)  contacts:  materia l  and  p lating ,  method  of securement,  and  key d imensions  not covered  
by overal l  d imension  requ irements;  

f)  miscel laneous:  description  of other componen ts  wh ich  have  a  major impact on  the  fuse-
l ink des ign  and  performance.  

An  example  of a  product description  i s  i ncl uded  i n  F igure  C. 1 .   

 

 

IEC   1067/06 
 

 

Cyl i nd ri cal  fuse-l i nks  20  mm  l ong  by 5  mm  i n  d i ameter con tai n i ng  a  wi re  e l ement  hel i cal l y wound  on  a  ceram ic 
core.  The  wi re  e l ement i s  sol dered  to  the  con tacts  at  each  end  of the  fuse-l i nk.  

i .  Contacts:  cyl i n dri cal  end  caps  of p l ated  or unplated  copper a l l oy wi th  a  m in imum  wal l  th i ckness  of 
0 , 25  mm .  

i i .  Core:  ceram ic.  

i i i .  Fuse-element:  wi re  he l i cal l y wound  on  a  supporti ng  core.  

Ampere  rati ng :  6 , 3  A 

Wi re  d iameter:  0 , 40  mm  

Basic materia l :  copper a l l oy 

P lati ng  materi a l  t i n  

i v.  Fi l l er:  q uartz sand ;  g rain  s i ze  1 00  µm  to  300  µm .  

v.  Tube:  g l ass  wi th  a  m in imum  wal l  th i ckness  of 0 , 50  mm .  

vi .  Miscel laneous  i tems:  none.  

Figure C. 1  – Example of a  fuse-l ink description  

C.4.2  Identi fication  of s ign ificant samples  

When  the  reduced  sampl i ng  p lan  i s  used ,  the  Conform ity Assessment Report shal l  i denti fy the  
s i gn i ficant samples  that are  necessary for testing ,  chosen  on  the  basis  of thei r representation  
of a  homogeneous  series.  I f a  certa in  fuse- l i nk rating  requ i res  no  testi ng  or on l y a  partia l  test  
programme due  to  s im i l ari ti es  wi th  another fuse- l i nk wh ich  is  a l ready schedu led  for tests ,  th is  
sha l l  be  noted .  
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C.5  Use of the standard  

The  requ irements  of I EC  601 27-1  and  the  re levant subsequent parts  shal l  be  appl ied  for the  
aud i t testi ng  and  survei l l ance,  except where  in formation  i n  the  Conform ity Assessment Report  
speci fical l y overrides  these  requ i rements.  Speci fic references  are  noted  i n  Tables  C. 1  and  
C. 2.  

C.6  Audi t test and  survei l lance programme options  

Four programme options  are  avai l ab le  to  veri fy the  abi l i ty of the  appl icant to  suppl y fuse- l inks  
that con tinue  to  meet the  requ irements  of the  re levant part of I EC  601 27.  The  appl ican t shal l  
choose  one  of these  options.  The  programmes are  not in tended  for combined  use,  though  
d i fferent  programmes  may be  chosen  for d i fferent fuse- l ink series.  

Option  1 :  a complete  test programme accord ing  to  the  re levant part of I EC  601 27  shal l  be  
performed  on  every ampere  rating  of each  fuse- l i nk series.  The  complete  programme shal l  
be  repeated  at  1 0  year i n tervals  accord ing  to  C. 6. 1  below.  

Option  2:  a complete  test programme accord ing  to  the  re levan t part of I EC  601 27  shal l  be  
per-formed  on  every ampere  rating  of each  fuse- l i nk series.  The  complete  programme shal l  be  
repeated  at 1 0  years  i n tervals ,  and  the  appl ican t's  qua l i ty control  system  shal l  be  u ti l i zed  
accord ing  to  C.6 .2  be low.  

Option  3:  a test programme wh ich  uses  the  homogeneous  series  (s i gn i ficant sample)  

approach  shal l  be  performed  accord ing  to  C. 6. 3  below.  

Option  4:  a test programme wh ich  uses  the  homogeneous  series  (s i gn i ficant sample)  
approach  and  the  appl ican t’s  qual i ty con trol  system  shal l  be  performed  accord ing  to  C. 6. 4  
below.  

The  fol l owing  poin ts  apply to  each  option :  

a)  the  schedu l ing  of the  aud i t  testi ng  and  survei l lance  may be  staggered ;  

b)  the  NCB  shal l  be  responsible  for survei l l ance  and  aud i t acti vi ties ;  

c)  the  appl ican t shal l  g i ve  proof of con tinuous  conformance wi th  the  requ irements  of the  
appropriate  part of I EC  601 27;  

d )  the  se lection  of samples  for aud i t  testi ng  and  survei l l ance  shal l  be  random,  i f possib le;  

e)  i t  i s  recommended  that spare  samples  be  se lected  for aud i t testing ,  i n  order to  reduce the  
delay i f add i tional  tests  are  needed ;  

f)  u ti l i zation  by NCB of manufacturer’s  test faci l i ti es :  

1 )  testing  at  manufacturer’s  premises  (TMP):  tests  may be  carried  ou t by the  s taff of a  
CB  testing  laboratory at the  manufacturer’s  test l aboratory under speci fic ru les  a imed  
at  veri fying  compl iance.   

 Approval  by the  NCB of the  manufacturer’s  l aboratory is  not necessary provid ing  the  
l aboratory i s  cu rrentl y reg istered  wi th  a  du l y accred i ted  certi fication  body/reg istrar;  

2)  supervised  manufacturer’s  testing  (SMT):  tests  may be  carried  ou t (whol l y or i n  
part)  by the  manufacturer’s  test l aboratory provid ing  i t  has  been  previous ly approved  
by the  NCB  under speci fi c ru les  a imed  at veri fying  compl iance.  

 Approval  by the  NCB  of the  manufacturer’s  l aboratory i s  not necessary provid ing  the  
l aboratory i s  cu rrentl y reg istered  wi th  a  du l y accred i ted  certi fication  body/reg istrar.   
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C.6. 1  Audi t testing  and  survei l lance – Option  1  

C.6. 1 . 1  Audi t  testing  

A complete  test programme accord ing  to  the  re levant part of I EC 601 27  shal l  be  performed  on  
every ampere  rating  of each  fuse- l i nk series.  The  complete  programme shal l  be  repeated  at 
1 0  year i n tervals .  These  aud i t  tests  may be  wi tness  testi ng ,  re-testing ,  TMP or SMT.  

C.6. 1 .2  Survei l lance  

Routine  i nspection  shal l  take  p lace  no  less  than  once  per year.  The  i nspection  shal l  review 
each  product for consistency wi th  the  product description  i n  the  Conform i ty Assessment 
Report.  

C.6.2  Audi t testing  and  survei l l ance – Option  2  

C.6.2. 1  Addi tional  obl igations  of the  NCB  

The NCB is  requ ired  to  assess  the  manufacturer’s  qual i ty system .  I n  add i ti on ,  the  
manufacturer’s  qual i ty system  shal l  be  reviewed  to  ensure  that  i t  i ncludes  the  survei l l ance  
detai l ed  below.  

C.6.2.2  Addi tional  obl igations  of the  appl icant  

Appl ican ts  are  requ ired  

a)  to  have  a  documented  qual i ty system  in  operation ,  wh ich  i ncludes  provis ions  for 
con tinuous  conformance  wi th  the  requ irements  of the  relevant part  of I EC 601 27,  

b)  to  i nclude  i n  thei r qual i ty system  the  su rvei l lance  deta i led  i n  C. 6.2 .4 .  

C.6.2.3  Audi t testing  

A complete  test programme accord ing  to  the  re levan t part of I EC 601 27  shal l  be  performed  on  
every ampere  rati ng  of each  fuse- l i nk series.  The  complete  programme shal l  be  repeated  at 
1 0  year i n tervals .  These  aud i t  tests  may be  wi tness  testing ,  re-testing ,  TMP,  or SMT.  

C.6.2.4  Survei l lance  

Routine  i nspection  shal l  take  p lace  no  less  than  once  every two years .  The  inspection  shal l  
review each  product for conformance wi th  the  product description  in  the  Conform ity 
Assessment Report.  The  i nspection  shal l  a lso  comprise  routine  assessment of the  operation  
of the  qual i ty p l an  and  the  qual i ty system .  

The  appl icant sha l l  record  al l  routi ne  tests  requ i red  by the  appl ican t’s  qual i ty system  and  
make these  records  avai lable  for veri fication  and  review on  the  NCB’s  request.  

The  NCB shal l  i nspect the  resu l ts  of a l l  rou tine  tests  requ i red  by the  appl icant's  qual i ty system  
every two  years.  

C.6.3  Audi t testing  and  survei l l ance – Option  3  

A test programme u ti l i zi ng  the  homogeneous  series  (s ign i ficant sample)  approach  shal l  be  
performed.  

C.6.3. 1  Audi t  testing  

A test programme accord ing  to  the  homogeneous  series  concepts  of I EC  601 27  shal l  be  
performed  on  s i gn i ficant  samples  in  accordance wi th  the  schedu le  shown  i n  Table  C. 1 .  These  
aud i t  tests  may be  wi tness  testi ng ,  re-testing ,  TMP,  or SMT.  
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Table  C . 1  – Aud it  testing  for option  3  

Description  
Subclause  

of 
IEC  601 27-1  

Sample  numbers  i n  decreasing  value  of vol tage  drop  

1 -6  7-1 2  1 3  
1 4  
1 5  

1 6  
1 7  
1 8  

1 9  
20  
21  

22  
23  
24  

25  
26  
27  

28  
29  
30  

Endu rance  test  9 . 4  A s        

Rated  breaking  capaci ty  9. 3    A s      

Time/current  
characteri sti cs  

 
1 0  I N  

 
9 . 2 . 1  

     
A 

 
s  

  

 2  I N  or 2 , 1  I N  
a)         A  s  

A Tested  annual l y.  

s  Spare  fuse-l i nks,  on l y used  i f non -conform ing  resu l ts  are  obtained .  

a)  As  speci fi ed  i n  the  re l evant standard  sheet.  

