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Part 2:  Test methods  

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ i zation  for standard ization  compri s i ng  
a l l  n ational  e l ectrotechn ica l  commi ttees  ( I EC National  Commi ttees).  The  object  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  Standards,  Techn ical  Speci fi cations,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (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 ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard i zation  ( 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 agreements  of I EC on  techn ical  matters  express,  as  nearl y  as  poss ible,  an  i n ternati ona l  
consensus  of opi n ion  on  the  re l evant subjects  s i nce  each  techn ical  comm i ttee  has  representati on  from  al l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC Nati ona l  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con ten t of I EC 
Publ i cations  i s  accu rate,  I EC  cannot be  hel d  respons i ble  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 ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  exten t possib le  i n  thei r national  and  reg i onal  publ i cations.  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  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

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

6)  Al l  u sers  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 agents  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  National  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or rel i ance  upon ,  th i s  I EC  Publ i cation  or any other I EC  
Publ i cations.   

8)  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  poss ib i l i ty that  some  of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
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  paten t  ri gh ts.  

I n ternational  Standard  I EC  6301 0-2  has  been  prepared  by I EC  techn ical  comm ittee  20:  
E lectric cables.  

The  text of th is  I n ternational  Standard  i s  based  on  the  fo l lowing  documents :  

FDIS  Report  on  voti ng  

20/1 759/FDIS  20/1 776/RVD  

 

Fu l l  i n formation  on  the  voting  for the  approval  of th is  I n ternational  Standard  can  be  found  in  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  document has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D irecti ves,  Part 2 .  
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A l i st  of a l l  parts  i n  the  I EC  6301 0  series,  publ i shed  under the  general  t i t l e  Halogen-free 
thermoplastic insulated and sheathed flexible cables of rated voltages up to and including 
300/300 V,  can  be  found  on  the  I EC  websi te.  

The  committee  has  decided  that the  con ten ts  of th is  document wi l l  remain  unchanged  un ti l  the  
stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp : //webstore. iec. ch "  i n  the  data  re lated  to  
the  speci fic document.  At  th is  date,  the  document wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l ingual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  
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H ALOGEN -FREE TH ERMOPLASTI C  
IN SU LATED AN D SH EATH ED FLEXIBLE CABLES  

OF RATED VOLTAG ES U P TO AN D I N CLU DIN G 300/300  V –  
 

Part 2:  Test methods  
 

1  Scope 

This  part  of I EC  6301 0  speci fies  test  methods  that are  particu lar for cables  wi th  i nsu lation  and  
sheath  based  on  halogen-free  thermoplastic  compounds  having  rated  vol tage  up  to  and  
i nclud ing  300/300  V for use  wi th  smal l  devices  and  for short  connections  to  desktop  e lectrical  
appl iances  where  flexib i l i ty i s  of prime importance.  

General  requ irements  and  cable  types  are  speci fi ed  in  I EC  6301 0-1 .  

2  N ormati ve referen ces  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i ti on  
ci ted  appl i es.  For undated  references,  the  latest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 6081 1 -501 ,  Electric and optical fibre  cables – Test methods for non-metallic materials – 
Part 501 :  Mechanical tests – Tests for determining the  mechanical properties of insulating and 
sheathing compounds 

I EC 62230,  Electric cables – Spark-test method 

I EC 6301 0-1 : 201 7,  Electric cables – Halogen-free thermoplastic insulated and sheathed 
cables of rated voltage up to and including 300/300 V – Part 1 :  General requirements and 
cables  

3 Tems an d  defi n i ti ons  

For the  purposes  of th is  document,  the  terms  and  defin i tions  g i ven  i n  I EC  6301 0-1  appl y.  

I SO and  I EC main ta in  term inolog ica l  databases  for use  i n  standard ization  at  the  fol l owing  
addresses:  

•  I EC  E lectroped ia:  avai lable  at  h ttp: //www.electroped ia. org /  

•  I SO  On l ine  browsing  p latform :  avai l able  at h ttp: //www. iso. org/obp  

4 General  req ui rements  

4. 1  Pre-con diti on i n g  

Al l  the  tests  shal l  be  carried  ou t not l ess  than  1 6  h  after the  extrus ion  of the  insu lating  or 
sheath ing  compounds.  

4. 2  Test tem peratu re  

Un less  otherwise  speci fi ed ,  tests  shal l  be  carried  ou t at an  ambien t temperature  of (20  ±  5)  °C.  

