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COAXIAL COMMUNICATION  CABLES –  

 
Part 1 -21 5:  Environmental  test methods  –  

H igh  temperature cable ageing  
 

FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn ical  Commissi on  ( I EC)  i s  a  worl dwide  organ izati on  for s tandard i zati on  compri s i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC  National  Commi ttees) .  The  ob ject  of I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  q uesti ons  concern ing  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 ternati onal  S tandards,  Techn ica l  Speci fi cati ons ,  
Techn ica l  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 cati on (s)” ).  The i r preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  sub j ect d eal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati onal ,  g overnmen tal  and  non -
governmen ta l  organ izati ons  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y 
wi th  the  I n ternati onal  Organ izati on  for Standard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  d eterm ined  by 
ag reement between  the  two  organ izati ons.  

2 )  The  formal  deci s ions  or ag reemen ts  of I EC  on  techn ical  matters  express,  as  nearl y as  poss ib l e,  an  i n ternati onal  
consensus  of op i n i on  on  the  re l evan t  sub jects  s i nce  each  techn ical  commi ttee  has  represen tati on  from  a l l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of recommendati ons  for i n ternati ona l  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonab l e  efforts  are  made  to  ensu re  that  the  techn ica l  con ten t  of I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot be  hel d  responsibl e  for the  way i n  wh i ch  they are  used  or for any 
m is in terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternational  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y I EC  Publ i cati ons  
transparen tl y to  the  maximum  exten t possi b l e  i n  the i r nati onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati ona l  or reg ional  publ i cati on  shal l  be  cl earl y i n d i cated  i n  
the  l a tter.  

5)  I EC  i tse l f does  not  provi de  any attestati on  of con form i ty.  I ndependen t  certi fi cati on  bod ies  provi de  con form i ty 
assessmen t services  and ,  i n  some  areas,  access  to  I EC  marks  of con form i ty.  I EC  i s  not  responsibl e  for any 
services  carri ed  ou t  by i ndependen t  certi fi cati on  bod i es .  

6)  Al l  u sers  shou l d  ensu re  that  they have  the  l atest ed i ti on  of th i s  publ i cati on .  

7)  N o  l i abi l i ty shal l  a ttach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agen ts  i ncl ud i ng  i nd i vi dual  experts  and  
members  of i ts  techn i cal  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property d amage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i n d i rect,  or for costs  ( i n cl ud i ng  l ega l  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cati on ,  use  of,  or re l i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Publ i cati ons.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cati on .  U se  of the  referenced  publ i cati ons  i s  
i nd i spensabl e  for the  correct appl i cati on  of th i s  publ i cati on .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l emen ts  of th i s  I EC  Publ i cati on  may be  the  sub j ect of 
paten t  ri gh ts .  I EC  shal l  not  be  he l d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts .  

I n ternational  Standard  IEC  61 1 96-1 -21 5  has  been  prepared  by subcommi ttee  46A:  Coaxial  
cables,  of I EC  techn ical  commi ttee  46:  Cables,  wi res,  wavegu ides,  R.F.  connectors,  R.F.  and  
m icrowave  passive  components  and  accessories.  

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

FDIS  Report  on  voti ng  

46A/1 297/FDIS  46A/1 300/RVD 

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

Th is  publ ication  has  been  drafted  i n  accordance  wi th  the  ISO/IEC Di rectives,  Part 2 .  
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A l i st of a l l  the  parts  i n  the  I EC  61 1 96  series  publ ished  under the  general  ti tl e  Coaxial 
communication cables  can  be  found  on  the  I EC  websi te.  

The  commi ttee  has  decided  that the  con ten ts  of th is  publ ication  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  
related  to  the  speci fic publ ication .  At th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  version  of th is  publ ication  may be  i ssued  at  a  l ater date.  
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COAXIAL COMMUNICATION  CABLES –  
 

Part 1 -21 5:  Environmental  test methods  –  
H igh  temperature cable ageing  

 
 
 

1  Scope 

Th is  part of I EC  61 1 96  defines  a  thermal  ageing  test to  evaluate  the  transmission  
performance of coaxial  cables  under the  effects  of materia l  temperature  ageing .  

