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UDC 621.3.049.75-419.001.4 

JAPANESE INDUSTRIAL STANDARD J I S  

Test methods f o r  f l e x i b l e  pr in ted  wiring boards C 5016-1994 

1. Scope This Japanese I n d u s t r i a l  Standard s p e c i f i e s  test methods f o r  
single-sided and double-sided f l e x i b l e  p r in t ed  wir ing boards p r i n c i p a l l y  
used i n  e l ec t ron ic  apparatus,  regard less  of t h e  manufacturing method 
(he rea f t e r ,  r e f e r r ed  t o  as " f l e x i b l e  pr in ted  boards"). 

Remarks 1. Mult i layer  f l e x i b l e  pr in ted  boards and f l ex - r ig id  pr in ted  
boards are excluded from t h i s  Standard. 

2. Standards c i t e d  i n  t h i s  Standard are given i n  Attached 
Table 1. 

3. The In t e rna t iona l  s tandards corresponding t o  t h i s  Standard 
are given below. 

IEC 249-1 (1982) Base materials f o r  pr in ted  c i r c u i t s .  
P a r t  1: Test methods 

I E C  326-2 (1990) Pr in ted  boards. P a r t  2: T e s t  methods 

2. Def in i t ions  For t h e  main terms used i n  t h i s  Standard t h e  d e f i n i t i o n s  
i n  J I S  C 0010 and J I S  C 5603 apply. 

3. AtmosDheric condi t ions f o r  t e s t i n n  

3.1 Standard condi t ions Unless otherwise spec i f i ed  i n  t h e  d e t a i l  spec i f i -  
ca t ion ,  t h e  tests s h a l l  be ca r r i ed  out under t h e  standard atmospheric condi- 
t i o n s  spec i f i ed  i n  5.3 of J I S  C 0010 (temperature 15OC t o  35 'C,  r e l a t i v e  
humidity 25 % t o  75 % and a i r  pressure 86 kPa t o  106 kPa). I f  t h e r e  is  
d i spu te  on the  dec is ion  based on these  s tandard condi t ions o r  s p e c i a l l y  
required,  t h e  condi t ions of 3.2 s h a l l  be employed. 

I f  i t  is  d i f f i c u l t  t o  ca r ry  out  t h e  tests under t h e  s tandard condi t ions,  
t he  tests may be c a r r i e d  out under atmospheric condi t ions o ther  than t h e  
standard condi t ions unless  any d i spu te  arises on t h e  decision. 

3.2 Referee condi t ions The r e f e r e e  condi t ions s h a l l  be t h e  atmospheric 
condi t ions f o r  r e f e r e e  tests spec i f i ed  i n  5.2 of J I S  C 0010 (temperature 20 
t: 2'C, relative humidity 60 % t o  70 % and air pressure 86 kPa t o  106 kPa). 

4. Specimen 

4.1 Preparat ion of specimen 
i n  (i) o r  (2)  below. 

The specimens shall be prepared as spec i f i ed  

Care shall be taken not t o  make t h e  su r faces  of specimen d i r t y  with 
o i l s ,  sweat, etc. during handling. 

(1) Method by sampling The specimens shall be sampled from f l e x i b l e  
pr in ted  boards f o r  a c t u a l  use. 
spec i f ied  i n  t h e  d e t a i l  spec i f i ca t ion ,  t h e  sampled ones shall be c u t  so 
t h a t  t h e  performances are not  a f fec ted .  

I f  t h e  shape and dimensions are 

I f  test  coupons are provided, they may be used as t h e  specimens. 
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(2)  Method by test p a t t e r n  The specimens complying the  test pa t t e rn  of 
4.2 s h a l l  be prepared from the  same material and by the  same manu- 
f ac tu r ing  method as those of t he  f l e x i b l e  p r in t ed  boards intended t o  be 
t e s t e d  . 

4.2 
p a t t e r n  s h a l l  be as i l l u s t r a t e d  i n  Attached Figs.  1 t o  8. 

Shape and dimensions of test  p a t t e r n  The shape and dimensions of test  

5. Preconditioning 
s tandard condi t ions f o r  24 4 h, f o r  preconditioning. 

The specimens shall be allowed t o  s tand under the  

6 .  Tests f o r  appearance, microsection and dimensions 

6.1 Appearance I n  t h e  appearance tes t ,  confirm the  kind of f l e x i b l e  
pr in ted  board, and examine t h e  appearance, f i n i sh ing ,  pa t t e rn ,  e t c .  by 
comparing with t h e  d e t a i l  s p e c i f i c a t i o n  v i s u a l l y  o r  by means of a magnifier 
with a magnif icat ion 3 t o  10. 