Provided by IHS Markit under l icense with  IEC
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4. 3  Test vol tag e  

Un less  otherwise  speci fi ed  i n  the  ind ividual  cl ause  of th is  document,  the  test  vol tage  shal l  be  
AC  of approximatel y s i ne  wave form  and  of frequency between  49  Hz and  61  Hz.  The  ratio  of 

peak va lue  to  r.m . s.  va lue  shal l  be  equal  to  √2  wi th  a  tolerance  of ±7  %.  

The  values  quoted  are  r.m .s.  va lues.   

4. 4  Test val u es  

Fu l l  test  cond i ti ons  (such  as  temperatures  and  durations)  and  fu l l  test  requ i rements  are  not 
speci fied  i n  th is  document;  i t  i s  i n tended  that they shou ld  be  speci fied  by the  document 
deal ing  wi th  the  re levant  type  of cable.  

Any test  requ i rements  that are  g iven  i n  th is  document may be  mod i fied  by the  relevant  cable  
standard  to  su i t  the  needs  of a  particu lar type  of cable.  

5 Test methods  

5. 1  El ectri cal  test m eth od s  

5. 1 . 1  Lon g  term  resi stan ce of i n su lation  to  DC  

5. 1 . 1 . 1  Test sampl e  

Carry ou t the  test on  a  sample  of cable  of 5  m  in  l ength  from  wh ich  a l l  coverings  have  been  
removed .  Take  care  to  avoid  damage to  the  core(s)  during  removal  of the  coverings.   

5. 1 . 1 .2  Procedu re  

Immerse  the  sample,  for the  period  and  at  the  temperature  g i ven  i n  Table  4  of  
I EC 6301 0-1 : 201 7,  i n  an  aqueous  solu tion  of sod ium  ch lori de  having  a  concentration  of 1 0  g /l ,  
wi th  a  l eng th  of about  250  mm  at  each  end  of the  sample  proj ecting  above the  solu tion .  
Connect the  negative  pole  of a  220  V DC  suppl y to  the  conductor(s)  of the  sample  and  the  
pos i ti ve  pole  to  a  copper e lectrode  immersed  in  the  solu tion  for the  time g iven  i n  the  re levant 
cable  s tandard .  

5. 1 . 1 .3  Req u i rem en t  

No breakdown  of the  i nsu lation  shal l  occur during  the  test and ,  after the  test,  the  exterior of 
the  i nsu lati on  shal l  show no  s ign  of damage.   

D iscoloration  of the  i nsu lation  shou ld  be  ignored .   

5. 1 . 2  Absen ce of fau l ts  i n  i n su l ati on  

5. 1 . 2 .1  G en eral  

Test al l  the  cable  that  i s  i n  the  fina l  stage  of manufacture,  whether i t  i s  i n  de l i very l eng ths  or 
i n  manufacturing  lengths  prior to  being  cu t i n to  del i very l engths.  

Test a l l  cables  wi th  the  vol tage  test  i n  accordance  wi th  5 . 1 . 2. 3.  

The  requ irements  of 4 . 1  of th is  document do  not  appl y when  the  check for absence of fau l ts  i s  
carried  ou t as  a  routi ne  (R)  test.  
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5. 1 . 2 .2  Spark test  

5. 1 . 2 .2 . 1  Proced u re  

Carry ou t the  test  accord ing  to  I EC  62230,  except that  the  option  to  use  a  pu lsed-waveform  
h igh-vol tage  source  is  not perm i tted .  

5. 1 . 2 .2 . 2  Req u i rem en t 

No fau l ts  sha l l  be  detected  during  the  test.  

5. 1 . 2 .3  Vol tag e  test  on  cabl e  

5. 1 . 2 .3. 1  Procedu re  

With  the  cable  i n  a  d ry state  and  at ambien t temperature,  appl y a  vol tage  of the  magn i tude  
g i ven  in  Table  4  of I EC 6301 0-1 : 201 7.  Th is  vol tage  may be  suppl ied  e i ther from  an  AC  source  
or from  a  DC source,  between  each  conductor and  a l l  the  other conductors .  

I ncrease  the  vol tage  gradual l y and  maintain  i t  at the  fu l l  va l ue  for the  duration  g i ven  i n  
Table  4  of I EC  6301 0-1 : 201 7.  

5. 1 . 2 .3.2  Req u i rem en t 

No breakdown  of the  i nsu lation  shal l  occur during  the  test.  

5. 1 . 3  Su rface  resi stan ce  of sh eath  

5. 1 . 3.1  Test sampl es  

Carry ou t the  test on  three  samples  of completed  cable,  each  abou t 250  mm  in  l eng th .  

