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I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
COAXIAL COMMUNICATION  CABLES –  

 
Part 1 - 31 4:  Mechanical  test methods  –  

Test for bending  
 

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  determ 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 subjects  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 onal  or reg ional  pub l i cati on  shal l  be  cl earl y i nd icated  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 ies.  

6)  Al l  u sers  shou l d  ensu re  that  they have  the  l a test 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  National  Commi ttees  for any personal  i n j u ry,  property d amage  or 
o ther 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 egal  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 cation  or any other I EC  
Publ i cati ons.   

8)  Atten ti on  i s  d rawn  to  the  Normati ve  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  app l i cati on  of th i s  pub l 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  I EC  61 1 96-1 -31 4  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.  

Th is  second  ed i tion  cancels  and  replaces  the  ed i tion  publ i shed  in  2006.  Th is  ed i tion  
consti tu tes  a  techn ical  revis ion .  Th is  ed i tion  i ncludes  the  fol lowing  s ign i fican t techn ical  
change  wi th  respect to  the  previous  ed i tion :  

– Clause  4  (s ing le  bend ing  test)  was  completely revised .  

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

FDIS  Report  on  voti ng  

46A/1 264/FDIS  46A/1 269/RVD  
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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 .  

Th is  standard  i s  i n tended  to  be  read  i n  con junction  wi th  I EC  61 1 96-1 : 2005,  on  wh ich  i t  was  
based .  

A l i st  of a l l  parts  i n  the  I EC  61 1 96  series,  under the  general  ti tle :  Coaxial communication 
cables,  can  be  found  on  the  IEC  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  
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 .  

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 - 31 4:  Mechanical  test methods  –  
Test for bending  

 
 
 

1  Scope 

Th is  part of I EC  61 1 96  appl ies  to  coaxia l  commun ications  cables.  I t  speci fies  test methods  to  
determine  the  bend ing  tests  for cables:  

•  bend ing  around  a  test mandrel  (Clause  4) ;  

•  repeated  bend ing  (Clause  5) ;  

•  repeated  flexing  i n  service  (Clause  6) ;  

•  fl exing  i n  service  (Clause  7) ;  

•  bend ing  around  rol lers  or bows  during  i nstal lation  (Clause  8) ;   

and  for 

•  measuring  the  sti ffness  (Clause  9)  of such  a  cable;  

•  ki nk test (Clause  1 0).   

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  (al l  parts),  International Electrotechnical Vocabulary,  avai lable  at  
h ttp: //www.electroped ia.org / 

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

EN  50289-3-1 ,  Communication cables – Specifications for test methods – Part 3-1 : 
Mechanical test methods – General requirements 

3  Terms and  defin i tions  

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

4 Bending  around  a  test mandrel  

4.1  Equ ipment 

A sing le  mandrel  apparatus  shal l  enable  the  sample  to  be  wrapped  tangentia l l y i n  a  close  
hel ix around  a  test mandrel .  
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4.2  Test sample  

The  sample  shal l  be  terminated  at each  end  by su i table  connectors.  

4.3  Procedure 

4.3.1  General  

As ind icated  i n  the  sectional  or detai l  speci fication ,  one  of the  fol lowing  two  procedures  
detai l ed  i n  4 . 3. 2  and  4 . 3 .3  shal l  be  used .  

4.3.2  Procedure  1  

The  sample  shal l  be  wrapped  in  a  close  hel ix around  the  mandrel  at  a  un i form  rate.  Su fficien t 
tension  shal l  be  appl ied  to  ensure  that the  sample  contours  the  mandrel .  The  sample  shal l  
then  be  unwrapped .  

The  test consists  of one  wrapping  and  one  unwrapping .  

The  d iameter of the  test mandrel  and  the  number of tu rns  per hel i x shal l  be  shown  i n  the  
sectional  or detai l  speci fication .  

4.3.3  Procedure  2  

The  sample  shal l  be  ben t around  a  mandrel  th rough  1 80°  and  kept tau t during  the  bend ing .  
The  test consists  of one  U  bend  fol l owed  by a  reverse  U  bend ,  and  retu rned  to  the  straigh t 
posi tion .  The  d iameter of the  test mandrel  shal l  be  stated  in  the  sectional  or detai l  
speci fication .  