I n  the  case of observing the  f in i shed  s ta te  of specimen used f o r  t he  
microsection, genera l ly  embed t h e  specimen i n t o  epoxy o r  po lyes te r  r e s i n ,  
set the  res in ,  cut  t he  p a r t  of specimen t o  be observed, gr ind the  cu t  
sur face ,  and then examine t h e  ground sur face  by using a microscope wi th  a 
magnif icat ion of approximately 250. 

6.2 Microsection I n  the  microsection test ,  examine the  plated-through 
hole ,  conductor, i n t e r n a l  condi t ions,  appearance, dimensions, e t c .  i n  
accordance with the  det-ail  spec i f i ca t ion .  

Equipment 
of a range from 100 t o  about 1000 s h a l l  be used as the  equipment. 

A gr inder  and a microscope wi th  a spec i f i ed  magnif icat ion 

The microscope s h a l l  be capable of measuring t h e  th ickness  of 
p l a t ing ,  with an accuracy of 0.001 mm o r  b e t t e r ,  o r  a thickness  
measuring apparatus  a t  least equivalent  i n  accuracy. 

Materials The material shall be mold release agents ,  p a t t i n g  r e s i n s ,  
abras ive  c l o t h  (#180, #400, #1000, e t c . ) ,  ab ras ive  paper (#180, #400, 
#1000, e tc . )  and abras ives  (almina, chromium oxide,  e tc . ) .  

Preparat ion of specimen 
adequate s i z e  not t o  g ive  damage on the  observing po r t ion  and pa t t ed  
using a s u i t a b l e  p a t t i n g  r e s in .  Coarse gr inding of specimen s h a l l  be 
c a r r i e d  out  by using the  abras ive  c l o t h  o r  paper s t a r t i n g  from coarse  
g r a i n  s i z e  then moving t o  f i n e r  ones. 
c a r r i e d  out  on the  f e l t  of ro t a ry  gr inding machine wi th  t h e  abras ive  
poured. 

The sample s h a l l  be c a r e f u l l y  c u t  i n  an 

Then f i n e  gr inding  s h a l l  be 

The polished sur face  s h a l l  f a l l  wi th in  85" t o  95" t o  t he  l a y e r .  

When the  thickness  of p l a t ing  on a through hole  i s  measured, t he  
diameter of ho le  appearing on t h e  microsection s h a l l  be not  less than 
90 W of t h e  diameter of hole  previously measured. 

I f  it i s  necessary t o  make the  boundary of p l a t i n g  c l e a r ,  e tch ing  
shall be c a r r i e d  out  a f t e r  t he  grinding. 
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( 4 )  Test I n  t h e  test, examine the spec i f i ed  items i n  t h e  d e t a f l  spec i f i -  
c a t i o n  with a microscope of a spec i f i ed  magnification. 

6.3  Dimension test 

6 . 3 . 1  Outl ine 

(1) Equipment The equipment shall be t h e  toolmaker's microscope spec i f i ed  
i n  JIS B 7153 o r  an  equipment a t  least equivalent  i n  accuracy. 

(2) Measurement Measure t h e  l eng th  and width t o  the  nea res t  0.05 mm. 

6.3.2 Thickness 

(1) Equipment The equipment shall be the d i a l  gauge reading i n  0.001 mm 
spec i f i ed  i n  J I S  B 7503 o r  an equipment a t  least equiva len t  i n  accuracy. 

(2) Measurement Measure t h e  thickness  o r  t o t a l  th ickness  of specimen t o  
the  nea res t  0.001 mm. 

6.3 .3  Diameter of ho le  

(1) Equipment The equipment s h a l l  be a magnifier equipped w i t h  reading 
scale with an accuracy of 0.01 mm o r  b e t t e r ,  o r  an equipment a t  least 
equivalent  i n  accuracy. 

( 2 )  Measurement Measure the  diameters of spec i f i ed  holes .  

6.3 .4  Pos i t ion  of ho le  

(1) Equipment The equipment shall be a coord ina te  measuring apparatus  o r  
a toolmaker's microscope wi th  an  accuracy of 0.01 mm o r  b e t t e r ,  o r  an 
equipment a t  least equivalent  i n  accuracy. 