Th is  procedure  speci fies  a  qual i tative  thermal  ageing  test that evaluates  the  performance 
degradation  of the  cable  due  to  chemical  and  physical  reactions  that are  accelerated  by h igh  
temperature.  

I n formation  on  acceleration  l i fe  testing  i s  provided  i n  Annex A.  

2  Normative references  

The  fol lowing  documents,  i n  whole  or i n  part,  are  normatively referenced  in  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on ly the  ed i tion  ci ted  appl ies.  For 
undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  any 
amendments)  appl ies.  

I EC  60050  (a l l  parts) ,  International Electrotechnical Vocabulary (avai lable  at 
www.electroped ia.org )  

I EC  61 1 96-1 ,  Coaxial communication cables – Part 1 :  Generic specification – General,  
definitions and requirements 

I EC  60068-2-2,  Environmental testing – Part 2-2: Tests – Test B: Dry heat 

3  Terms and  defin i tions  

For the  purposes  of th i s  document,  the  terms  and  defin i ti ons  g iven  i n  I EC  60050  and  
I EC  61 1 96-1  apply.  

4 Method  

4.1  General  

The  a l lowable  RF  transmission  performance  characteristics  and  mechan ical  pass  and  fa i l  
cri teria  shal l  be  speci fied  i n  the  detai l  speci fication .  

RF  performance  shal l  consider the  a l l owable  change  in  the  fol lowing  characteristics:  

a)  i nsertion  loss,  

b)  return  l oss,  and /or 

c)  passive  i n termodu lation ,  RF-leakage,  time  delay or impedance.  
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Mechan ical  movement shal l  consider:  

1 )  movement of conductors,  

2)  d iameter over sheath  change.  

4.2  Test samples  

The  cable  l eng th  shal l  be  su fficien t to  perform  the  fol l owing  measurements  and  shal l  be  
speci fied  i n  the  detai l  speci fication .  

A m in imum  of two  samples  shou ld  be  used  for the  test as  speci fied  below.  

a)  For the  transmission  performance  characteristics,  a  cable  wi th  connectors  attached .  

b)  For the  mechan ical  movement of the  conductors  or materials  used  in  the  cable,  a  cable  
wi th  i ts  ends  cu t fl ushed .  

A m in imum  of one  sample  of each  type  shal l  be  used  for th is  test.  

I f the  sample  i s  coi led  to  fi t  i n to  the  chamber,  i t  shou ld  be  l oosely coi l ed  at the  m in imum  bend  
rad ius  wi th  the  end  of the  cable  being  straigh t.  

4.3  Test chamber 

The  test chamber shal l  be  i n  accordance  wi th  I EC 60068-2-2  at  the  maximum  operational  
temperature  rating  of the  cable  under test.  

4.4 Test procedure  

4.4.1  In i tial  measurements  

The  RF  transmission  performance  and  speci fied  mechan ical  measurements  on  each  sample  
shal l  be  made.  

4.4.2  Sample  ageing  

The  samples  shal l  be  p laced  i n  the  test chamber at  the  speci fied  test temperature.  

The  test duration  shal l  be  a  m in imum  of 2  000  h ,  un less  otherwise  speci fied .  

4.4.3  Final  measurements  

After the  test,  the  un i ts  shal l  be  removed  from  the  chamber and  a l lowed  to  stabi l i ze  at  room  
ambien t temperature.  

After reach ing  room  ambien t temperature,  the  RF  transmission  performance  and  speci fied  
mechan ical  measurements  shal l  be  repeated .  

4.5  Cri teria  

The  mechan ical  test shal l  mon i tor the  re lative  movement of the  d ie lectric,  sheath ,  and  
conductors.  The  cri teria  for acceptance  shal l  be  described  in  the  detai led  speci fication .  

