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APPENDICES

Appendix A Raw Material Datasheets

D atashee t o f  P V D F -H F P  S ole!'6 1010/1001 fro m  P ro s ta r  C h e m ic a ls  C o ., Ltd. 

Table A1 S om e p ro p e rtie s  o f  S o le f  1010/1001 P V D F -H F P  c o p o ly m e r

P ro p ertie s V alues S tan dard
A p p earan ce W h ite  p o w d e r V isu a l in sp ec tio n
M elt F lo w  In d ex  (M F I) at 230°c (5 kg) 7 g /10  m in A S T M D  1238
V o la tile  C o n ten t 0 .05 % S O L V A Y  m ethod
D en sity 1 .76-1 ,80  g /cm 2 A  S T M  D 792
T en sile  s tress  a t b reak > 2 0  M P a A S T M  D 638 D
E lo n g a tio n  at b reak 350  % A ST M  D  638 D
T en sile  M o d u lu s < 1 20 0  M P a A S T M D  638 D
M eltin g  P o in t 158-162 ° c A S T M D  3418
V ica t P o in t 1 > 145 A S T M  D 1525
V ica t P o in t 5 > 90 A S T M  D 1525
B rittlen ess  T e m p e ra tu re < -14 A S T M  D 746
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Appendix B Dynamic Mechanical Properties of Neat PVDF-HFP

F u rth e rm o re , the  v a ria tio n  o f  the s to rag e  m o d u lu s  and  d am p in g  fac to r w ith  
tem p e ra tu re  w as s tu d ied  v ia  D M A  tech n iq u e  in  the  ten s ile  m o d e , and  the re su lts  are 
sh o w n  in  F ig u re  B l .  P V D F -H F P  had  a h ig h  ten sile  m o d u lu s  in  th e  -70-0°C  tem p e ra 
tu re  range . T he te n s ile  m o d u lu s  d ecreased  g rad u a lly  w ith  in c rea s in g  tem p e ra tu re  be
cause  o f  th e  h ea tin g  e ffec t. T h is  w as due  to  the  m e ltin g  o f  th e  sh o rt p o ly m er side 
ch a in s  o f  th e  h o s t p o ly m e r (Jiang , z . .  1997).

T h ere  w ere  3 re lax a tio n  reg io ns o b ta in ed  fro m  d a m p in g  fac to r g raph , w h ich  
re fe rred  to  p, P ' and  a  re la x a tio n  state. T he f irs t re la x a tio n  w as ca lled  P -re lax atio n  
sh o w s th e  d y n am ic  g lass  tran s itio n  tem p e ra tu re  (Tg) o f  m a te ria l w h ic h  w as foun d  at -
39 .9  ° c .  T h is  re la x a tio n  re fe rs  to the  m o lecu la r  m o v em en t in  am o rp h o u s  reg ions 
w h ic h  re fe rred  to  th e  d ram a tica lly  d ec rea s in g  o f  th e  P V D F -H F P  film s. T he second  
re la x a tio n  w as fo u n d  in  th e  te m p e ra tu re  ran g e  fro m  0 ° c  to  50 ° c  w h ich  w as re ferred  
to  P ' re lax a tio n . P a tro .,2 0 0 8  ex p la in ed  th a t th is  re lax a tio n  in d ica ted  to  th e  fo ld ed  o f  
am o rp h o u s  reg io n s  d u e  to  the  co m p ressed -fo rce . T he last re la x a tio n  ca lled  a re la x a 
tion  th a t a sso c ia ted  w ith  seg m en ta l m o tio n  in  the  c ry s ta llin e  reg io n s , ex h ib ited  near 
th e  m e ltin g  te m p e ra tu re  o f  P V D F -H F P .

Figure Bl T he  s to rag e  m o d u lu s  (E ) and  d am p in g  fa c to r  o f  P V D F -H F P  film  in the  
- 7 0 - 1 00"C  te m p e ra tu re  range .
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