(2) Measurement 

( a )  I n  t h e  case of measuring r e l a t i v e  pos i t i on  of a hole  t o  t h e  lat- 
t i c e ,  hold the f l e x i b l e  pr in ted  board by means of a s u i t a b l e  
method f o r  t h e  purpose, and measure t h e  d i s t ance  from t h e  refer- 
ence hole  o r  re ference  poin t  on the  la t t ice  of f l e x i b l e  p r in t ed  
board t o  t h e  hole  t o  be measured along the  X axis  and Y ax i s .  

(b)  I n  t h e  case of measuring t h e  pos i t i on  of a hole  from an  op t iona l  
hole ,  hold t h e  f l e x i b l e  p r in t ed  board by means of a s u i t a b l e  
method f o r  the purpose, and measure the d i s t ance  from the s a i d  
opt iona l  ho le  t o  the hole  t o  be measured. 

6.3.5 Conductor width and minimum sDacinn between conductors 

(1) Equipment The equipment shall be a reading micrometer w i t h  an accu- 
racy of 0.01 mm o r  b e t t e r ,  o r  an equipment a t  least equivalent  i n  
accuracy. 

(2)  Measurement 
method, and measure pro jec ted  dimensions of t h e  conductor width and t h e  
minimum spacing between conductors. 

Hold the f l e x i b l e  p r in t ed  board by means of a s u i t a b l e  
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6.3.6 Conductor void and r e s idua l  conductor 

(1) Equipment 

( 2 )  Measurement Measure t h e  dimensions of conductor void i n  t h e  conductor 

The equipment s h a l l  be as spec i f i ed  i n  6.3.3 (1). 

p a r t  and those of r e s idua l  conductor i n  t h e  in su la t ion  p a r t  along the  
longi tudina l  d i r e c t i o n  and lateral  d i r e c t i o n  of conductor. 

6 . 3 . 7 Land dimensions 

(1) Equipment The equipment shall be as spec i f i ed  i n  6.3.4 (1). 

(2)  Measurement Measure t h e  projected dimensions. 

6.3.8 Land width 

(1) Equipment The equipment shall be as spec i f i ed  i n  6.3.4 (1). 

(2)  Measurement Measure t h e  projected dimension ( zu )  between t h e  i n s i d e  
w a l l  of hole  and t h e  edge of land shown i n  Fig. 1. 

Fig. 1. Land width 

(1) Non-plated hole (2) Plated hole  

6.3.9 Carry out t h e  measure- 
ment on the  microsection prepared i n  accordance with 6.2 using t h e  material 

Thickness of p l a t i n g  of plated-through hole  

spec i f ied  i n  4. 

6.3.10 Cover l a y  

(1) Equipment 
ment. 

The magnifier spec i f i ed  i n  6.1 shall be used as t h e  equip- 

(2) Specimen The specimen shall be a por t ion  of f l e x i b l e  p r in t ed  board 
where t h e  cover l a y  is  applied.  

(3) - T e s t  Examine t h e  misalignment of t he  cover l a y  and t h e  exposed con- 
ductor such as land, and exis tence o r  nonexistence of t h e  a i r  gap o r  
fore ign  matter remaining i n  the  gap between the  cover l a y  and the  
conductor o r  t h e  base f i l m  and ex t rus ion  of cover l ay ,  i n  accordance 
with t h e  provisions of t he  d e t a i l  spec i f i ca t ion ,  throughout t he  speci-  
men by using a magnifier. 

7. E l e c t r i c a l  Derformance test  

7 .1  Resistance of conductors 
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7.1.1 Equipment 
method (four-terminal method) as i l l u s t r a t e d  i n  Fig. 2 o r  a t  least t h e  
equivalent.  The cu r ren t  shall be d.c. current .  

The equipment shall be t h e  one employing vol tage  drop 

7.1.2 Specimen 
poss ib le  and shall comply with t h e  d e t a i l  spec i f i ca t ion .  

The specimen s h a l l  be a conductor as long and narrow as 

7.1.3 Preconditioning The preconditioning s h a l l  be as spec i f i ed  i n  5. 

7.1.4 T e s t  
probe and due t o  heat  generat ion by measuring cu r ren t ,  and measure t h e  
r e s i s t ance  value wi th in  an  accuracy of 55 %, by means of t he  method shown i n  
Fig. 3. 