4.3.4 Requ irements  

The  acceptance  cri teria  for the  test shal l  be  stated  in  the  sectional  or detai l  speci fi cation .  
Typical  fa i lu re  modes  i nclude  loss  of e lectrical  con tinu i ty,  degradation  of transmission  
performance  or physical  damage  to  the  cable.  

4.3.5  Test report 

The  test report shal l  i nclude:  

a)  procedure  to  be  used  (procedure  1  or procedure  2);  

b)  test mandrel  d iameter (or ratio  of mandrel  d iameter to  cable  d iameter);  

c)  number of tu rns  (for procedure  1 ) ;  

d )  maximum  a l lowable  attenuation  increase:  

1 )  during  the  test ( i f appl icable);  

2 )  after the  test ( i f appl icable);  

e)  test temperature;  

f)  pass/fai l  cri teria.  

5 Repeated  bending  

5.1  Equ ipment 

The  apparatus  shal l  permi t a  sample  to  be  ben t backwards  and  forwards  through  ang les  up  to  

1 80° ,  the  two  extreme posi tions  making  an  ang le  of 90°  on  both  s i des  of the  vertical ,  wh i l st 
being  subjected  to  a  tensi l e  l oad .  For testing  cables,  a  su i table  apparatus  i s  shown  in  F igure  1 .  
For testing  cable/connector assembl ies,  a  su i table  apparatus  i s  shown  in  F igure  2 .  Other 
equ ivalen t apparatus  may be  used .  
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The  bend ing  arm  shal l  have  an  ad justable  clamp  of fi xtu re  to  permi t  hold ing  the  cable  
securely during  the  en ti re  test.  For connectorized  cables,  a  connector may be  used  to  hold  the  
cable  on  the  bend ing  arm  provid ing  that i ts  characteristics  fi t  wi th  the  tensi l e  l oad .  

The  apparatus  shal l  be  capable  of cycl i ng .  D isplacing  the  sample  from  the  vertical  posi tion  to  
the  extreme ri gh t posi tion  then  osci l lating  to  the  extreme left posi tion  and  retu rn ing  to  the  
orig inal  vertical  posi tion  i s  considered  to  be  one  cycle.  Un less  otherwise  speci fied  i n  the  
sectional  or detai l  speci fication ,  the  bend ing  rate  shal l  be  approximately one  cycle  i n  2  s .  

The  apparatus  shal l  i nclude  any test equ ipment needed  to  measure  the  changes  in  
transmission  performance  requested  i n  the  sectional  or detai l  speci fication .  

5.2  Test sample  

5.2 .1  Sample  length  

The  sample  l ength  shal l  be  su fficient to  carry ou t the  testi ng  speci fied .  When  on ly physical  
damage  i s  to  be  evaluated ,  the  l eng th  may range  from  1  m  (for example  for smal l  d iameter 
j umper cords)  to  5  m  (for l arger d iameter cables).  Longer leng ths  may be  necessary to  permi t 
transmission  measurements.  

5.2.2  Termination  

The  sample  may be  terminated  at each  end  i n  a  connector,  or i n  a  representative  manner.  
The  clamps  on  the  bend ing  apparatus  may be  adequate,  or the  sample  may be  l ong  enough  
that no  restrain t i s  needed .  

5.3  Procedure 

The  procedure  can  be  defined  i n  fi ve  steps.  

a)  Precond i tion  sample  at standard  atmospheric cond i tions  for 24  h .  

b)  Apply the  weigh t of mass  as  shown  i n  the  sectional  or detai l  speci fication .  

c)  Measure  acceptance  cri teria  parameters  to  establ i sh  basel ine  values.  

d )  Carry ou t repeated  bend ing  for the  number of cycles  speci fied  i n  the  sectional  or detai l  
speci fication .  

e)  Carry ou t acceptance  cri teria  parameter measurements.  I f necessary,  the  sample  may be  
removed  from  the  apparatus  for visual  examination .  

5.4 Requirements  

The  acceptance  cri teria  for the  test shal l  be  stated  i n  the  sectional  or detai l  speci fication .  
Typical  fa i lu re  modes  i nclude  loss  of transmission  performance  of physical  damage  to  the  
cable.  