 

C .6.3.2  Survei l lance  

Routine  inspections  shal l  take  p lace  no  l ess  than  once  per year.  The  i nspection  shal l  review 
each  s ign i ficant sample  for conformance wi th  the  product description  in  the  Conform i ty 
Assessment Report.  

C.6.4  Audi t testing  and  survei l l ance – Option  4  

A test programme wh ich  uses  the  homogeneous  series  (s ign i ficant sample)  approach  and  the  
appl ican t’s  qual i ty con trol  system  shal l  be  performed .  

C.6.4. 1  Addi tional  obl igations  of the  NCB  

The NCB is  requ i red  to  assess  the  manufacturer’s  qual i ty system .  I n  add i ti on ,  the  
manufacturer’s  qual i ty system  shal l  be  reviewed  to  ensure  that i t  i ncludes  the  survei l l ance  and  
aud i t  testing  detai led  below.  

C.6.4.2  Addi tional  obl igations  of the  appl icant  

The  appl ican t i s  requ i red  

a)  to  have  a  documented  qual i ty system  in  operation  wh ich  i ncludes  provis ions  for 
con tinuous  conformance  wi th  the  requ irements  of the  relevant part  of I EC 601 27;  

b)  to  i nclude  i n  their qual i ty system  the  su rvei l lance  deta i led  i n  C. 6.4 .4 .  

C.6.4.3  Audi t testing  

A test programme shal l  be  performed  in  accordance wi th  the  schedu le  shown  i n  Table  C.2 .  
These  aud i t  tests  may be  wi tness  testing ,  re-testi ng ,  TMP,  or SMT.  
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Table  C .2  – Aud it testing  for option  4  

Description  
Subclause  

of 
IEC  601 27-1  

Sample  numbers  i n  decreasing  value  of vol tage  drop  

1 -6  7-1 2  1 3  
1 4  
1 5  

1 6  
1 7  
1 8  

1 9  
20  
21  

22  
23  
24  

25  
26  
27  

28  
29  
30  

Endurance  test  9 . 4  B  s        

Rated  breaking  capaci ty 9. 3    B  s      

Time/curren t  
characteri sti cs  

 
1 0  I N  

 
9 . 2 . 1  

     
B  

 
s  

  

 2  I N  or 2 , 1  I N  
a )         B  s  

B  Tested  every two years .  

s  Spare  fuse-l i nks,  on l y used  i f non -conform ing  resu l ts  are  obtained .  

a)  As  speci fi ed  i n  the  rel evant  s tandard  sheet.  

 

C.6.4.4  Survei l lance  

Routine  inspections  shal l  take  p lace  no  l ess  than  once  every two years.  The  inspection  shal l  
review each  s ign i fican t sample.  The  i nspection  shal l  a lso  comprise  rou tine  assessment of the  
operation  of the  qual i ty p l an  and  the  qual i ty system .  

The  appl icant sha l l  record  al l  routi ne  tests  requ i red  by the  appl ican t’s  qual i ty system  and  
make these  records  avai lable  for veri fication  and  review on  the  NCB’s  request.  

The  NCB  shal l  i nspect  the  routi ne  test  resu l ts  every two  years .  

C.7  Acceptabi l i ty of audi t test resul ts  

I f more  than  one  sample  has  non-conform ing  resu l ts  during  the  aud i t  testi ng ,  the  fuse- l ink and  
a l l  represented  fuse- l i nks  shal l  be  rejected .  

I f a  s i ng le  non-conform ing  resu l t i s  obtained  for a  particu lar test during  the  aud i t testi ng ,  a  
second  set of samples  from  the  same l ot sha l l  be  selected  and  subjected  to  the  same test.  
The  second  set sha l l  have  the  same number of samples  as  the  fi rst set.  I f any non-conform ing  
resu l ts  are  obtained  on  the  second  set,  the  fuse- l ink and  a l l  represented  fuse- l inks  shal l  be  
rejected .  

C.8  Acceptabi l i ty of survei l lance resul ts  

I f any non-conform ing  resu l ts  are  obtained  du ring  the  survei l l ance,  the  NCB shal l  consu l t wi th  
the  manufacturer and  appl icant to  determ ine  whether the  non-conformance  is  s i gn i fican t,  and  
whether corrections  need  to  be  made,  or type  testi ng  performed.  
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INTERNATIONAL ELECTROTECHNICAL COMMISSION  
 

___________ 
 

M IN IATURE FUSES – 
 

Part 1 :  Defin i tions  for miniature  fuses  and   
general  requirements  for miniature  fuse-l inks  

 
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ ization  for s tandard ization  compris i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  ob ject  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  questions  concern i ng  standard i zati on  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 ternational  S tandards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports,  Publ i cl y  Avai l abl e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC 
Publ i cation(s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti cipate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non-
governmental  organ i zations  l i a i s i ng  wi th  the  I EC al so  parti ci pate  i n  th i s  preparati on .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ ization  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement  between  the  two organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y as  possi ble,  an  i n ternational  
consensus  of opin ion  on  the  re l evant sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  al l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cati ons  have  the  form  of recommendations  for i n ternati onal  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accurate,  I EC  cannot be  he l d  responsibl e  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Publ i cati ons  
transparen tl y to  the  maximum  exten t poss ibl e  i n  thei r national  and  reg i ona l  publ i cati ons.  Any d i vergence  
between  any I EC Publ i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  sha l l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provide  any attestati on  of conform i ty.  I ndependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  respons i ble  for any 
services  carri ed  ou t  by i ndependent  certi fi cation  bod i es.  

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

7)  No  l i abi l i ty shal l  attach  to  I EC or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC Nati onal  Comm i 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 i ng  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 cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  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 cati on  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  sub ject  of 
patent  ri gh ts.  I EC shal l  not  be  hel d  responsibl e  for i den ti fyi ng  any or a l l  such  patent  ri gh ts.  

 

This  Consol idated  version  of IEC  601 27-1  bears  the  ed i tion  number 2.2.  I t  consists  of 
the  second  ed i tion  (2006-06)  [documents  32C/387/FDIS  and  32C/390/RVD] ,  i ts  
amendment 1  (201 1 -04)  [documents  32C/436/CDV and  32C/438/RVC]  and  i ts   
amendment 2  (201 5-02)  [documents  32C/490/CDV and  32C/505/RVC] .  The techn ical  
content  i s  identical  to  the  base ed i tion  and  i ts  amendments.  

Th is  Final  version  does  not show where  the technical  content i s  mod ified  by 
amendments  1  and  2 .  A separate  Redl ine version  wi th  al l  changes  h igh l ighted  is  
avai lable  in  th is  publ ication .  

Th is  publ ication  has  been  prepared  for user convenience.   
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I n ternational  Standard  I EC  601 27-1  has  been  prepared  by subcommittee  32C:  M in iature  
fuses,  of I EC  techn ical  comm ittee  32 :  Fuses.  

The  major techn ical  changes  wi th  regard  to  the  fi rst ed i ti on  concern  subclause  9 . 2 .3  where  
the  nature  of the  curren t sou rce  has  been  clari fi ed ;  i n  add i tion ,  I EC  60038:  IEC standard 
voltages,  has  been  added  to  the  l i st  of normative  references.  

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

Th is  Part 1  of the  I EC  601 27  series  covers  defin i ti ons,  general  requ i rements  and  tests  
appl icable  to  a l l  types  of m in iature  fuses  (e. g .  cartri dge  fuse- l inks,  sub-m in iature  fuse- l i nks  
and  un iversal  modu lar fuse- l i nks).  Al l  subsequent parts  of the  complete  series  shou ld  be  read  
i n  con j unction  wi th  th is  Part  1 .  

I EC 601 27  cons ists  of the  fo l l owing  parts,  under the  general  head ing  Miniature fuses:  

Part  1 :   Defin i ti ons  for m in iature  fuses  and  general  requ i rements  for m in iature  fuse- l inks  

Part  2 :   Cartridge  fuse- l i nks   

Part  3 :   Sub-m in iature  fuse-l i nks  

Part  4 :   Un iversal  modu lar fuse- l i nks  (UMF)  – Through-hole  and  surface  mount types   

Part  5 :   Gu idel ines  for qual i ty assessment of m in iatu re  fuse- l i nks  

Part  6 :   Fuse-holders  for m in iature  fuse- l inks  

Part  7 :   (Free  for further documents)  

Part  8 :   (Free  for further documents)  

Part  9 :   (Free  for further documents)  

Part  1 0 :  User gu ide  for m in iatu re  fuses   

The  committee  has  decided  that the  contents  of the  base  publ ication  and  i ts  amendments  wi l l  
remain  unchanged  un ti l  the  stabi l i ty date  i nd icated  on  the  I EC  web s i te  under 
"h ttp : //webstore. iec. ch "  i n  the  data  re lated  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 ti on ,  or 

•  amended .  
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MINIATURE FUSES – 
 

Part 1 :  Defin i tions  for miniature  fuses  and   
general  requirements  for miniature  fuse-l inks  

 
 
 

1  Scope and  object  

This  part of I EC  601 27  covers  the  general  requ i rements  and  tests  appl icable  to  a l l  types  of 
m in iature  fuse- l i nks  (e. g .  cartridge  fuse- l i nks,  sub-m in iature  fuse- l i nks  and  un iversal  modu lar 
fuse- l inks)  for the  protection  of e lectric appl i ances,  e lectron ic equ ipment and  component parts  
thereof normal l y i n tended  to  be  used  i ndoors.  

Th is  standard  does  not appl y to  fuses  in tended  for the  protection  of low-vol tage  e lectrical  
i nsta l l ations.  These  are  covered  by I EC  60269,  Low Voltage Fuses .  

Speci fic  detai ls  covering  each  major subd ivis ion  are  g i ven  i n  subsequent parts .  

Th is  s tandard  does  not  apply to  fuses  for appl i ances  i n tended  to  be  used  under specia l  
cond i ti ons,  such  as  i n  a  corrosive  or explos ive  atmosphere.  