Take care t o  avoid the  inf luences  due t o  contact ing method of 

Fig. 2. Measuring equipment of Fig. 
conductor r e s i s t ance  

o Specimen 

Voltage 
supply  

3. Measuring method of 
conductor r e s i s t ance  

Current  te rmina l  

v - Insu la t ing  
mat er ia l  

@: 

o: 
ammeter spec i f i ed  i n  J I C  C 1102. 

voltmeter having s u f f i c i e n t l y  high 
i n t e r n a l  r e s i s t ance  compared with 
the  r e s i s t ance  of test c i r c u i t .  

7.2 Resis tance of plated-through hole  

7.2.1 Equipment The equipment s h a l l  be as spec i f i ed  i n  7.1.1. 

7.2.2 Specimen 
pr in ted  board, t es t  coupon o r  t h e  test p a t t e r n  of Attached Fig. 5. 

The specimen shall be t h e  spec i f ied  p a r t s  of f l e x i b l e  

7.2.3 Preconditioning The preconditioning shall be as spec i f i ed  i n  5. 

7.2.4 T e s t  
probe and due t o  heat  generat ion by measuring cur ren t ,  and measure t h e  
r e s i s t ance  value within an accuracy of +5  % by t h e  method shown i n  Fig. 4. 

Take care t o  avoid the  inf luences  due t o  contac t ing  method of 

Fig. 4. Method f o r  measurement of plated-through hole  r e s i s t ance  

Current  t e rmina l  o-, Voltage te rmina l  

I n s u l a t i n g  m a t e r i a l  m 
Current  t e rmina i  oJ Voltage te rmina l  
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2.0  

20 

Current proof of conductor 

7.3.1 Equipment The equipment shall be a d.c. o r  a.c. power supply which 
can pass the  test  cu r ren t  of 7.3.4, an ammeter and a temperature measuring 
device. 

7.3.2 Specimen 
f l e x i b l e  pr in ted  board, t es t  pa t t e rn ,  etc. 

The specimen shall be the  spec i f i ed  p a r t  of conductor i n  

7.3.3 Preconditioning The preconditioning shall be as spec i f i ed  i n  5.  

7.3.4 Test P a s s  t h e  a.c. o r  d.c. cu r ren t  spec i f i ed  i n  t h e  d e t a i l  
s p e c i f i c a t i o n  f o r  t he  spec i f i ed  dura t ion  through t h e  spec i f i ed  conductor and 
then measure t h e  temperature rise. 

- 

7.4 Current proof of plated-through hole  

7.4.1 Equipment The equipment s h a l l  be a d.c. o r  a.c. power supply which 
can pass the  test cu r ren t  of 7.4.4 and an ameter. 

7.4.2 Specimen 
pr in ted  board, test  coupon o r  t he  test  p a t t e r n  of Attached Fig. 5. 

The specimen shall be t h e  plated-through holes  of f l e x i b l e  

7.4.3 Preconditioning The precondi t ioning s h a l l  be as spec i f i ed  i n  5.  

7.4.4 - Test 
through t h e  plated-through holes  of specimen continuously f o r  30 8 ,  and 
examine ex is tence  o r  nonexistence of any abnormality during that period. 

P a s s  t he  test cu r ren t  spec i f i ed  i n  the  d e t a i l  s p e c i f i c a t i o n  

An example of t he  test cu r ren t  versus  the  diameter of hole  i s  shown i n  
Table 1. 

7.5 Voltage proof of su r face  l a y e r s  

7.5.1 Equipment 
6.2 (C i rcu i t  breaker)  of J I S  C 2110, o r  a t  least  t h e  equivalent .  

The equipment shall be t h e  c i r c u i t  breaker spec i f i ed  i n  

7.5.2 Specimen The specimen shall be the  f l e x i b l e  pr in ted  board, or the  
t es t  p a t t e r n  of Attached Fig. 1. 

For double-sided f l e x i b l e  pr in ted  board, two kinds of specimens, i.@. 
one i n  which the  conductor p a t t e r n  is  formed on t h e  f r o n t  sur face  and t h e  
o ther  having the  p a t t e r n  on the  rear sur face ,  shall be prepared. 

The specimen which causes  mechanical damage, f l a s h  over,  spark over o r  
d i e l e c t r i c  breakdown i n  t h i s  test shall not  be used f o r  o the r  tests. 
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7.5.3 Preconditioning The preconditioning s h a l l  be as spec i f i ed  i n  5. 