5. 1 . 3 .2  Procedu re  

Clean  the  sheath  of each  of the  samples  wi th  i ndustria l  methylated  sp iri t,  and  appl y to  each  
sample  two  e lectrodes,  cons isting  of wi re  he l ices  of copper wi re  of between  0 , 2  mm  and  
0, 6  mm  d iameter,  at a  d istance  of ( 1 00  ±  2)  mm  from  each  other.  After the  wi re  has  been  
appl ied ,  cl ean  the  su rface  of the  sheath  again  thorough l y between  the  e lectrodes.  

Cond i tion  the  samples  wi th  e lectrodes  attached  i n  a  cond i tion ing  chamber at  a  temperature  of 
(20  ±  2)  °C  and  a  re lati ve  hum id i ty of (65  ±  5)  %  for 24  h .  

Immed iate l y after removal  from  the  cond i tion ing  chamber,  appl y a  DC  vol tage  of between  
1 00  V and  500  V between  the  e lectrodes,  and  measure  the  res istance  after 1  m in .  

Mu l tip l y the  measured  res istance  of each  sample,  i n  ohms,  by a /1 00,  where  a  i s  the  

ci rcumference  of the  sheath  of the  sample,  i n  m i l l imetres.  Record  the  med ian  of the  three  
values  so  obta ined  as  the  surface  res istance  of the  sheath .  

5. 1 . 3 .3  Req u i rem en t  

The  surface  res istance,  as  determ ined  i n  5. 1 . 3 . 2 ,  shal l  be  not lower than  1 09  Ω.  

5. 1 . 4  Vol tage  test  on  cores  in  water 

5. 1 . 4.1  Test sample  

Prepare  a  sample  of cable  5  m  l ong  by carefu l l y removing ,  wi thout  damag ing  the  cores,  the  
sheath  or the  overal l  bra id  and  any other covering  or fi l l i ng  from  a  l eng th  of completed  cable.  
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5. 1 . 4.2  Proced u re  

Immerse  the  sample  i n  water at  the  temperature,  and  for the  period ,  speci fi ed  i n  Table  4  of 
IEC 6301 0-1 : 201 7.  Ensure  that the  ends  of the  cores  protrude  above the  water by a  d istance  
su fficient to  prevent  excess ive  surface  l eakage when  the  test vo l tage  i s  appl ied .  Appl y a  
vol tage,  of the  magn i tude  speci fied  in  Table  4  of I EC  6301 0-1 : 201 7,  between  the  conductors  
and  the  water.   

5. 1 . 4.3  Req u i rem en t 

No breakdown  of the  i nsu lation  shal l  occur during  the  test.  

5. 2  M ech an ical  test m eth od s  

5. 2. 1  Water i mm ersion  on  sh eath  

5. 2. 1 . 1  Gen eral  

This  test i s  to  demonstrate  the  effect of water on  the  mechan ical  properties  of sheath ing  by 
determ in ing  the  tensi l e  strength  and  e longation  at break of the  sheath ing  materia ls  i n  the  
uncond i tioned  state  as  manufactured  and  in  the  cond i ti oned  s tate  after immersion  i n  water.  

The  tests  on  the  cond i ti oned  and  uncond i ti oned  test p ieces  shal l  be  made  i n  immed iate  
success ion .  

5. 2. 1 .2  Sampl in g  an d  preparati on  of test  pi eces  

Prepare  test p ieces  in  accordance  wi th  the  procedure  described  in  I EC 6081 1 -501 .  

The  cross-sectional  area  of the  sample  shal l  be  determ ined  before  immersion  in  water.  

5. 2. 1 .3  Proced u re  

Immerse  the  dumb-bel l  test  p ieces  in  de- ion ized  water for the  time and  at  the  temperature  
g i ven  Table  3  i n  I EC 6301 0-1 : 201 7.  Fol lowing  th is  immersion ,  a l low the  test p ieces  to  cool  to  
a  temperature  of (20  ±  5)  

°
C before  removing  them  from  the  water.  Dry the  test p ieces  wi th  

absorbent paper and ,  wi th in  60  m in  of d rying ,  measure  both  the  tensi le  s trength  and  the  
e longation  at break in  accordance  wi th  the  procedure  described  in  I EC 6081 1 -501 .  

5. 2. 1 .4  Evalu ati on  of resu l ts  

Calcu late  the  tens i l e  s trength  and  the  elongation  at  break in  accordance wi th  the  procedure  
described  in  I EC 6081 1 -501 .  The  tensi l e  and  e longation  shal l  not vary by more  than  the  
va lues  speci fied  i n  Table  3  of I EC 6301 0-1 : 201 7.  

5. 3  Ch emi cal  test:  d etermin ation  of h al og en s  – el emen tal  test  

5. 3. 1  Warn in g  

Owing to its potentially hazardous nature,  the fusion operation should be carried out in  
a  fume cupboard,  using a  safety screen.  