The  obj ect of th is  s tandard  i s  

a)  to  establ ish  un i form  requ i rements  for m in iature  fuses  so  as  to  protect appl iances  or parts  
of appl i ances  in  the  most su i table  way,  

b)  to  define  the  performance of the  fuses,  so  as  to  g i ve  gu idance to  des igners  of e l ectrical  
appl iances  and  e lectron ic equ ipment and  to  ensure  replacement of fuse- l i nks  by those  of 
s im i lar d imensions  and  characteristics,  

c)  to  define  methods  of testi ng ,  

d )  to  defi ne  maximum  susta ined  d iss ipation  of fuse- l i nks  to  ensure  good  compatib i l i ty of 
stated  power acceptance  when  used  wi th  fuse-holders  accord ing  to  th i s  standard  (see  
IEC 601 27-6).  

2  Normative references  

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

I EC 60038,  IEC standard voltages 

I EC 601 27-6: 1 994,  Miniature fuses – Part 6: Fuse-holders for miniature fuse-links 
Amendment 1  (1 996)  
Amendment 2  (2003)  

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  fol l owing  defin i tions  appl y.  
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3. 1   
fuse  
device  that,  by the  fus ing  of one  or more  of i ts  specia l l y designed  and  proportioned  
components ,  opens  the  ci rcu i t i n  wh ich  i t  i s  i nserted  by breaking  the  current when  th is  
exceeds  a  g iven  va lue  for a  suffi cien t t ime 

NOTE  The  fuse  compri ses  a l l  the  parts  that  form  the  complete  device.  

3.2  
min iature  fuse  

fuse  i n  wh ich  the  fuse- l ink i s  a  m in iature  fuse- l i nk 

3.3  
fuse-l ink 
part of a  fuse  i nclud ing  the  fuse-e lement(s)  i n tended  to  be  replaced  after the  fuse  has  
operated  

3.4 
enclosed  fuse-l ink 
fuse- l ink i n  wh ich  the  fuse-e lement i s  tota l l y enclosed ,  so  that during  operation  wi th in  i ts  
rati ng  i t  cannot produce  any harmfu l  external  effects,  e. g .  due  to  development of an  arc,  the  
re lease  of gas  or the  e jection  of fl ame or metal l ic  particles  

3.5  
min iature  fuse-l ink 
enclosed  fuse-l i nk for the  protection  of e lectric appl i ances,  e l ectron ic equ ipment and  
component parts  thereof normal l y i n tended  to  be  used  indoors  

3.5. 1  
cartridge fuse-l ink 
enclosed  m in iature  fuse- l i nk of rated  breaking  capaci ty not exceed ing  2  kA and  wh ich  has  at 
l east one  of i ts  pri ncip le  d imensions  not  exceed ing  1 0  mm  

NOTE  Principl e  d imensions  are  l eng th ,  wid th ,  hei ght  and  d i ameter.  

3.5.2  
min iature  fuse-l ink for special  appl ications  
enclosed  m in iatu re  fuse-l i nk wh ich  i s  not  covered  i n  I EC 601 27-2 ,  I EC 601 27-3  or I EC  601 27-4  and  of rated  
breaking  capaci ty not  exceed i ng  50  kA and  having  a  wid th  and  he igh t  not  exceed i ng  1 2  mm  and  a  l eng th  not  
exceed i ng  50  mm  

3.6  
sub-min iature  fuse-l ink 

min iature  fuse- l i nk of wh ich  the  case  (body)  has  no  principa l  d imension  exceed ing  1 0  mm  

NOTE  Principal  d imensions  are  l eng th ,  wid th ,  hei ght  and  d i ameter.  

3.7  
un iversal  modu lar fuse-l ink 
min iature  fuse- l i nk primari l y adapted  for d i rect e lectrical  connection  to  prin ted  ci rcu i t  boards  
or other conductive  substrates,  i ncorporating  featu res  designed  to  provide  a  degree  of non -
in terchangeabi l i ty where  necessary 

3.8  
fuse-l ink contact  
conductive  part  of a  fuse- l i nk des igned  to  engage  wi th  a  fuse-base  con tact or wi th  a  fuse-
carrier con tact  

3.9  
fuse-holder 

combination  of a  fuse-base  wi th  i ts  fuse-carrier 
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3. 1 0  
fuse-base  
fuse-mount 
fixed  part  of a  fuse  provided  wi th  contacts  and  term inals  for connection  to  the  system  

3. 1 1  
fuse-base  contact  
fuse-mount con tact  
conductive  part of a  fuse-base,  connected  to  a  term inal  des igned  to  engage wi th  a  fuse-
carrier con tact or wi th  a  fuse- l i nk contact  

3. 1 2  
fuse-carrier 

movable  part of a  fuse  designed  to  carry a  fuse- l i nk 

3. 1 3  
fuse-carrier contact  
conductive  part of a  fuse-carrier connected  to  a  fuse- l i nk contact and  des igned  to  engage wi th  
a  fuse-base  con tact  

3. 1 4 
fuse-element  

part of the  fuse- l i nk designed  to  mel t when  the  fuse  operates  

3. 1 5  
homogeneous  series  (of fuse-l inks)  
series  of fuse- l inks,  deviating  from  each  other on l y i n  such  characteristics  that,  for a  g i ven  
test,  the  testi ng  of one  or a  reduced  number of particu l ar fuse-l i nks  of the  series  may be  taken  
as  representative  of a l l  the  fuse- l inks  of the  series  

NOTE  Fuse-l i nks  are  cons idered  as  form ing  a  homogeneous  series  when  the  characteri sti cs  comply wi th  the  
fol l owing :  

– the  bod ies  have  the  same d imensions,  materi al  and  method  of manufacture;  

– the  caps  or other end  cl osu res  of the  body have  the  same  d imensions,  material s  and  method  of attachment and  
seal i ng ;  

– the  g ranu lar fi l l er,  i f any,  of the  body i s  of the  same  materia l  and  completeness  of fi l l i ng .  I t  shou ld  be  of the  
same s i ze  or any variati on  of the  g rai n  s i ze  wi th  cu rren t rati ng  shou l d  be  monotonous;  

– the  fuse-e lements  are  of the  same  materi al  wi th  the  same pri ncip les  of des ign  and  construction ;  any changes  of 
fuse-el ement d imensions  wi th  current  rati ng  shou l d  be  monotonous;  

– the  rated  vol tage  i s  the  same;  

– for l ow-breaki ng  capaci ty  fuse-l i nks  i t  i s  on l y necessary to  test  the  h i ghest  rated  breaking  capaci ty i n  a  
homogeneous  series.  

3. 1 6  
rating  
general  term  employed  to  des ignate  the  characteristic va lues  that together define  the  working  
cond i ti ons  upon  wh ich  the  tests  are  based  and  for wh ich  the  fuse  i s  des igned  

Examples  of rated  val ues  usua l l y stated  for fuses:  

−  vol tage  (U
N  
) ;
  
 

−  cu rrent  (I
N
);  

−  breaking  capaci ty.  

3. 1 7  
time/current characteristics  (of a  fuse-l ink)  
a)  For a. c. :  curve  g i ving ,  under s tated  cond i ti ons  of operation ,  the  va lue  of t ime expressed  as  

vi rtual  t ime  as  a  function  of the  prospective  symmetrical  curren t,  expressed  as  the  r.m .s.  
va lue  

b)  For d . c. :  curve  g i ving ,  under s tated  cond i ti ons  of operation ,  the  va lue  of t ime expressed  as  
actual  time as  a  function  of the  d . c.  prospective  cu rrent  
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NOTE  Time/curren t characteri sti cs  usual l y s tated  for a  fuse-l i nk re late  to  the  pre-arcing  t ime  and  the  operati ng  
time.  

3. 1 8  
conventional  non-fusing  current  
value  of current speci fi ed  as  that  wh ich  the  fuse- l i nk i s  capable  of carrying  for a  speci fied  time 
(conventional  time)  wi thout mel ti ng  

3. 1 9  
prospective  current  (of a  ci rcu i t  and  with  respect to  a  fuse)  
curren t that wou ld  fl ow i n  a  ci rcu i t,  i f a  fuse  s i tuated  therein  were  replaced  by a  l i nk of 
neg l ig ib le  impedance  

3.20  
pre-arcing  time  (mel ting  time)  
i n terval  of time  between  the  beg inn ing  of a  current l arge  enough  to  cause  a  break i n  the  fuse-
element and  the  i nstant when  an  arc i s  i n i ti ated  

3.21  
arcing  time  
i n terval  of t ime between  the  i nstant  of the  i n i ti ation  of the  arc and  the  i nstan t of fi nal  arc  
exti nction  

3.22  
operating  time (total  clearing  time)  

sum  of the  pre-arcing  time and  the  arcing  time 

3.23  
virtual  time  
value  of I 2t d i vided  by the  value  of the  square  of the  value  of the  prospective  curren t  

NOTE  The  val ues  of the  vi rtual  times,  usual l y stated  for a  fuse-l i nk,  are  the  val ues  of the  pre-arcing  t ime  and  of 
the  operati ng  time.  

3.24 
I2t ( jou le  in tegral )  

i n tegra l  of the  square  of the  curren t over a  g i ven  time in terval :   

∫
=

=

t

t

tiI²t

0

d2  

NOTE  1  The  pre-arci ng  I 2t  i s  the  I 2t  i n tegral  extended  over the  pre-arcing  time  of the  fuse.  

NOTE  2  The  operati ng  I 2t  i s  the  I 2t  i n tegral  extended  over the  operati ng  t ime  of the  fuse.  

NOTE  3  The  energy i n  j ou l es  re l eased  i n  1  Ω  of res i stance  i n  a  ci rcu i t  protected  by  a  fuse  i s  equal  to  the  va l ue  of 
the  operati ng  I 2t  expressed  i n  A2s.  