7.5.4 - Test Apply t h e  vol tage spec i f i ed  i n  the  d e t a i l  s p e c i f i c a t i o n  as 
a d.c. vo l tage  o r  a peak s inusoida l  a.c. vol tage  a t  a frequency 50 Hz o r  
60 Hz, t o  the  spec i f i ed  p a r t  of pr in ted  board. Raise t h e  appl ied vol tage  
gradual ly  t o  t h e  spec i f i ed  vol tage i n  about 5 s, maintain the  vol tage  f o r  
1 min, and then examine ex is tence  o r  nonexistence of such abnormaii t ies  as 
mechanical damage, f l a s h  over, spark over and d i e l e c t r i c  breakdown. 

7.6 Insu la t ion  r e s i s t ance  of sur face  l a y e r s  

7.6.1 Equipment The equipment s h a l l  be t h e  high i n s u l a t i o n  r e s i s t ance  
meter spec i f i ed  i n  J I S  C 1303, o r  a standard r e s i s t ance ,  a universa l  shunt 
and a galvanometer ca l ib ra t ed  t o  an accuracy of +-lo %. 

7.6.2 Specimen The specimen shall be t h e  f l e x i b l e  pr in ted  board, test 
coupon, o r  t h e  tes t  p a t t e r n  of Attached Fig. 1 which has no cover l a y  o r  
cover coat.  

For double-sided f l e x i b l e  pr in ted  board, two kinds of specimens, i.e. 
one i n  which t h e  conductor p a t t e r n  is  formed on t h e  f r o n t  sur face  and t h e  
o ther  having the  p a t t e r n  on the  rear sur face ,  shall be prepared. 

7.6.3 Preconditioning The preconditioning s h a l l  be as spec i f i ed  i n  5. 

7.6.4 - Test 
and then measure t h e  in su la t ion  r e s i s t ance  with t h e  s a i d  vol tage  applied.  

Apply a d.c. vo l tage  500 _+ 5 V,  maintain t h e  vol tage  f o r  1 min 

7.7 Electrical i n t e a r i t v  

7.7.1 T e s t  f o r  c i r c u i t  i s o l a t i o n  

Equipment 
apply t h e  test vol tage,  r e s i s t ance  measuring apparatus  and probes t o  
have e l e c t r i c a l  connection wi th  t h e  spec i f i ed  pos i t ions  on t h e  con- 
ductor pa t te rn .  

The equipment shall cons i s t  of a vol tage  supply which can 

The vol tage  supply shall al low cur ren t  observation and shall have 
a func t ion  t o  l i m i t  t h e  cur ren t  within t h e  cu r ren t  capac i ty  of t h e  t es t  
c i r c u i t ,  t o  avoid t h e  heating. 

Specimen 
pr in ted  board. 

The specimen shall be t h e  spec i f i ed  p a r t  of t he  f l e x i b l e  

Preconditioning The preconditioning shall be as spec i f i ed  i n  5. 

Test Verify t h e  absence of conductive connection between spec i f i ed  
p a r t s  of a conductive p a t t e r n  of a f l e x i b l e  pr in ted  board that were 
intended t o  be unconnected, i n  accordance with t h e  re levant  spec i f i -  
ca t ion  (i .e. ,  artwork, test  da ta ,  d e t a i l  spec i f i ca t ion ,  e tc . ) .  

- 
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Apply t h e  test  vol tage  spec i f i ed  i n  the  d e t a i l  s p e c i f i c a t i o n  
across  the  spec i f i ed  pos i t i ons  of t h e  conductor p a t t e r n  t o  be t e s t e d  
and obta in  the  r e s i s t a n c e  from the  cu r ren t  passing through t h e  con- 
ductors.  I f  t h e  measured r e s i s t a n c e  i s  not  less than t h e  minimum 
spec i f i ed  value,  consider  that i s o l a t i o n  of t he  c i r c u i t  i s  maintained. 

The test vol tage,  dura t ion  of vo l tage  app l i ca t ion  and permissible  
minimum r e s i s t a n c e  value shall be as spec i f i ed  i n  t h e  d e t a i l  spec i f i -  
ca t ion .  

7.7.2 T e s t  f o r  c i r c u i t  con t inu i tv  

Equipment 
supply the  test cu r ren t ,  r e s i s t a n c e  measuring apparatus ,  and probes t o  
have electrical  connection with the  spec i f i ed  pos i t i ons  on the  
conductor pa t te rn .  