5.5 Test report 

The  test report shal l  i nclude:  

a)  the  ang le  of d isplacement;  

b)  number of cycles;  

c)  mass  of the  weigh t;  

d )  bend ing  rad ius  R ;  

e)  test temperature;  

f)  pass/fai l  cri teria.  
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Figure  1  – Repeated  bending  test for cable  

 

Figure  2  – Repeated  bending  test for cable/connector assembly 
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6 Flexing  

6.1  Equ ipment 

The  test i s  carried  ou t using  the  apparatus  shown  i n  F igure  3 .  

The  pu l leys  shal l  have  a  semici rcu lar shaped  groove  for ci rcu lar cables  and  a  flat g roove  for 
fl at  cables.  The  restrain ing  clamps  D  shal l  be  fi xed  so  that the  pu l l  i s  a lways  appl ied  by the  
weigh t from  wh ich  the  carrier i s  moving  away.  

6.2  Test sample  

The  sample  shal l  be  terminated  at each  end  in  a  connector,  or i n  a  representative  manner.  
The  l eng th  of the  sample  shal l  be  su ffi cien t to  carry ou t the  testing  speci fied .  

6.3  Procedure 

The  sample  shal l  be  stretched  over the  pu l leys,  each  end  being  l oaded  wi th  a  weigh t.  The  
mass  of th is  weigh t and  the  d iameter of the  pu l leys  A and  B  shal l  be  as  speci fied  i n  the  
sectional  or detai l  speci fication .  

The  sample  shal l  be  flexed  for the  number of cycles  speci fied  i n  the  sectional  or detai l  
speci fication .  A cycle  i s  defined  as  the  movement of the  carriage  away from  i ts  starting  
posi tion  to  one  end  of the  traverse  fol l owed  by movement i n  the  opposi te  d i rection  to  the  other 
end  and  then  back to  the  starting  posi tion .  

6.4 Requirements  

The  acceptance  cri teria  for the  test shal l  be  stated  in  the  sectional  or detai l  speci fication .  
Typical  fa i lu re  modes  include  l oss  of transmission  performance  or physical  damage  to  the  
cable.  

6.5  Test report 

The  test report shal l  i nclude:  

a)  d iameter of pu l leys  A and  B;  

b)  mass  of weigh ts;  

c)  number of cycles;  

d )  test temperature;  

e)  pass/fai l  cri teria.  
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Figure  3  – Flexing  apparatus  

7  Flexing  endurance 

7.1  Equ ipment 

The  test i s  carried  ou t using  the  apparatus  shown  i n  F igure  4 .  

7.2  Test sample  

The  sample  shal l  be  taken  from  one  end  of a  fin ished  cable.  

The  sample  shal l  be  terminated  at each  end  in  a  connector,  or i n  a  representative  manner.  
The  l eng th  of the  sample  shal l  be  su fficien t to  carry ou t the  testing  speci fied .  

The  maximum  l eng th  of cable  assembly shou ld  be  less  than  2  m .  

7.3  Procedure 

The  cable  shal l  be  p laced  on  a  horizon tal  table  i n  an  apparatus  as  i l l ustrated  i n  F igure  4 .  

Wh i l st one  end  i s  fi xed ,  the  other end  i s  moved  back and  forth  i n  the  d i rection  of the  cable  
axis.  

7.4 Requirements  

After the  test,  the  cable  shal l  show no  vis ib le  damage.  E lectrical  requ i rements  stated  in  the  
sectional  or detai l  speci fication  shal l  be  compl ied  wi th .  

7.5 Test report 

The  test report shal l  i nclude:  

a)  movement ampl i tude,  normal ly hal f the  l eng th  of the  assembly;  

b)  number of cycles,  normal l y 500;  

c)  e lectrical  tests  or optical  tests  to  be  appl ied  wi th  requ i rements;  

IEC 

Sample  

Restraining clamp D 
Restraining  clamp D 

Pu l l ey B  
Pu l l ey A 

Reciprocating  carriage 
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d )  test temperature;  

e)  pass/fai l  cri teria.  