3.25  
breaking  capacity of a  fuse-l ink 
value  (r.m .s.  for a. c. )  of prospective  current that a  fuse- l i nk i s  capable  of breaking  at a  stated  
vol tage  under prescribed  cond i tions  of use  and  behaviour 

3.26  
recovery vol tage  

vol tage  wh ich  appears  across  the  term inals  of a  fuse  after breaking  of the  curren t  

NOTE  Th is  vol tage  may be  considered  i n  two  successive  i n terval s  of time,  one  d uri ng  wh ich  a  transi en t  vol tage  
exi sts ,  fol l owed  by a  second  one  du ri ng  wh ich  the  power frequency or the  steady-state  recovery vol tage  exi sts .  
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3.27  
maximum  sustained  d issipation  
power d iss ipation  of a  fuse- l i nk measured  under prescribed  cond i tions  of measurement at the  
maximum  curren t l evel  that can  be  susta ined  for a  m in imum  of 1  h  or,  as  speci fied  in  the  
standard  sheet for ratings  above  6 , 3  A 

NOTE  1    The  fi gu re  for maximum  sustained  d i ss ipati on  i s  used  i n  connection  wi th  the  maximum  power acceptance  
of fuse-holders  for m in iature  fu se-l i nks  i n  accordance  wi th  I EC 601 27-6.  

NOTE  2    These  val ues  are  often  exceeded  for short  periods  of t ime  immed iatel y before  the  fuse-el ement  mel ts.  
Values  as  h i gh  as  twice  the  maximum  sustained  d i ss ipation  have  been  recorded .  

4 General  requirements  

Fuse- l i nks  shal l  be  so  constructed  that they are  re l i able  and  safe  i n  operation  and  cons istent 
i n  performance at any curren t up  to  and  i nclud ing  the  breaking  capaci ty rating  and  at any 
vol tage  up  to  the  rated  vol tage,  when  used  wi th in  the  l im i ts  of th is  standard .  

During  normal  use  of the  fuse- l i nk and  wi th in  the  cond i ti ons  g i ven  i n  th is  standard ,  no  
permanent arc,  no  external  arcing ,  nor any fl ame that can  endanger the  surround ings,  shal l  
be  produced .  During  the  test for establ ish ing  the  maximum  susta ined  d issipation  and  after 
operation ,  the  fuse- l i nk shal l  not have  suffered  damage  h indering  i ts  replacement and  the  
marking  shal l  sti l l  be  l eg ib le .  

I n  general ,  compl iance  is  checked  by carrying  out  a l l  the  tests  speci fi ed .  

5 Standard  ratings  

I n  the  re levant standard  sheets,  va lues  are  g i ven  for 

– rated  vol tage,  

– rated  curren t,  

– rated  breaking  capaci ty.  

6 Marking  

Un less  otherwise  s tated  i n  subsequent parts,  the  requ i rements  for marking  are  as  fol l ows:  

6. 1  Each  fuse- l ink shal l  be  marked  wi th :  

a)  Rated  current i n  m i l l i amperes  for rated  currents  below 1  A,  and  in  amperes  for rated  
curren ts  of 1  A or more.  The  marking  of the  rated  curren t shal l  precede  and  be  ad jacent to  
the  marking  of the  rated  vol tage.  

 To  accommodate  existi ng  practice  i n  some countries,  for the  time being ,  the  curren t may 
a lso  be  i nd icated  i n  fractions  of ampere.  

b)  Rated  vol tage  i n  vol ts  (V) .  

c)  Maker's  name or trade  mark.  

d )  A symbol  denoting  the  re lati ve  pre-arcing  time/curren t characteristic as  g i ven  i n  the  
re levant standard  sheet.  Th is  symbol  sha l l  be  p laced  before  and  ad j acent to  the  rated  
curren t.  

 These  symbols  read  as  fo l l ows:  

 FF:  denoting  very qu ick acti ng  

 F :  denoting  qu ick acting  

 M :  denoting  med ium  time- lag  

 T:  denoting  time- lag  
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 TT:  denoting  long  time-lag .  

6.2  Marking  shal l  be  indel i b le  and  eas i l y l eg ib le.  

Compl iance  is  checked  by i nspection  and  by rubbing  the  marking  by hand  for 1 5  s  wi th  a  
p iece  of cloth  soaked  in  water and  again  for 1 5  s  wi th  a  p iece  of cloth  soaked  i n  petroleum  
spi ri t.  

NOTE  1    For petrol eum  spi ri t  the  use  of an  a l i phati c  sol vent  hexane,  wi th  an  aromatics  con tent  of maximum  0 , 1  %  
vol ume,  a  kauri -bu tanol  va l ue  of 29,  i n i ti a l  bo i l i n g  poi n t  approximately 65  °C,  d ry-poin t  approximately 69  °C  and  
speci fi c  g ravi ty of approximately 0 , 68  i s  recommended .  

NOTE  2    I n  the  case  of col ou r cod ing ,  the  test  for i nde l i b i l i ty need  not  be  appl i ed .  

6.3  The  marking  accord ing  to  6 . 1  shal l  be  prin ted  on  the  packing  together wi th  a  reference to  
th is  s tandard  and  an  i nd ication  of the  appropriate  standard  sheet.  The  marking  on  the  packing  
shal l  i ncl ude  the  abbreviation  A and  mA.  

Compl iance  is  checked  by i nspection .  

6.4  Further i den ti fication  of the  curren t rating  and  the  time/curren t characteristics  by means  

of colour bands  may be  used .  

Such  an  add i ti onal  marking  shal l  be  i n  accordance wi th  Annex A.  

7 General  notes  on  tests  

Tests  accord ing  to  th is  standard  are  type  tests.  

I t  i s  recommended  that where  acceptance tests  are  requ i red ,  they are  chosen  from  the  type  
tests  i n  th is  standard .  

7. 1  Atmospheric  condi tions  for testing  

7. 1 . 1  Unless  otherwise  speci fied  in  subsequen t parts,  a l l  tests  shal l  be  carried  ou t under the  

fol l owing  atmospheric  cond i tions:  

– temperature  between  1 5  °C  and  35  °C;  

– re lati ve  hum id i ty between  45  %  and  75  %;  

– a i r pressure  between  8 , 6  ×  1 04  Pa  and  1 , 06  ×  1 05  Pa.  

Where  the  above-mentioned  cond i ti ons  have  a  s ign i ficant i n fluence,  they shal l  be  kept 
substan tia l l y constant du ring  the  tests.  

Fuse- l i nks  shal l  be  tested  i n  the  speci fi ed  bases  i n  free  a i r,  and  be  protected  from  d raughts  
and  d i rect heat rad iation .  The  posi ti on  of the  fuse-holder shal l  be  horizon tal .  

I f temperatu re  has  a  marked  effect on  the  resu l ts  of the  tests,  these  shal l  be  performed  at  a  
temperature  of 23  °C  ±  1  °C.  

7. 1 .2  I n  every test report,  the  ambient temperature  shal l  be  stated .  I f the  s tandard  cond i ti ons  
for re lati ve  hum id i ty or pressure  are  not fu l fi l led  during  tests,  a  note  to  th is  effect shal l  be  
added  to  the  report.  

Where  tests  are  requ ired  at e l evated  temperatures,  these  tests  shal l  be  carried  ou t at an  
ambien t temperature  of 70  °C  ±  2  °C,  un less  otherwise  speci fied .  
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7.2  Type tests  

7.2. 1  The  number of fuse- l i nks  requ i red  shal l  be  speci fied  i n  subsequent parts.  

Fuse- l i nks  shal l  be  tested  or i nspected  in  accordance  wi th  the  fo l l owing  subclauses:  

a)  Marking  (see  6. 1 )  

b)  D imensions  (see  8. 1 )  

c)  Construction  (see  8. 2)  

d )  Vol tage  drop  (see  9. 1 )  

wi th  such  add i ti onal  tests  as  are  speci fi ed  i n  subsequent parts .  

7.2.2  Based  on  the  resu l ts  of the  test i n  i tem  d )  above,  the  fuse- l i nks  shal l  be  sorted  i n  
descend ing  order of vol tage  drop,  and  numbered  consecutivel y,  l ower numbers  being  
a l l ocated  to  the  fuse- l inks  having  the  h i ghest vol tage  d rop.  Tests  from  these  fuse- l i nks  shal l  
then  be  made  i n  accordance  wi th  the  re levant  testi ng  schedu le.  

I f a  test i s  to  be  repeated ,  spare  fuse- l i nks  having  approximatel y the  same vol tage  drop  as  the  
orig inal  fuse- l i nks  shal l  be  used  for the  repeat test.  

7.2.3  

a)  No  fa i lu re  i s  a l l owed  i n  any of the  tests  covered  by Clauses  6  and  8,  nor those  described  
i n  9. 1 ,  9 . 2 . 2  and  9 . 7  and  such  add i tional  cl auses  and  subclauses  as  shal l  be  speci fied  in  
subsequent parts.  

b)  I f i n  the  tests  covered  by 9 . 2 . 1  and  9 . 3 ,  two fa i l u res  occur at  any one  curren t,  the  fuse-
l inks  are  deemed  not to  comply wi th  th is  standard .  I f,  however,  one  fa i l u re  occurs,  the  test 
shal l  be  repeated  on  twi ce  the  number of fuse- l i nks,  at the  same curren t and  a  second  
fai l u re  shal l  be  a  cause  for rej ection .  

I f two fa i lu res  occur,  bu t not both  i n  the  same test,  the  fuse- l ink shal l  be  deemed  to  comply 
provided  that there  are  no  further fa i l u res  i n  repeat tests  wi th  twice  the  number of fuse-
l inks.  

I f two fa i lu res  occur,  bu t  not both  i n  the  same curren t,  the  fuse- l ink shal l  be  deemed  to  
comply provided  that there  are  no  further fa i l u res  i n  repeat tests  wi th  twice  the  number of 
fuse- l inks.  

c)  I n  each  of the  tests  accord ing  to  9. 4,  9 . 5  and  9 . 6,  one  fa i l u re  is  a l l owed .  I f two or more  
fuse- l inks  fai l  i n  any one  test,  the  fuse- l i nks  are  deemed  not to  comply wi th  th is  standard ,  
un less  otherwise  speci fi ed  i n  subsequent parts.  

7.3  Fuse-bases  for tests  

For tests  that requ i re  a  fuse-base  for mounting  the  fuse- l i nks,  a  base  accord ing  to  the  
requ irements  speci fi ed  i n  subsequent parts  shal l  be  used .  