The equipment shall c o n s i s t  of a cu r ren t  supply which can 

Specimen 
pr in ted  board. 

The specimen s h a l l  be t h e  spec i f i ed  p a r t  of t h e  f l e x i b l e  

Preconditioning The preconditioning shall be as spec i f i ed  i n  5. 

- Test 
spec i f i ed  j o i n t s  of a conductive pa t t e rn ,  i n  accordance wi th  the  
re levant  s p e c i f i c a t i o n  ( i . e .  artwork, test  da t a ,  d e t a i l  spec i f i ca t ion ,  
e tc . ) .  

Verify t h e  establ ishment  of e l e c t r i c a l  con t inu i ty  through the  

P a s s  t h e  test  cu r ren t  spec i f i ed  i n  the  d e t a i l  s p e c i f i c a t i o n  
through the  spec i f i ed  pos i t i ons  on t h e  conductive p a t t e r n  t o  be t e s t e d  
and obta in  the  r e s i s t a n c e  from the  p o t e n t i a l  d i f f e rence  between the  
s a i d  two points .  
maximum spec i f i ed  value,  consider  t h a t  con t inu i ty  of t h e  c i r cu i t  is  
maintained. 

If t h e  measured r e s i s t a n c e  does not  exceed the  

The test  cu r ren t ,  dura t ion  of cur ren t  and permissible  maximum 
res i s t ance  value s h a l l  be as spec i f i ed  i n  the  d e t a i l  spec i f i ca t ion .  

8. Mechanical performance test  

8.1 P e e l  s t r e n g t h  of conductor 

8.1.1 C l a s s i f i c a t i o n  of test methods The test methods f o r  pee l  s t r e n g t h  
of conductor are c l a s s i f i e d  i n t o  t h e  following two methods: 

Method A I n  t h i s  method, the  copper f o i l  i s  peeled i n  the  d i r e c t i o n  
90" t o  t h e  sur face  from which the  copper f o i l  is  removed. 
otherwise spec i f i ed ,  t he  test  s h a l l  be c a r r i e d  out  i n  accordance wi th  
t h i s  method. 

Unless 

Method B 
180' t o  t h e  sur face  from which t h e  copper f o i l  i s  removed. 
may be used sub jec t  t o  agreement between the  par t ies  concerned wi th  
acceptance i n  such cases ,  t h a t  t he  base material i s  t h i n  i.e. t h e  
thickness  i s  less than 0.025 mm and it i s  d i f f i c u l t  t o  f i x  the  specimen 
t o  t h e  support  so t h a t  it w i l l  not  cause t e n t i n g  o r  break due t o  t h e  
peel ing load, o r  that i t  is  des i red  t o  obta in  t h e  approximate measured 
values  quickly. 

I n  this method, t he  copper f o i l  is  peeled i n  the  d i r e c t i o n  
This method 
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8.1.2 EauiDment 

The equipment shall c o n s i s t  of such a t e n s i l e  tester t h a t  t h e  e r r o r  i s  
wi th in  I1 % of t h e  ind ica t ion ,  t h e  peel ing load f a l l s  15 % t o  85 % of 
the  capac i ty  of the  tester and the  c ros s  head speed can be maintained 
approximately 50 mm p e r  min, and a recorder  which can continuously 
record t h e  peel ing force.  

A support  exemplified i n  Figs. 5 and 6 t o  keep t h e  angle  of copper f o i l  
peel ing d i r e c t i o n  t o  the specimen su r face  from which t h e  copper f o i l  is  
removed 90 _+ 5', f o r  app l i ca t ion  of method A,  o r  a support  having t h e  
equivalent  funct ion.  

Copper 

Fig. 5. S l id ing  support  f o r  measurement of pee l  s t r e n g t h  by 
method A (pee l ing  i n  a d i r e c t i o n  9 0 " )  

( 1 )  
Direc t ion  of p u l l  

t 
Tune wi th  pee l ing  ra te  

o l l  

Reinforc ing  s h e e t  
( i  E 0.50 rnm min.) 

uble-sided adhes ive  t a p e  

Fig. 6. Rotary drum type support  f o r  measurement of pee l  s t r e n g t h  by 
method A (pee l ing  i n  a d i r e c t i o n  90") 

Specimen 

f 

Rotary drum (d iameter  150 mm) 

end clamp 

Clamp 
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