 

Figure  4  – Apparatus  for cable  flexing  endurance  test 

8  Cable  bending  under tension  (dynamic test)  

8.1  Equ ipment 

The  apparatus  consists  of 

a)  tensi le  power device  wi th  a  maximum  error of ±3  %;  

b)  i f requ i red  for a  particu lar user appl ication ,  attenuation  measuring  apparatus  for the  
determination  of attenuation  change  and /or fi bre  e longation  stra in  measuring  apparatus;  

c)  for procedure  1 :  one  rol ler wi th  a  rad ius,  r,  as  g iven  i n  the  sectional  or detai l  speci fication  
and  as  shown  i n  F igure  5;  

d )  for procedure  2 :  two  rol lers  wi th  a  rad ius  R ,  d istance  Y,  and  a  bend ing  ang le,  ϕ ,  as  g i ven  
i n  the  sectional  or detai l  speci fication  and  as  shown  i n  F igure  6 .  

8.2  Test sample  

The  sample  shal l  be  taken  from  one  end  of a  fin ished  cable,  wi thou t cu tting  i f speci fied  i n  the  
sectional  or detai l  speci fication .  

Both  ends  of the  specimen  shal l  be  terminated  i n  such  a  way that the  speci fied  load  can  be  
appl ied .  

I f transmission  tests  are  requested ,  the  samples  shal l  be  fi tted  wi th  su i table  terminations.  

The  sample  shal l  be  marked  at poin ts  A and  B  as  shown  in  F igures  5  and  6 .  

8.3  Procedure 

8 .3.1  General  

The  test shal l  be  carried  ou t at ambien t temperature.  

I f speci fied  i n  the  sectional  or detai l  speci fication ,  the  attenuation  shal l  be  recorded  before  the  
speci fied  l oad  i s  appl ied ,  and  after the  test when  the  l oad  i s  zero.  

Depend ing  on  the  i nstal lation  method ,  and  as  i nd icated  i n  the  sectional  or detai l  speci fication ,  
one  of the  two  procedures  detai led  i n  8 . 3 . 2  and  8 . 3 .3  shal l  be  used .  

IEC 

Movemen t ampl i tude  

≥0, 98L  

L  =  Stra igh t  l eng th  of the  cable  
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8.3.2  Procedure  1  

Procedure  1  i s  as  fo l lows.  

a)  The  cable  shal l  be  moved  around  a  cyl inder or on  a  device  as  speci fied  i n  the  sectional  or 

detai l  speci fi cation ,  th rough  a  m in imum  of 1 80°  (U -bend)  as  shown  i n  F igure  5,  or 
accord ing  to  other values  agreed  between  user and  manufacturer.  

b)  The  tension  shal l  be  continuously i ncreased  to  the  requ i red  value  g iven  i n  the  sectional  or 
detai l  speci fication .  

c)  The  cable  shal l  be  moved  from  poin t A to  poin t B  (see  F igure  5)  and  then  returned  to  
poin t A,  wi th  a  speed  and  i n  a  number of cycles  as  speci fied  in  the  sectional  or detai l  
speci fication .  

8.3.3  Procedure  2  

Procedure  2  i s  as  fo l lows.  

a)  The  cable  shal l  be  ben t around  two  cyl inders  in  an  S  form  manner (S-bend),  or on  a  
device  as  speci fied  in  the  sectional  or detai l  speci fication ,  as  shown  in  F igure  6 .  

b)  The  tension  shal l  be  continuously i ncreased  to  the  requ i red  value  g iven  i n  the  sectional  or 
detai l  speci fication .  

c)  The  cable  shal l  be  moved  from  poin t A to  poin t B  (see  F igure  6)  and  then  returned  to  
poin t A,  wi th  a  speed  and  in  a  number of cycles  as  speci fied  i n  the  sectional  or detai l  
speci fication .  I nstead  of moving  the  cable  from  poin t A to  poin t B ,  the  rol lers  may be  
moved  over the  cable  leng th  under test 

8.4 Requirements  

Under visual  examination  wi thou t magn i fication ,  there  shal l  be  no  s ign i fican t damage  to  the  
sheath  and /or to  the  cable  e lements.  

I f speci fied ,  any permanent i ncrease  i n  attenuation  after the  test shal l  not exceed  the  value  
speci fied  i n  the  sectional  or detai l  speci fication .  

Further detai l ed  requ i rements  shou ld  be  g iven  i n  the  sectional  or detai l  speci fication .  