7.4 Nature of supply 

The nature  of the  suppl y for the  electrical  tests  i s  speci fi ed  i n  the  relevant clauses  or in  the  
re levant  standard  sheets  i n  subsequent parts.  

For a . c. ,  the  test vol tage  is  of substantial l y s inewave  form  wi th  a  frequency between  45  Hz 
and  62  Hz.  
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8 Dimensions  and  construction  

8. 1  Dimensions  

The d imensions  of the  fuse- l inks  shal l  comply wi th  the  re levant standard  sheet,  g i ven  in  
subsequent parts.  

Compl iance  is  checked  by measurement.  

8.2  Construction  

The fuse-element shal l  be  completel y enclosed .  Further deta i l s  of the  construction  are  g i ven ,  
as  appropriate,  i n  subsequen t parts.  

8.3  Terminations  

Fuse-l i nk con tacts  shal l  be  made of non-corrod ing  materia l  or of materia l  su i tabl y protected  
against corrosion ,  and  shal l  be  effecti ve l y free  from  flux or other non-conducting  substance on  
thei r ou ter surfaces.  

N ickel  or s i l ver p lati ng  i s  deemed  to  be  adequate  protection  for brass  end  caps.  

Tests  for fi rm  attachment are  g iven ,  where  appropriate,  in  subsequent parts .  

8.4  Al ignment and  configuration  of terminations  

Appropriate  tests  for a l i gnment or pos i tion  of p ins,  e tc. ,  as  appl i cable,  are  g i ven  in  subsequent 
parts.  

8.5  Soldered  join ts  

External l y vis ib le  soldered  j o i n ts  (e. g . ,  on  end  caps)  shal l  not mel t during  normal  use  and  
operation .  

Compl iance  i s  checked  by i nspection  of the  soldered  j o i n ts  after the  tests  described  i n  9 . 2 . 1 ,  
9. 2. 2 ,  9. 4,  9. 5  and  9 . 6.  

9  Electrical  requirements  

9. 1  Vol tage  drop  

The vol tage  drop  across  the  fuse- l inks  at their rated  current shal l  not exceed  the  maximum  
va lues  g i ven  on  the  re levant s tandard  sheet.   

I nd ividual  va lues  shal l  not deviate  from  the  mean  value  determ ined  for the  model  under test  
during  type  tests  by more  than  1 5  %.  

NOTE  1  Atten ti on  i s  d rawn  to  the  fact  that  the  second  paragraph  i s  based  on  the  assumption  that  the  fuse- l i nks,  
wh ich  are  subm i tted  to  a  type  test,  belong  to  the  same  manufacturi ng  batch .  Where  samples  are  d rawn  at  random ,  
the  cond i ti on  for the  perm i tted  deviati on  from  the  mean  val ue  need  not  be  fu l fi l l ed .  I f,  due  to  the  Pel ti er effect,  
d i fferent  vol tage  d rops  are  measured  when  the  cu rrent  th rough  the  fuse-l i nk i s  reversed ,  the  h i ghest  val ue  shal l  be  
taken .  

Compl iance  i s  checked  by measuring  the  vol tage  drop  when  the  fuse- l i nk has  carried  i ts  rated  
curren t for a  time  sufficient  to  reach  temperature  s tabi l i ty.  

D i rect current shal l  be  used  for th is  test;  equ ipment shal l  be  used  wh ich  does  not in fluence  
the  resu l t  of the  test s ign i ficantl y.  

Temperature  stabi l i ty i s  cons idered  to  be  reached  when  the  vol tage  d rop  changes  by l ess  
than  2  %  of the  previously observed  value  per m inute.  Du ring  th is  test,  the  curren t through  the  
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fuse- l ink shal l  not deviate  by more  than  ±1  %  from  the  rated  current and  the  accuracy of the  
vol tage  drop  measurement shal l  be  wi th in  a  to lerance  of ±1  % .  

NOTE  2  Prob lems  can  ari se  when  fuse-l i nks  are  used  at  vol tages  considerab ly l ower than  thei r rated  vol tage,  
main l y for l ow rati ngs.  Due  to  the  i ncrease  of the  vol tage  d rop  when  the  e l ement  of a  fu se-l i nk approaches  i ts  
mel ti ng  poin t,  care  shou ld  be  taken  to  ensu re  that  there  i s  su ffi cien t  ci rcu i t  vol tage  avai l abl e  to  cause  the  fuse- l i nk 
to  i n terrupt the  cu rren t when  an  e l ectri cal  fau l t  occurs.  Fu rthermore,  fuse-l i nks  of the  same type  and  rati ng  may,  
due  to  d i fference  i n  d es ign  or e l ement  material ,  h ave  d i fferen t  vol tage  d rops  and  may therefore  not  be  
i n terchangeable  i n  practi ce  when  used  i n  appl i cati ons  wi th  l ow ci rcu i t  vo l tages,  especial l y i n  combination  wi th  fuse-
l i nks  of l ower rated  cu rrents.  

9.2  Time/current characteristic  

9. 2. 1  Time/current characteristic  at  normal  ambient temperature  

The  time/current  characteristic sha l l  be  wi th in  the  l im i ts  speci fied  i n  the  re levant s tandard  
sheets.  

Compl iance  is  checked  by measuring  the  pre-arcing  time under the  atmospheric cond i ti ons  
mentioned  in  7 . 1 .  

The  curren t through  the  fuse- l i nk shal l  be  ad justed  to  wi th in  ±1  %  of the  requ i red  va lue.  
The  curren t stabi l i ty during  the  test shal l  be  maintained  wi th in  ±1  %  of the  ad j usted  value.  The  
vol tage  of the  source  shal l  not exceed  the  rated  vol tage  of the  fuse- l i nk under test.  
The  accuracy of the  measurement of time  shal l  be  wi th in  a  to lerance  of ±5  %  for times  of l ess  
than  1 0  s  and  ±2  %  for times  of 1 0  s  or more.  

I n  the  case  of very short pre-arcing  times  at h i gh  l evels  of the  current where  constan t current 
no  l onger can  be  main ta ined ,  the  I 2t va lue  shou ld  be  measured  and  the  vi rtual  t ime  be  

calcu lated .  

9.2.2  Test at  elevated  temperature  

When  speci fied  on  the  standard  sheet,  fuse- l i nks  shal l  a lso  be  tested  for 1  h  at an  ambient 
temperature  and  wi th  the  mu l ti ple  of the  rated  curren t as  speci fied  on  the  re levant s tandard  
sheet.  

The  curren t stabi l i ty during  the  test sha l l  be  mainta ined  wi th in  ±2, 5  %  of the  ad justed  va lue.  
The  fuse- l ink shal l  not  operate.  

9.2.3  Test procedure  

Direct curren t sha l l  be  used  for these  tests.  

NOTE  1  D i rect  current  i s  used  because  i t  i s  eas ier to  contro l  and  e l im inates  the  vari ati on  i nherent  wi th  a l ternati ng  
cu rren t caused  by the  poin t  on  the  vol tage  wave  that  swi tch i ng  occurs .  

NOTE  2  Care  shou l d  be  taken  that  the  arcing  t ime  i s  not  i ncl uded  i n  the  total  t ime  measured  

The  ou tpu t vol tage  of the  curren t source  shal l  be  sufficient  to  l im i t  the  variation  of curren t 
during  the  pre-arcing  time.  Add i ti onal l y,  the  ou tpu t vol tage  shal l  not exceed  a  value  declared  
by the  manufacturer and  chosen  from  the  l i st  of d . c.  vol tages  i n  Table  6  of I EC  60038.  

The  time  constant of the  ci rcu i t  shal l  not exceed  3  %  of the  pre-arcing  time.  

Where  there  i s  a  poss ib le  i n fl uence of the  Pel tier effect,  care  shou ld  be  taken  to  reverse  the  
d i rection  of the  current  pass ing  through  the  fuse- l i nk for each  successive  sample.  

NOTE  3  Where  the  i n fl uence  of the  Pel ti er effect  i s  essential l y due  to  the  construction ,  the  t ime/curren t  
characteri sti c  shou ld  be  tested  wi th  twice  the  number of fuse-l i nks  at  2 , 0  I N  or 2 , 1  I N .  The  add i ti onal  samples  may 
be  taken  from  the  spare  fuse-l i nks.  
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Atten tion  is  d rawn  to  the  fact that,  for certa in  types  of fuse- l inks,  the  time/current  
characteristic wi th  a. c.  can  be  s i gn i fican tl y d i fferen t from  the  characteristic determ ined  wi th  
d . c.  and  particu larl y wi th  curren ts  j ust  exceed ing  the  conventional  non-fusing  curren t.  

Furthermore,  i t  shou ld  be  noted  that due  to  the  smal l  thermal  i nertia  of the  fuse-elements  for 
l ow currents,  the  characteristic  of the  fuse-l i nks  may change cons iderabl y at very l ow 
frequencies.  

9.2.4  Presentation  of resu l ts  

I f the  time/curren t characteristics  wi th  the  curren t as  i ndependent variable  are  p lotted ,  i t  i s  
preferred  that they are  presen ted  wi th  l ogari thm ic scales  on  both  co-ord inate  axes.  The  basis  
of the  l ogari thm ic scales  shal l  be  i n  the  ratio  2 : 1  wi th  the  longer d imension  on  the  abscissa.  

I f the  mu l tip le  of the  rated  curren t i s  used  as  the  i ndependent variable,  the  ratio  sha l l  be  3: 1 .  

NOTE  Examples  of such  formats  are  g i ven  i n  Annex B .  

9.3  Breaking  capacity 

9.3. 1  Operating  cond i tions   

Fuse- l i nks  shal l  operate  satisfactori l y wi thout  endangering  the  surround ings  when  breaking  
prospective  currents  between  the  conventional  non-fusing  current and  rated  breaking  capaci ty 
i n  accordance  wi th  the  re levant  standard  sheets  i n  subsequen t parts .  

The  recovery vol tage  shal l  be  between  1 , 02  and  1 , 05 1  t imes  the  rated  vol tage  of the  fuse-
l inks  and  shal l  be  mainta ined  for 30  s  after the  fuse  has  operated .  

Typica l  test  ci rcu i ts  are  g i ven  in  subsequent parts .  

