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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
TEST METH ODS FOR ELECTRICAL M ATERIALS,  PRI N TED BOARDS  

AN D OTH ER IN TERCON N ECTION  STRU CTU RES AN D ASSEMBLIES –  
 

Part 2-501 :  Test methods  for materials  for in terconnection  structu res  – 
Measurement of resi l ience strength  and  resi l ience stren gth  reten tion  

factor of flexible  d ielectric materials  
 

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  national  e l ectrotechn ical  commi ttees  ( I EC National  Commi ttees).  The  object  of I EC  i s  to  promote  i n ternationa l  
co-operation  on  a l l  q uestions  concern ing  standard izati on  i n  the  e l ectri cal  and  e l ectron ic fi e l d s.  To  th i s  end  and  
i n  add i ti on  to  other acti vi ti es,  I EC pub l i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  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 
preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC Nati onal  Commi ttee  i n terested  i n  the  subject  deal t  wi th  
may parti cipate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non-governmental  organ izati ons  l i a i s i ng  
wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osely wi th  the  I n ternational  Organ ization  for 
S tandard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determined  by ag reement between  the  two  organ izati ons.  

2)  The  formal  decis ions  or ag reements  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  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Commi ttees.   

3)  I EC Publ i cations  have  the  form  of recommendati ons  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con ten t of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi 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 formi ty,  I EC National  Commi ttees  u ndertake  to  app ly I EC Publ i cations  
transparentl y  to  the  maximum  exten t poss ible  i n  thei r nati onal  and  reg i ona l  pub l i cations.  Any d i vergence  between  
any I EC Publ i cation  and  the  correspond ing  national  or reg iona l  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 ndependent 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  respons i 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,  servan ts  or agents  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any nature  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l 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  subj 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  patent  ri gh ts .  

I EC 61 1 89-2-501  has  been  prepared  by I EC  techn ica l  commi ttee  TC 91 :  E lectron ics  assembly  
technology.  I t  i s  an  I n ternational  Standard .  

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

Draft  Report  on  voti ng  

91 /1 765/FDIS  91 /1 774/RVD  

 
Fu l l  i n formation  on  the  voti ng  for i ts  approval  can  be  found  in  the  report  on  voti ng  i nd icated  in  
the  above  tab le.  

The  l anguage  used  for the  development of th is  I n ternational  Standard  i s  Eng l ish .  
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Th is  document was  drafted  in  accordance wi th  I SO/I EC D irectives,  Part 2 ,  and  developed  in  
accordance  wi th  I SO/IEC  D i rectives,  Part  1  and  I SO/I EC D i rectives,  I EC  Supplement,  avai lable  
at  www. iec. ch/members_experts/refdocs.  The  main  document types  developed  by I EC are  
described  in  g reater deta i l  at  www. iec. ch/standardsdev/publ ications.  

A l i st of a l l  parts  in  the  I EC  61 1 89  series,  publ ished  under the  general  ti t l e  Test methods for 

electrical materials,  printed boards and other interconnection structures and assemblies,  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 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 ,  

•  rep laced  by a  revised  ed i ti on ,  or 

•  amended .  

 

IMPORTANT – The "colour inside" logo on  the cover page of this document indicates that it 
contains colours which are considered to be useful  for the correct understanding of its 
contents.  Users should  therefore print this document using a colour printer.  
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INTRODUCTION  

The I n ternational  E lectrotechn ical  Commission  ( I EC)  d raws atten tion  to  the  fact that i t  i s  cla imed  
that compl iance  wi th  th i s  document may involve  the  use  of a  paten t.  I EC takes  no  pos i tion  
concern ing  the  evidence,  va l i d i ty,  and  scope  of th i s  patent  right.  

The  holder of th is  patent  ri gh t has  assured  I EC that s /he  is  wi l l i ng  to  negotiate  l icences  under 
reasonable  and  non-d iscrim inatory terms  and  cond i tions  wi th  appl ican ts  th roughou t the  world .  
I n  th is  respect,  the  statement of the  holder of th is  paten t  right  i s  reg istered  wi th  I EC.  I n formation  
may be  obta ined  from  the  paten t database avai l able  at h ttp: //paten ts. i ec. ch .  