5. 3. 2  Equ ipmen t 

1 )  Bunsen  burner 

2)  Three  smal l /med ium  soda  g lass  test tubes  (approximatel y 50  mm  ×  1 0  mm)  

3)  Test tube  holder 

4)  Evaporating  basin /mortar 

5)  Wire  gauze  

6)  Funnel  

7)  F i l ter paper 
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5. 3. 3  M ateri als  

1 )  Sample  to  be  anal ysed  

2)  Sod ium  meta l  

3)  D i l u te  n i tric acid  (5  %)  

4)  Aqueous  s i l ver n i trate  (5  %)  

5)  D i l u te  ammonia  (1 0  %)  

6)  Fresh l y made  up  zi rcon ium-al i zarin  red  S  reagent  

7)  G lacia l  acetic  acid  

8)  Acid /pH  i nd icator papers  

5. 3. 4  Proced u re  

5. 3. 4.1  Sod iu m  fu sion  

Place  200  mg  to  250  mg  of the  sample  i n to  the  bottom  of a  smal l  soda  g lass  test tube.  Add  
1 0  m l  of d isti l led /de- ion ized  water to  the  evaporating  bas in  and  p lace  th is  i n  the  fume 
cupboard  beh ind  the  safety screen .  Whi lst ho ld ing  the  test  tube  fi rm ly wi th  the  test  tube  holder 
at  an  ang le  of 45°  to  60°  to  the  vertica l ,  i n troduce  a  p iece  of fresh l y cu t,  cl ean  sod ium  (about 
the  s i ze  of a  smal l  pea)  (200  mg  to  250  mg)  i n to  the  mouth  of the  test tube  wi thou t a l l owing  i t  
to  come i n to  contact wi th  the  sample.   

With  the  safety screen  i n  p lace,  heat  the  sod ium  gen tl y unti l  i t  mel ts  and  runs  down  on  to  the  
sample  (there  can  be  a  vi gorous  reaction  when  the  mol ten  sod ium  reaches  the  sample  i f 
ha logens  are  present) .  Heat the  tube  gen tl y for abou t 1  m in ,  then  i ncrease  the  heat un ti l  the  
l ower 20  mm  of the  tube  g lows  red  hot.  P l unge  the  red  hot tube  i n to  the  water i n  the  
evaporating  bas in ,  immed iatel y p lacing  the  gauze  on  top.   

NOTE  The  gauze  prevents  any l oss  of material  when  the  tube  shatters  on  contact wi th  the  water.   

Al low any unreacted  sod ium  to  react before  gri nd ing  up  the  solu tion  and  g lass.  F i l ter,  and  
separate  the  fi l trate  in to  two  equal  portions.  

5. 3. 4. 2  Ch lorin e  an d  brom in e  

To the  fi rst  portion  of the  fi l trate,  add  a  su fficien t quanti ty of n i tric  acid  to  make the  solu tion  
acid ic.  Boi l  th is  so lu tion  un ti l  i ts  tota l  volume has  been  reduced  by hal f.   

NOTE  1  Th i s  i s  to  remove  any HCN  or H
2
S,  i f present,  wh ich  wou ld  i n terfere  wi th  the  test.   

Add  1  m l  s i l ver n i trate  solu tion ;  a  wh i te  or yel l owish-wh i te  precip i tate  i nd icates  the  presence 
of ha logen  (Cl ,  Br)  i n  the  orig inal  sample.   

NOTE  2  I f the  l i q uor i s  d ecan ted ,  and  the  preci pi tate  i s  wh i te  and  read i l y sol ubl e  i n  d i l u te  ammon ia,  then  ch l ori de  
i s  present.  

5. 3. 4. 3  Fl u ori n e  

To the  second  portion  of the  fi l trate,  acid i fy wi th  g lacia l  acetic acid .  Boi l  th is  solu tion  unti l  i ts  
tota l  volume has  been  reduced  by hal f.  Add  2  to  3  d rops  of fresh l y prepared  zi rcon ium  l ake  
reagent,  wh ich  conta ins  equal  vo lumes  of:   

a)  a l i zarin  solu tion :  0 , 05  g  Al i zarin  Red-S  in  50  m l  d is ti l l ed  water;   

b)  zi rcon ium  solu tion :  0 , 05  g  zi rcon ium  n i trate  i n  1 0  m l  concentrated  HCl  d i l u ted  wi th  50  m l  
d isti l l ed  water.   

Heat  for 1  h  at  40  °C.  The  presence  of fl uoride  is  ind icated  by the  red/p ink colouration  being  
b leached  to  yel l ow.  

___________ 
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