For the  breaking  capaci ty test,  the  curren t shal l  be  ad justed  by chang ing  the  series  
res istance.  

The  impedance of the  a . c.  source  shal l  be  l ess  than  1 0  %  of the  ad j usted  value  of the  tota l  
impedance  of the  appl icable  ci rcu i t.  

Compl iance  i s  checked  by e i ther method  A or method  B .  

1 )  Method  A  ( ind ividual  rati ngs)  

a)  rated  breaking  capaci ty;  

b)  prospective  curren ts  of approximatel y 5 ,  1 0 ,  50  and  250  times  the  rated  curren t,  bu t 
not exceed ing  the  rated  breaking  capaci ty as  speci fied  i n  the  re levant standard  sheet.  

 The  ci rcu i t  sha l l  be  closed  at  (30  ±  5)°  after the  passage  of vol tage  through  zero.  

2)  Method  B  (homogeneous  series)  

a)  rated  breaking  capaci ty wi th  random  closing  ang le;  

b)  fuse- l inks  shal l  be  tested  at rated  breaking  capaci ty.   

NOTE  1  The  breaking  capaci ty may be  l ower wi th  d . c.  than  wi th  a . c.  I t  i s  i n fl uenced  by the  ci rcu i t  i nductance  and ,  
wi th  a . c. ,  add i ti onal l y by the  i n stant  of cl os ing  the  ci rcu i t.  

NOTE  2  The  d . c.  va l ue,  i f requ i red  by the  pu rchaser or user,  shou ld  be  speci fi ed  by the  manufactu rer.  

More  detai ls  of appropriate  tests  for the  breaking  capaci ty of each  type  of m in iature  fuse  may 
be  found  i n  the  subsequent parts.  

——————— 

1  Th i s  to l erance  may be  exceeded  wi th  the  manufacturer’ s  consent.  
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9.3.2  Cri teria  for satisfactory performance  

I n  each  of the  tests ,  the  fuse- l ink shal l  operate  satisfactori l y wi thout  any of the  fol lowing  
phenomena:  

– permanent arcing ;  

– i gn i tion ;  

– bursting  of the  fuse-l i nk.  

Add i tional  cri teria  for satisfactory performance of i nd ividual  types  of m in iature  fuse- l i nks  are  
g i ven ,  where  appropriate,  i n  subsequent parts.  

NOTE  Changes  i n  colour are  not  considered  as  a  fa i l u re.  

Cri teria  concern ing  swi tch ing  overvol tages  are  under cons ideration .  

9.3.3  Insu lation  resistance  

After the  breaking  capaci ty test,  the  i nsu lation  resistance  between  the  fuse- l i nk term inations  
shal l  be  measured  wi th  a  d . c.  vol tage  equal  to  twice  the  rated  vol tage  of the  fuse- l i nk,  bu t not  

l ess  than  250  V.  The  res istance  shal l  be  not less  than  0 , 1  MΩ .  

9.3.4  Type test for fuse-l inks  of homogeneous  series  

Fuse-l i nks  having  the  l argest rated  curren t shal l  be  tested  complete ly accord ing  to  the 
re levant testi ng  schedu le  for the  maximum  ampere  rati ng  of a  homogeneous  series  g i ven  i n  
the  subsequent parts .  

Fuse- l i nks  having  the  smal l est rated  curren t shal l  be  tested  accord ing  to  the  re levant testing  
schedu le  for the  m in imum  ampere  rating  of a  homogeneous  series  g i ven  i n  the  subsequent 
parts.  

9.4  Endurance tests   

Fuse-l i nks  shal l  be  so  constructed  as  to  prevent  i n  extended  normal  use  any e lectrica l  or 
mechan ical  fai l u re  impairi ng  their compl iance  wi th  th is  standard .  

Compl iance  i s  checked  by the  fo l lowing  test:  

D i rect curren t sha l l  be  used  for th is  test,  un less  otherwise  speci fied  i n  subsequent parts .  

a)  A curren t speci fi ed  i n  the  re levant standard  sheet i s  passed  through  the  fuse- l i nk for a  
period  of 1  h .  The  curren t i s  then  swi tched  off for a  period  of 1 5  m in .  Th is  cycle  i s  
repeated  1 00  times.  

 The  curren t stabi l i ty during  the  test shal l  be  maintained  wi th in  ±1  %  of the  ad j usted  value.  

 The  test shou ld  be  run  continuousl y,  bu t where  unavoidable,  a  s i ng le  i n terruption  i s  
perm i tted .  

b)  A cu rrent speci fi ed  i n  the  relevan t standard  sheets  i s  then  passed  through  the  fuse- l i nk for 
1  h ,  or,  as  speci fied  in  the  standard  sheet for rati ngs  above 6, 3  A.  At the  end  of th is  test  
the  vol tage  drop  across  the  fuse-l i nk is  measured  and  used  for the  ca lcu lation  of the  
maximum  susta ined  power d iss ipation ,  where  th is  i s  speci fi ed  i n  subsequent parts.  

c)  F inal l y,  the  vol tage  drop  across  the  fuse- l i nk is  measured  again  accord ing  to  9 . 1 .  The 
vol tage  drop  shal l  not have  i ncreased  by more  than  1 0  %  of the  va lue  measured  before  
the  test and  shal l  not  exceed  the  maximum  value  speci fied  i n  the  relevant standard  sheet.  

d )  After the  test,  the  marking  shal l  sti l l  be  l eg ib le  and  soldered  j o in ts  on  end  caps,  for 
example,  shal l  not show any appreciable  deterioration .  

NOTE  Changes  i n  colour are  not  considered  as  a  fa i l u re.  
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9.5  Maximum sustained  d issipation  

The values  ca lcu lated  from  the  measurement taken  i n  accordance  wi th  9. 4  b)  sha l l  be  wi th in  
the  l im i ts  speci fi ed  i n  the  re levant s tandard  sheet.  

9.6  Pu lse tests  

Where pu lse  tests  are  requ ired  i n  subsequent parts,  they shal l  be  performed  as  fol lows:  

Pu lse tests  at  normal  ambient  temperature  

Fuse- l i nks  shal l  be  so  constructed  as  to  prevent,  when  subjected  to  curren t surges  normal l y 
experienced  i n  service,  any e lectrical  or mechan ica l  fa i lu re  impairing  thei r compl iance  wi th  
th is  standard .  

Compl iance  is  checked  by the  fol lowing  test:  

a)  A current pu lse  speci fi ed  i n  the  relevan t standard  sheet i s  passed  through  the  fuse- l i nk 
1  000  times  at the  repeti tion  rate  speci fi ed  i n  the  re levant s tandard  sheet.  The  fuse- l i nk is  
then  a l l owed  to  cool  for at l east 1  h  a t room  temperature.  

b)  A curren t equal  to  the  value  speci fied  i n  the  re levant s tandard  sheet i s  then  passed  
through  the  fuse- l i nk for the  time  recommended  on  the  relevant s tandard  sheet.  

c)  F i nal l y,  the  vol tage  d rop  across  the  fuse- l ink after the  test i s  measured  again  accord ing  
to  9 . 1 .  

 The  vol tage  d rop  across  the  fuse- l ink after the  test shal l  not  have  i ncreased  by more  than  
1 0  %  of the  value  measured  before  the  test.  

d )  After the  test,  the  marking  shal l  sti l l  be  l eg ib le  and  soldered  j o in ts  on  end  caps,  for 
example,  shal l  not show any appreciable  deterioration .  

NOTE  Changes  i n  colour are  not  considered  as  a  fa i l u re.  

9.7  Fuse-l ink temperature  

Where  temperature  tests  are  requ ired  i n  subsequen t parts,  they shal l  be  performed  as  
fol l ows:  

The  temperature  rise,  as  measured  at any l ocation  on  the  fuse- l i nk enclosure  or fuse- l ink 
term inations,  shal l  not  exceed  1 35  K when  the  fuse- l i nk is  tested  as  fol lows:  

– the  i n i ti a l  curren t shal l  be  as  speci fi ed  i n  the  re levant standard  sheet;  

– the  i n i ti a l  curren t shal l  be  appl i ed  for 1 5  m in ;  

– after the  fi rst 1 5  m in ,  the  current shal l  be  i ncreased  by 0 , 1  IN  every 1 5  m in  unti l  the  fuse-
l ink operates;  

– the  temperature  of the  fuse- l i nk shal l  be  measured  conti nuousl y;  

– the  poin t for measuring  the  temperature  shal l  be  the  hottest  l ocation .  

NOTE  1  Due  to  the  d i ffi cu l ty  of speci fyi ng  the  l ocation  of the  hottest  poi n t,  i t  shou ld  be  determ ined  d u ri ng  the  
i n i ti a l  1 5  m in .  

NOTE  2  A thermocouple  or other measu ring  methods  that  d o  not  appreci abl y affect  the  temperature  sha l l  be  used  
to  measure  the  temperatu re  ri se.  

The  test base  for moun ting  and  connection  of the  fuse- l ink shal l  be  i n  accordance  wi th  7. 3 .  
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Annex A  
(informative)  

 
Colour coding  for miniature fuse-l inks  

 
 

Where colour bands  are  used  for add i ti onal  i den ti fication  of the  curren t rati ng  and  the  
time/curren t characteristics,  the  fol l owing  system  shal l  be  appl i ed :  

a)  The  m in iature  fuse- l i nks  speci fied  i n  the  re levant  standard  sheets  are  provided  wi th  four 
colour bands,  the  fi rst three  i denti fying  the  rated  current expressed  in  m i l l i amperes  and  
the  l ast,  broader,  colour band  i den ti fying  the  time/curren t characteristics.  

b)  The  colour bands  shal l  extend  over at l east hal f the  ci rcumference  of the  fuse  body and  
shal l  be  even l y spaced  and  clearl y separated  as  i nd icated  i n  F igure  A. 1 .  

NOTE  1  I n  the  case  of transparen t m i n iatu re  fuse- l i nks ,  the  spacings  s ti l l  a l l ow for the  vi s i bi l i ty of the  fuse-  
e l ement.  

c)  The  I EC standards  wi th  regard  to  colour cod ing  practices,  i . e .  I EC  60062  and  I EC 60425,  
shal l  be  used  as  far as  appl icable.  

d )  The  colour code  system  g iven  i n  Table  A. 1  sha l l  be  used .  