Atten tion  is  d rawn  to  the  poss ibi l i ty that some  of the  e lements  of th is  document may be  the  
subj ect  of paten t ri ghts  other than  those  i n  the  patent database.  I EC  shal l  not  be  held  
responsible  for i denti fying  any or a l l  such  paten t ri gh ts.  
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TEST METH ODS FOR ELECTRICAL M ATERIALS,  PRI N TED BOARDS  
AN D OTH ER IN TERCON N ECTION  STRU CTU RES AN D ASSEMBLIES –  

 
Part 2-501 :  Test methods  for materials  for in terconnection  structu res  – 

Measurement of resi l ience strength  and  resi l ience stren gth  reten tion  
factor of flexible  d ielectric materials  

 
 
 

1  Scope 

Th is  part  of I EC  61 1 89  establ ishes  a  method  su i table  for testing  the  softness  of FCCL (F lexib le  
Copper Clad  Laminate)  products  and  re lated  materials .  Th is  method  determines  the  resi l i ence  
under speci fi ed  cond i ti ons.  The  test i s  performed  on  the  sample  as  manu factured  and  wi thou t  
cond i ti on ing .  The  test does  not  apply to  the  res i l i ence  force  l ower than  1 0  mN .  

2  N ormati ve referen ces  

There  are  no  normative  references  i n  th is  document.  

3 Terms and  defi n i ti ons  

For the  purposes  of th is  document,  the  fol l owing  terms  and  defin i tions  apply.  

I SO and  I EC main tain  terminolog ical  databases  for use  i n  standard ization  at  the  fol l owing  
addresses:   

•  I EC  E lectroped ia:  avai lab le  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  

3. 1   
softn ess  
property of l i ttl e  res istance  to  pressure  

Note  1  to  en try:  Th i s  property  enables  easy mold ing .  

3. 2   
resi l ien ce force  
force  produced  by the  deformation  of an  obj ect under a  force,  wh ich  i s  opposi te  to  the  d i rection  
of the  appl ied  force  

3. 3   
maxi mu m  resi l i en ce force  

maxL  

resi l i ence  force  when  compressed  to  the  fi nal  d istance,  expressed  i n  m i l l i newtons  (mN)  

3. 4   
resi l ien ce stren gth  

maxF  

resi l i ence  force  per un i t wid th ,  expressed  i n  m i l l i newtons  per m i l l imetres  (mN/mm)  
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3. 5   
resi l i en ce force  at  th e  en d  of h old i n g  pressu re  

endL  

res i l i ence  force  after compression  to  the  fina l  d is tance  and  held  for a  speci fi ed  time,  expressed  
i n  m i l l i newtons  (mN)  

3. 6   
resi l ien ce stren g th  at th e  en d  of h ol d i n g  pressu re  

endF  

res i l i ence  force  per un i t wid th  at the  end  of ho ld ing  pressure,  expressed  i n  m i l l i newtons  per 
m i l l imetres  (mN/mm)  

3. 7   
resi l ien ce stren gth  reten tion  factor 

RfK  

ratio  of the  res i l i ence  streng th  at the  end  of hold ing  pressure  to  the  maximum  res i l i ence  s treng th  
at the  fi nal  d istance,  reflecting  the  ab i l i ty of the  materia l  to  conti nue  to  reta in  the  res i l i ence  after 
the  compress ion  is  completed   

3. 8   
M D  
mach ine  d i rection  
d i rection  of fl exib le  d ie lectric materia ls  pass ing  th rough  an  assembly l i ne  viewed  from  the  
operator s i de  

3. 9   
TD  
transverse  d i rection  
d i rection  perpend icu lar to  the  mach ine  d i rection  

3. 1 0   
in i ti al  d i stan ce  
d istance  between  the  clamps  before  compression ,  expressed  i n  m i l l imetres  (mm)  

3. 1 1   
cl am p d istan ce  
d istance  between  the  clamps,  expressed  i n  m i l l imetres  (mm)  

3. 1 2   
test equ ipm en t  
cal ibrated  test equ ipment equ ipped  wi th  a  l oad  cel l ,  capable  of measuring  to  the  nearest  
0 , 001  N ,  and  capable  of a  feed  rate  of (50  ±  1 )  mm  per m inu tes  

Note  1  to  en try:  The  cl amp j aws  must  cover the  wi d th  of specimens.  