8.5  Test report 

The  test report shal l  i nclude:  

a)  procedure  used  (1  or 2) ;  

b)  l eng th  of the  cable  and  leng th  ben t under tension ;  

c)  end  preparation ;  

d )  tension  device;  

e)  rad ius,  r,  of rol lers  i n  procedure  1 ;  

f)  rad ius,  R ,  of rol lers  /  cyl inders  /  mandrels  i n  procedure  2 ;  

g )  d i stance,  Y,  i n  procedure  2 ;  

h )  bend ing  ang le,  ϕ ,  i n  procedure  2 ;  

i )  moving  speed ;  

j )  number of moving  cycles;  

k)  maximum  fibre  strain  during  the  test,  i f speci fied ;  

l )  e longation  of sheath ,  i f requ i red ;  

m)  l aunch ing  cond i tions  and  attenuation  measuring  device,  i f re levant;  

n )  the  e lectrical  parameters,  i f speci fied ,  of conductors  i ncorporated  in  the  cable  design ;  
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o)  maximum  tension  appl ied  during  test;  

p)  test temperature;  

q )  pass/fai l  cri teria.  

 

Figure  5  – U -bend  

 

Figure  6  – S-bend  

9  Sti ffness  

9.1  General  

Three  a l ternative  methods  are  appl icable,  depend ing  on  the  type  of cable.  

Sti ffness  i s  a  parameter used  to  evaluate  the  performance of a  cable  when  i nstal led  using  
conventional  pu l l i ng  techn iques  (for example,  i n  ducts,  trunking ,  condu i t  or under floors)  and  
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a lso  when  using  b lowing  techn iques.  Sti ffness  i s  a lso  used  to  ensure  that j umper and  i ndoor 
cables  are  su fficien tly rugged  yet fl exible  enough  to  wi thstand  instal lation  and  normal  usage.  

•  Methods  A and  B  are  su i table  for l arge  cables.  

•  Method  B  i s  a lso  su i table  for smal ler cables  i nclud ing  l i gh tl y armoured  cables  and  i ndoor 
cables.  

•  Method  C  i s  su i table  for smal l  cables  such  as  rugged ized  s ing le-fibre  cables.  

9.2  Equ ipment 

9 .2 .1  Method  A 

The  three  poin t bend ing  test set-up  i s  shown  i n  F igure  7 .  The  sample  i s  p laced  on  two 
supports  wh ich  a l low free  movement of the  cable  (for example,  the  supports  may be  rotating  
bars).  Means  shal l  be  provided  to  apply a  force  to  the  sample  at  a  poin t m idway between  the  
supports  and  to  measure  the  subsequent d isplacement.  

9.2.2  Method  B  

The  can ti l ever test set-up  i s  shown  in  F igure  8 .The  sample  i s  secured  i n  a  clamp  and  means  
shal l  be  provided  to  apply a  force  to  the  end  of the  sample  remote  from  the  clamp,  and  to  
measure  the  subsequent d isplacement.  

I n  some  cases  (for example,  smal l  j umper cables),  the  clamp  can  be  designed  to  con trol  the  
bend ing  rad ius  of the  sample,  as  shown  i n  F igure  8b).  

9.2.3  Method  C  

The  test set-up  i s  shown  i n  F igure  9 .  I t  provides  a  means  of measuring  the  force  imparted  by 
the  test sample  when  ben t i n to  a  U -bend .  A su i table  apparatus  i s  a  tensi le  testing  mach ine  
fi tted  wi th  a  l oad  cel l  and  capable  of main tain ing  a  g i ven  j aw separation  for a  speci fied  
duration .  

9.3  Test sample  

The  sample  l eng th  shal l  be  su fficien t to  carry ou t the  speci fied  test.  

9.4 Procedure 

9.4.1  Method  A 

Set the  supports  at a  d i stance  apart as  speci fied  i n  the  sectional  or detai l  speci fication .  The  
test sample  i s  p laced  on  the  supports,  the  force  appl ied  and  the  d isplacement measured .  

The  sample  shal l  be  longer than  the  d istance  between  the  supports  by an  amount that 
ensures  that any i n ternal  movement of the  cable  components  does  not affect the  resu l t.  

The  force  can  be  appl ied  by a  b lade  fi xed  to  a  tensi l e  testi ng  mach ine  or by weights  hooked  to  
the  cable.  