NOTE  2  I n  Tabl e  A. 1 ,  both  seri es  R 1 0  and  R 20  are  g i ven  wi th  thei r correspond i ng  col ou r code.  I n  order to  
keep  the  number of colou r bands  to  a  m in imum ,  on l y the  fi rst  two  colou r bands  are  used  for i den ti fyi ng  the  fi rst  
two  d i g i ts .  

e)  I n  add i tion  to  the  requ i rements  g i ven  i n  6. 3 ,  i t  i s  recommended  to  prin t the  relevan t colour 
cod ing  of the  con ten ts  on  the  packing  also.  

 
d d  

d  

s 2s 

s  s 

IEC   1064/06 
 

NOTE  The  val ues  for d  and  s  are  g i ven  i n  subsequent parts .  

Figure A. 1  – Layout of colour bands   
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Table  A. 1  – Colour cod ing  for min iature fuse-l inks   

Rated  cu rren t  

mA 

F i rst  
band  colour 

Second  
 band  colour 

Th i rd  band  Fourth  band  
time/current 
characteristic  

Colour Mu l tipl ier 

25  *  

32  *  

40  *  

50  *  

56  

63  *  

71  

80  *  

90  

1 00  *  

1 1 2  

1 25  *  

1 40  

1 60  *  

1 80  

200  *  

224  

250  *  

280  

31 5  

355  

400  *  

450  

500  *  

560  

630  *  

71 0  

800  

900  

1  000  *  

1  1 20  

1  250  *  

1  400  

1  600  *  

1  800  

2  000  *  

2  500  *  

3  1 50  *  

4  000  *  

5  000  *  

6  300  *  

8  000  *  

1 0  000  *  

Red  

Orange  

Yel l ow 

Green  

Green  

B l ue  

Violet  

Grey 

Wh i te  

Brown  

Brown  

Brown  

Brown  

Brown  

Brown  

Red  

Red  

Red  

Red  

Orange  

Orange  

Yel l ow 

Yel l ow 

Green  

Green  

B l ue  

Violet  

Grey 

Wh i te  

Brown  

Brown  

Brown  

Brown  

Brown  

Brown  

Red  

Red  

Orange  

Yel l ow 

Green  

B l ue  

Grey 

Brown  

Green  

Red  

B lack 

B lack 

B l ue  

Orange  

Brown  

B lack 

B lack 

B lack 
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Colour bands  i nd icati ng  rated  current  based  upon  fi rst  two  d i g i ts  of R 1 0/R 20  seri es.  
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Annex B   
(informative)  

 
Example presentations  of time/current characteristic  
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Figure  B. 1  – Example  presentation  of time/current characteristic,  ratio  2: 1   
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F igure  B.2  – Example presentation  of time/current characteristic,  ratio  3: 1  
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Annex C    
(informative)  

 
Audit testing  and  survei l lance – Guidel ines  for the  appl ication  
of the  principles  of IECEE 03  (CB-FCS)  to miniature  fuse-l inks  

 
 

C.1  Introductory remarks  

This  annex con tains  i nstructions  for aud i t testing  and  survei l l ance  of fuse- l i nks.  The  tests  and  
i nspections  described  in  th is  annex are  optional .  However,  i f they are  carried  ou t,  i t  i s  
essen tia l  that the  requ irements  for aud i t  testi ng  and  survei l l ance  are  met.  

C.2  Overview  

This  annex describes  the  obl i gations  of the  fuse- l i nk manufacturers  and  the  National  
Certi fication  Body (NCB)  for aud i t  testi ng  and  survei l l ance  of fuse- l i nk production .  

I t  covers  the  preparation  of the  Conform ity Assessment Report and  the  aud i t  testi ng  and  
survei l l ance  cons idered  to  be  the  m in imum  requ i rements  of the  NCB.  Such  i nspections,  tests  
and  measures  are  implemented  by the  NCB as  an  aud i t  of the  means  that the  manufacturer 
exercises  to  determ ine  the  conformance  of products  wi th  the  requ irements  of the  appropriate  
parts  of I EC 601 27.  

C.3  Terms of reference   

For the  purposes  of th is  annex,  the  fol lowing  defin i ti ons  apply.  

C.3. 1  
appl icant  

party who  requests  the  conform i ty assessment,  and  con trols  the  manufacturing  of the  product  

C.3.2  
conformity assessment 
any acti vi ty concerned  wi th  determ in ing  d i rectl y or ind i rectl y that re levant requ irements  are  
fu l fi l l ed   

C.3.3  
sign ificant  sample  
sample  taken  to  be  represen tative  of a  homogeneous  series  of fuse- l i nks  

C.3.4  
Conformity Assessment Report  
a document contain ing  product and  factory conform ity assessment i n formation  issued  by 
Body A to  the  appl ican t  

 

C.4 Conformity Assessment Report 

C.4. 1  Product  description  

The  part of the  Conform i ty Assessment Report regard ing  product description  shal l  i denti fy 
on l y those  detai ls  of components  and  d imensions  that have  a  major impact on  the  
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performance of the  fuse- l ink.  The  fol lowing  are  examples  of the  type  of detai ls  that may be  
used  to  prepare  the  descriptive  part  of the  Conform i ty Assessment Report:  

a)  fuse-element:  materia l ,  th ickness,  and  d iagram  of overal l  shape for every ampere  rati ng ;  

b)  time-delay section:  defines  general  terms  such  as  spring- loaded ,  solder s l ug ,  etc. ;  g i ves  
detai l s  on  fus ing  a l l oy materia l ,  d imensions  and  any other major components;  

c)  body:  materia l  and  m in imum  wal l  th ickness;  

d )  fi l ler:  generic  description  of fi l l er materia l ;  g ra in  s i ze  i f appl icable;  

e)  contacts:  materia l  and  p lating ,  method  of securement,  and  key d imensions  not covered  
by overal l  d imension  requ irements;  

f)  miscel laneous:  description  of other componen ts  wh ich  have  a  major impact on  the  fuse-
l ink des ign  and  performance.  

An  example  of a  product description  i s  i ncl uded  i n  F igure  C. 1 .   

 

 

IEC   1067/06 
 

 

Cyl i nd ri cal  fuse-l i nks  20  mm  l ong  by 5  mm  i n  d i ameter con tai n i ng  a  wi re  e l ement  hel i cal l y wound  on  a  ceram ic 
core.  The  wi re  e l ement i s  sol dered  to  the  con tacts  at  each  end  of the  fuse-l i nk.  

i .  Contacts:  cyl i n dri cal  end  caps  of p l ated  or unplated  copper a l l oy wi th  a  m in imum  wal l  th i ckness  of 
0 , 25  mm .  

i i .  Core:  ceram ic.  

i i i .  Fuse-element:  wi re  he l i cal l y wound  on  a  supporti ng  core.  

Ampere  rati ng :  6 , 3  A 

Wi re  d iameter:  0 , 40  mm  

Basic materia l :  copper a l l oy 

P lati ng  materi a l  t i n  

i v.  Fi l l er:  q uartz sand ;  g rain  s i ze  1 00  µm  to  300  µm .  

v.  Tube:  g l ass  wi th  a  m in imum  wal l  th i ckness  of 0 , 50  mm .  

vi .  Miscel laneous  i tems:  none.  

Figure C. 1  – Example of a  fuse-l ink description  

C.4.2  Identi fication  of s ign ificant samples  

When  the  reduced  sampl i ng  p lan  i s  used ,  the  Conform ity Assessment Report shal l  i denti fy the  
s i gn i ficant samples  that are  necessary for testing ,  chosen  on  the  basis  of thei r representation  
of a  homogeneous  series.  I f a  certa in  fuse- l i nk rating  requ i res  no  testi ng  or on l y a  partia l  test  
programme due  to  s im i l ari ti es  wi th  another fuse- l i nk wh ich  is  a l ready schedu led  for tests ,  th is  
sha l l  be  noted .  
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C.5  Use of the standard  

The  requ irements  of I EC  601 27-1  and  the  re levant subsequent parts  shal l  be  appl ied  for the  
aud i t testi ng  and  survei l l ance,  except where  in formation  i n  the  Conform ity Assessment Report  
speci fical l y overrides  these  requ i rements.  Speci fic references  are  noted  i n  Tables  C. 1  and  
C. 2.  

C.6  Audi t test and  survei l lance programme options  

Four programme options  are  avai l ab le  to  veri fy the  abi l i ty of the  appl icant to  suppl y fuse- l inks  
that con tinue  to  meet the  requ irements  of the  re levant part of I EC  601 27.  The  appl ican t shal l  
choose  one  of these  options.  The  programmes are  not in tended  for combined  use,  though  
d i fferent  programmes  may be  chosen  for d i fferent fuse- l ink series.  

Option  1 :  a complete  test programme accord ing  to  the  re levant part of I EC  601 27  shal l  be  
performed  on  every ampere  rating  of each  fuse- l i nk series.  The  complete  programme shal l  
be  repeated  at  1 0  year i n tervals  accord ing  to  C. 6. 1  below.  

Option  2:  a complete  test programme accord ing  to  the  re levan t part of I EC  601 27  shal l  be  
per-formed  on  every ampere  rating  of each  fuse- l i nk series.  The  complete  programme shal l  be  
repeated  at 1 0  years  i n tervals ,  and  the  appl ican t's  qua l i ty control  system  shal l  be  u ti l i zed  
accord ing  to  C.6 .2  be low.  

Option  3:  a test programme wh ich  uses  the  homogeneous  series  (s i gn i ficant sample)  

approach  shal l  be  performed  accord ing  to  C. 6. 3  below.  

Option  4:  a test programme wh ich  uses  the  homogeneous  series  (s i gn i ficant sample)  
approach  and  the  appl ican t’s  qual i ty con trol  system  shal l  be  performed  accord ing  to  C. 6. 4  
below.  