3. 1 3   
test fi xtu re  
apparatus  for compress ing  the  test specimens  

SEE:  F igure  2  

Note  1  to  en try:  See  Annex A for add i ti onal  i n formation .  
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4 Test apparatu s  an d  materi al s  

The test apparatus  and  materia ls  are  the  fo l lowing :  

– m icrometer:  apparatus  wi th  0, 001  mm  resolu tion  for measuring  the  th ickness  of the  test 
specimens;  

– cal l i per:  apparatus  wi th  0 , 01  mm  resolu tion  for measuring  the  wid th  of the  test specimens;  

– ru ler:  apparatus  wi th  0 , 1  mm  resolu tion  for measuring  the  l eng th  of the  test  specimens;  

– sample  cu tter:  apparatus  for cu tting  the  test specimens;  

– marking  pen :  apparatus  for d rawing  a  s tra ight l i ne  on  test  specimens  as  shown  i n  F igure  1  
wi th  a  clearly  readable  colour,  i n  con trast  to  the  colour of the  test specimen .  

The  marking  shou ld  be  durable  through  the  whole  test  procedure.  

5 Test speci men s  

Test specimens  shou ld  be  cu t  of unclad  materia l .  The  s ize  of each  specimen  shou ld  be  
(1 20  ±  2 , 0)  mm  ×  (1 5  ±  0 , 1 )  mm,  described  i n  F igure  1 .  Each  specimen  shou ld  be  marked  as  
described  i n  F igure  1 .  The  test specimen  shou ld  be  free  of i ncisions,  twists,  wrinkles  and  bu rrs.   

Dimensi ons  i n  m i l l imetres  

 

Fi gu re 1  – Test  speci m en  

6 Procedure  

The procedure  i s  as  fol l ows:  

a)  determine  the  th ickness  (h)  and  wid th  (WS)  of each  prepared  specimen;  

b)  i n i tia l  d is tance  is  set to  (30  ±  0 , 05)  mm;  

c)  set  the  d istance  of the  clamps  after compression  accord ing  to  Table  1 ;  the  d i stance  between  
the  clamps  after compress ion  i s  set accord ing  to  the  sample  th ickness,  accurate  to  
±  0 , 05  mm,  as  shown  i n  Table  1 ;   
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Dimensi ons  i n  m i l l imetres  

 

Fi gu re  2  – Sch em atic  of compressi on  j i g  wi th  test  specim en   

Tabl e  1  – Setti n g s  of d i stan ce  between  th e cl amps  after compression  

Speci m en  th i ckn ess,  h  Cl am ps  d i s tan ce  after com pressi on  

h  <  0 , 1  mm  (1  ±  0 , 05)  mm  

0 , 1  mm  ≤  h  <  0 , 2  mm  (2  ±  0 , 05)  mm  

0 , 2  mm  ≤  h  <  0 , 3  mm  (3  ±  0 , 05)  mm  

0 , 3  mm  ≤  h  <  0 , 4  mm  (4  ±  0 , 05)  mm  

Or user-defi ned  

 

d)  compress ion  rate  i s  set to  (50  ±  1 )  mm/min ;  

e)  pressure  hold ing  time after compress ion  i s  set  to  (30  ±  0 , 5)  s ;  

f)  cl amp  the  test specimen  vertical ly  i n  the  upper and  l ower compression  j i gs  to  ensure  that  
the  marked  l i nes  at  both  end  are  paral l e l  wi th  the  edge  of the  j i gs ;  

g )  test S ing le-s ide  adhesive  specimens  i n  a  manner of adhes ive-s ide  i nward  bend ing ,  and  
double-s ide  asymmetric adhes ive  specimens  in  a  manner of th icker adhesive-side  i nward  
bend ing ;  

h )  set the  force  of test equ ipment to  zero  and  start the  compression  process  accord ing  to  the  
above settings,  and  record  the  test  process.  The  force  curve  i s  as  shown  i n  F igure  3;  
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