I f a  force  F ( i n  newtons)  resu l ts  i n  a  d isplacement y  ( i n  metres)  wi th  the  supports  x  ( in  metres)  
apart,  the  sti ffness  B  i s :  

 




= 2

3

Nm
48 y

Fx
B   
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S ince  some cables  (for example,  armoured  cables)  can  exh ib i t  a  change  in  behaviour from  
e lastic to  i nelastic,  as  shown  i n  F igure  1 0 ,  i t  i s  preferable  for the  force  to  be  increased  i n  
i ncrements  so  that the  poin t of any change  can  be  i den ti fied .  The  sti ffness  to  be  speci fied  i s  
the  e lastic sti ffness  wh ich  i s  g i ven  by:  

 




= 2

3

Nm tan
48

a
x

B   

9.4.2  Method  B  

Fix the  sample  securely i n  the  clamp,  apply the  force  and  measure  the  d isplacement.  

The  force  can  be  appl ied  by a  tensi le  testing  mach ine  or by weights.  

The  sample  l eng th  shal l  be  selected  to  ensure  that any in ternal  movement of the  cable  
components  does  not affect the  resu l t.  

I f the  maximum  force  F ( i n  newtons)  resu l ts  i n  a  d i splacement y  ( i n  metres)  wi th  a  span  leng th  

  ( i n  metres),  the  sti ffness  B  i s :  

 




= 2

3

Nm
3 y

F
B


  

or 

 




= 2

3

Nm tan
3

a


B   

9.4.3  Method  C  

The  sample  i s  fi xed  to  the  apparatus  i n  a  stra igh t cond i tion .  The  j aw separation  i s  reduced  to  

a  va lue  g iven  by s  ×  d,  where  d  i s  the  cable  d iameter and  s  i s  the  separation  factor g i ven  in  the  
sectional  or detai l  speci fication .  After the  duration  speci fied  in  the  sectional  or detai l  
speci fication ,  the  force  imparted  by the  test sample  i s  recorded .  

The  sti ffness  B  i s  then :   

 




××= 22 Nm rπFB   

where  

F  i s  the  measured  force  i n  newtons  (N );  

r   i s  the  bend  rad ius  i n  metres  (m)  of cable  at fi nal  j aw separation .  

9.5 Requ irements  

The  cable  sti ffness  shal l  meet the  requ i rements  speci fied  i n  the  sectional  or detai l  
speci fication .  

9.6  Test report 

The  test report shal l  i nclude:  
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a)  cable  type;  

b)  d i stance  between  supports;  

c)  maximum  force;  

d )  sample  length ;  

e)  number of samples  tested ;  

f)  l oad ing  rate  (method  A);  

g )  cable  span  ( )  (method  B);  

h )  bend  rad ius  (method  B)  

i )  separation  factor (s)  (method  C);  

j )  duration  of test (method  C);  

k)  test temperature;  

l )  pass/fai l  cri teria.  

 

Figure  7  – Test set-up  for method  A:  Three  point bending  test 

 

  

a)  Before  bend  b)  During  bend  

Figure  8  – Test set-up  for method  B:  Canti lever test 
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Figure  9  – Test set-up for compression  force   

 

Figure  1 0  – Example  of resu lts  of appl ied  force  and  d isplacement 

1 0  Kink test 

1 0.1  Sample  

The  sample  l eng th  shal l  be  su fficien t to  carry ou t the  speci fied  test.  

1 0.2  Equ ipment 

No particu lar apparatus  i s  requ i red .  

1 0.3  Procedure 

A loop  shal l  be  made  (see  (1 )  i n  F igure  1 1 ) .  The  d iameter of the  l oop  shal l  be  reduced  to  the  
onset of kinking  by pu l l ing  s lowly on  the  two  ends  (see  (2)  i n  F igure  1 1 ).  The  forces  at  the  
bottom  of the  l oop  shal l  be  appl ied  i n  one  p lane.  

Un less  otherwise  speci fied ,  the  cond i tions  for testing  shal l  be  i n  accordance  wi th  
EN  50289-3-1 .  

1 0.4 Requirement 

No kink shal l  occur (see  (3)  i n  F igure  1 1 ) .  

1 0.5  Test report 

The  test report shal l  i nclude:  

a)  m in imum  loop  d iameter at  wh ich  no  kink shal l  occur;  

b)  test temperature;  

c)  pass/fai l  cri teria.   
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Figure  1 1  – Kink test 
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