The  fol l owing  poin ts  apply to  each  option :  

a)  the  schedu l ing  of the  aud i t  testi ng  and  survei l lance  may be  staggered ;  

b)  the  NCB  shal l  be  responsible  for survei l l ance  and  aud i t acti vi ties ;  

c)  the  appl ican t shal l  g i ve  proof of con tinuous  conformance wi th  the  requ irements  of the  
appropriate  part of I EC  601 27;  

d )  the  se lection  of samples  for aud i t  testi ng  and  survei l l ance  shal l  be  random,  i f possib le;  

e)  i t  i s  recommended  that spare  samples  be  se lected  for aud i t testing ,  i n  order to  reduce the  
delay i f add i tional  tests  are  needed ;  

f)  u ti l i zation  by NCB of manufacturer’s  test faci l i ti es :  

1 )  testing  at  manufacturer’s  premises  (TMP):  tests  may be  carried  ou t by the  s taff of a  
CB  testing  laboratory at the  manufacturer’s  test l aboratory under speci fic ru les  a imed  
at  veri fying  compl iance.   

 Approval  by the  NCB of the  manufacturer’s  l aboratory is  not necessary provid ing  the  
l aboratory i s  cu rrentl y reg istered  wi th  a  du l y accred i ted  certi fication  body/reg istrar;  

2)  supervised  manufacturer’s  testing  (SMT):  tests  may be  carried  ou t (whol l y or i n  
part)  by the  manufacturer’s  test l aboratory provid ing  i t  has  been  previous ly approved  
by the  NCB  under speci fi c ru les  a imed  at veri fying  compl iance.  

 Approval  by the  NCB  of the  manufacturer’s  l aboratory i s  not necessary provid ing  the  
l aboratory i s  cu rrentl y reg istered  wi th  a  du l y accred i ted  certi fication  body/reg istrar.   
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C.6. 1  Audi t testing  and  survei l lance – Option  1  

C.6. 1 . 1  Audi t  testing  

A complete  test programme accord ing  to  the  re levant part of I EC 601 27  shal l  be  performed  on  
every ampere  rating  of each  fuse- l i nk series.  The  complete  programme shal l  be  repeated  at 
1 0  year i n tervals .  These  aud i t  tests  may be  wi tness  testi ng ,  re-testing ,  TMP or SMT.  

C.6. 1 .2  Survei l lance  

Routine  i nspection  shal l  take  p lace  no  less  than  once  per year.  The  i nspection  shal l  review 
each  product for consistency wi th  the  product description  i n  the  Conform i ty Assessment 
Report.  

C.6.2  Audi t testing  and  survei l l ance – Option  2  

C.6.2. 1  Addi tional  obl igations  of the  NCB  

The NCB is  requ ired  to  assess  the  manufacturer’s  qual i ty system .  I n  add i ti on ,  the  
manufacturer’s  qual i ty system  shal l  be  reviewed  to  ensure  that  i t  i ncludes  the  survei l l ance  
detai l ed  below.  

C.6.2.2  Addi tional  obl igations  of the  appl icant  

Appl ican ts  are  requ ired  

a)  to  have  a  documented  qual i ty system  in  operation ,  wh ich  i ncludes  provis ions  for 
con tinuous  conformance  wi th  the  requ irements  of the  relevant part  of I EC 601 27,  

b)  to  i nclude  i n  thei r qual i ty system  the  su rvei l lance  deta i led  i n  C. 6.2 .4 .  

C.6.2.3  Audi t testing  

A complete  test programme accord ing  to  the  re levan t part of I EC 601 27  shal l  be  performed  on  
every ampere  rati ng  of each  fuse- l i nk series.  The  complete  programme shal l  be  repeated  at 
1 0  year i n tervals .  These  aud i t  tests  may be  wi tness  testing ,  re-testing ,  TMP,  or SMT.  

C.6.2.4  Survei l lance  

Routine  i nspection  shal l  take  p lace  no  less  than  once  every two years .  The  inspection  shal l  
review each  product for conformance wi th  the  product description  in  the  Conform ity 
Assessment Report.  The  i nspection  shal l  a lso  comprise  routine  assessment of the  operation  
of the  qual i ty p l an  and  the  qual i ty system .  

The  appl icant sha l l  record  al l  routi ne  tests  requ i red  by the  appl ican t’s  qual i ty system  and  
make these  records  avai lable  for veri fication  and  review on  the  NCB’s  request.  

The  NCB shal l  i nspect the  resu l ts  of a l l  rou tine  tests  requ i red  by the  appl icant's  qual i ty system  
every two  years.  

C.6.3  Audi t testing  and  survei l l ance – Option  3  

A test programme u ti l i zi ng  the  homogeneous  series  (s ign i ficant sample)  approach  shal l  be  
performed.  

C.6.3. 1  Audi t  testing  

A test programme accord ing  to  the  homogeneous  series  concepts  of I EC  601 27  shal l  be  
performed  on  s i gn i ficant  samples  in  accordance wi th  the  schedu le  shown  i n  Table  C. 1 .  These  
aud i t  tests  may be  wi tness  testi ng ,  re-testing ,  TMP,  or SMT.  
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Table  C . 1  – Aud it  testing  for option  3  

Description  
Subclause  

of 
IEC  601 27-1  

Sample  numbers  i n  decreasing  value  of vol tage  drop  

1 -6  7-1 2  1 3  
1 4  
1 5  

1 6  
1 7  
1 8  

1 9  
20  
21  

22  
23  
24  

25  
26  
27  

28  
29  
30  

Endu rance  test  9 . 4  A s        

Rated  breaking  capaci ty  9. 3    A s      

Time/current  
characteri sti cs  

 
1 0  I N  

 
9 . 2 . 1  

     
A 

 
s  

  

 2  I N  or 2 , 1  I N  
a)         A  s  

A Tested  annual l y.  

s  Spare  fuse-l i nks,  on l y used  i f non -conform ing  resu l ts  are  obtained .  

a)  As  speci fi ed  i n  the  re l evant standard  sheet.  

 

C .6.3.2  Survei l lance  

Routine  inspections  shal l  take  p lace  no  l ess  than  once  per year.  The  i nspection  shal l  review 
each  s ign i ficant sample  for conformance wi th  the  product description  in  the  Conform i ty 
Assessment Report.  

C.6.4  Audi t testing  and  survei l l ance – Option  4  

A test programme wh ich  uses  the  homogeneous  series  (s ign i ficant sample)  approach  and  the  
appl ican t’s  qual i ty con trol  system  shal l  be  performed .  

C.6.4. 1  Addi tional  obl igations  of the  NCB  

The NCB is  requ i red  to  assess  the  manufacturer’s  qual i ty system .  I n  add i ti on ,  the  
manufacturer’s  qual i ty system  shal l  be  reviewed  to  ensure  that i t  i ncludes  the  survei l l ance  and  
aud i t  testing  detai led  below.  

C.6.4.2  Addi tional  obl igations  of the  appl icant  

The  appl ican t i s  requ i red  

a)  to  have  a  documented  qual i ty system  in  operation  wh ich  i ncludes  provis ions  for 
con tinuous  conformance  wi th  the  requ irements  of the  relevant part  of I EC 601 27;  

b)  to  i nclude  i n  their qual i ty system  the  su rvei l lance  deta i led  i n  C. 6.4 .4 .  

C.6.4.3  Audi t testing  

A test programme shal l  be  performed  in  accordance wi th  the  schedu le  shown  i n  Table  C.2 .  
These  aud i t  tests  may be  wi tness  testing ,  re-testi ng ,  TMP,  or SMT.  
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Table  C .2  – Aud it testing  for option  4  

Description  
Subclause  

of 
IEC  601 27-1  

Sample  numbers  i n  decreasing  value  of vol tage  drop  

1 -6  7-1 2  1 3  
1 4  
1 5  

1 6  
1 7  
1 8  

1 9  
20  
21  

22  
23  
24  

25  
26  
27  

28  
29  
30  

Endurance  test  9 . 4  B  s        

Rated  breaking  capaci ty 9. 3    B  s      

Time/curren t  
characteri sti cs  

 
1 0  I N  

 
9 . 2 . 1  

     
B  

 
s  

  

 2  I N  or 2 , 1  I N  
a )         B  s  

B  Tested  every two years .  

s  Spare  fuse-l i nks,  on l y used  i f non -conform ing  resu l ts  are  obtained .  

a)  As  speci fi ed  i n  the  rel evant  s tandard  sheet.  

 

C.6.4.4  Survei l lance  

Routine  inspections  shal l  take  p lace  no  l ess  than  once  every two years.  The  inspection  shal l  
review each  s ign i fican t sample.  The  i nspection  shal l  a lso  comprise  rou tine  assessment of the  
operation  of the  qual i ty p l an  and  the  qual i ty system .  

The  appl icant sha l l  record  al l  routi ne  tests  requ i red  by the  appl ican t’s  qual i ty system  and  
make these  records  avai lable  for veri fication  and  review on  the  NCB’s  request.  

The  NCB  shal l  i nspect  the  routi ne  test  resu l ts  every two  years .  

C.7  Acceptabi l i ty of audi t test resul ts  

I f more  than  one  sample  has  non-conform ing  resu l ts  during  the  aud i t  testi ng ,  the  fuse- l ink and  
a l l  represented  fuse- l i nks  shal l  be  rejected .  

I f a  s i ng le  non-conform ing  resu l t i s  obtained  for a  particu lar test during  the  aud i t testi ng ,  a  
second  set of samples  from  the  same l ot sha l l  be  selected  and  subjected  to  the  same test.  
The  second  set sha l l  have  the  same number of samples  as  the  fi rst set.  I f any non-conform ing  
resu l ts  are  obtained  on  the  second  set,  the  fuse- l ink and  a l l  represented  fuse- l inks  shal l  be  
rejected .  

C.8  Acceptabi l i ty of survei l lance resul ts  

I f any non-conform ing  resu l ts  are  obtained  du ring  the  survei l l ance,  the  NCB shal l  consu l t wi th  
the  manufacturer and  appl icant to  determ ine  whether the  non-conformance  is  s i gn i fican t,  and  
whether corrections  need  to  be  made,  or type  testi ng  performed.  
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