The  RF  transmission  performance  shal l  be  measured  prior to  the  test and  at  the  end  of the  
test,  and  the  change  i n  performance  shal l  be  calcu lated .  The  cri teria  for acceptance  shal l  be  
speci fied  i n  the  detai led  speci fication .  
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5 Test report 

The  test report shal l  i nclude  

a)  description  of the  tested  cable  and  l eng th  

b)  description  of the  type  of connector used  

c)  test cond i tions  

1 )  test temperature,  

2 )  duration ,  

3)  l eng th  of cable,  

4)  number of samples,  

5)  d iameter of coi l ,  

d )  the  resu l ts  measured  and  whether or not the  resu l ts  are  sati sfactory 

1 )  RF  transmission  performance  deviation  resu l ts,  

2 )  mechan ical  deviation  resu l ts,  

e)  cri teria  for acceptable  performance.  
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Annex A 
( informative)  

 
Background  information  and  predictive measurements  

 

The  purpose  of Annex A i s  to  provide  background  in formation  on  the  appl ication  of 
acceleration  testing  due  to  heat ageing  and  provide  a  method  to  make  pred ictive  
measurements  to  pred ict the  equ ivalen t time  at  a  d i fferen t temperature.  

H igh  temperature  ageing  assumes  that degradation  i s  occurring  due  to  a  chemical  reaction  
wh ich  i s  accelerated  by the  temperature.  The  in ten t i s  to  test the  product at as  h igh  as  a  
possible  temperature  to  accelerate  the  fai lu re  mechan ism,  rather than  cause  one.   To  do  th is ,  
there  needs  to  be  a  design  marg in  over the  product rati ng .   Th is  reaction  rate  for chemical  
reactions  i s  described  by the  Arrhen ius  formu la  as  fol lows:  

 
TK
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⋅

−
⋅

⋅=
a
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where  

A   i s  the  constan t (not a  function  of temperature);  

Ea   i s  the  activation  energy (eV);  

KB   i s  the  Bol tzman ’s  constan t =  8 , 61 7385  x 1 0–5  eV/K;  

T  i s  the  absolu te  temperature  (K);  

R(T)   i s  the  reaction  rate  as  a  function  of the  absolu te  temperature.  

Ea  or A  constan ts  may be  obtained  from  reference  books  or they may be  obtained  th rough  
experiments.  
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Equation  (2)  provides  a  means  to  calcu late  the  acceleration  factor due  to  d i fferen t 
temperatures  wh ich  can  be  used  to  pred ict the  test hours  from  the  test time  at  a  temperature  
to  the  operational  time  at another temperature.  

Examples  

The  fol lowing  examples  wi l l  provide  examples  of the  effect of how the  acceleration  factor i s  
i n fluenced  by the  test temperature  and  operating  temperature.  Add i tional  i n formation  can  be  
obtained  i n  I EC  62506.  

For an  acceleration  factor of 1 0 ,  i t  means  1  h  of test i s  equal  to  1 0  h  of use.  

The  operational  temperature  i s  the  temperature  the  product reaches  i n  actual  use  and  not the  
operational  ambien t temperature.  I n  practice  the  operational  temperature  i s  not constan t and  
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varies.  Therefore,  the  model  may be  ad justed  for percentages  of times  at various  operational  
temperatures.  

The  maximum  test temperature  may be  l im i ted  to  temperature  l im i tations  of the  materials  i n  
the  cable  construction  that when  exceeded  cause  the  destruction  of the  cable  rather than  
accelerating  the  fai lu re  mechan ism.  For example,  exceed ing  the  temperature  rating  of the  
foam  materia l  may cause  mel ting  wh ich  wou ld  void  the  test.  I n  many cases,  the  temperature  
rati ng  of the  material  may not be  a  test l im i t,  bu t a  rati ng  to  provide  su i table  rel iabi l i ty over i ts  
usefu l  l i fe.  

a)  Example  1 :  

An  ageing  test i s  p lanned  to  be  run  at 1 50  °C  (T2)  for 2  000  h .   I f the  product i s  operating  

at  80  °C  (T1 ) ,  the  equ ivalen t time  at  80  °C  i s  calcu lated  as  fol lows:  

Assume:  Ea  =  0 , 7  

Substi tu te  the  numbers  in to  equation  (2).  The  AF (equation  (2))  i s  ca lcu lated  to  be  44,9.  

b)  Example  2 :  

Example  1  i s  repeated  except that the  test temperature  i s  reduced  to  1 1 0  °C.  

The  acceleration  factor reduces  to  6 , 1 .  

c)  Example  3 :  

Example  2  i s  repeated  wi th  a  l ower operational  temperature  of 60  °C.  

The  acceleration  factor becomes  24, 1 .  
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