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INTRODUCTION

D u e to  th e  car p ro d u ctio n  around  th e w o rld  is  in c r e a s in g , the p ro d u ctio n  o f  
rubber parts b e c o m e  a  b ig  m ark et b e c a u se  th ey  h av e  h ig h ly  c o n su m e d  in fu el and  
c h e m ic a l tr a n sm iss io n  lin e  in  a u to m o tiv e  an d  ch em ica l in d u str ies  su c h  as g a sk et, 
su sp e n s io n  b u sh , h o se  air, rubber radiator h o se , h o se  breath er, o il tank p lu g , drain  
p ip e , e n g in e  m o u n tin g , w ea th er  str ip s d o o r  sp o n g e . T h e  rubbers for sp ec ia l  
a p p lic a t io n s  h a v e  p rom in en t p rop erties su c h  as f le x ib ility , th erm al res is ta n ce , 
c h e m ic a l and o il  r e s is ta n c e , c o m p r e ss ib ility , im p act re s is ta n c e , and fr ic tion  
res is ta n c e . A s  a  resu lt o f  the sp e c ia l d es ir e  p rop erties, th e  sy n th e tic  ru b bers p la y  a b ig  
r o le  as m ajor raw  m ater ia ls  b e c a u se  it is  e a s y  to be c o m p o u n d e d  to reach  th e required  
p rop erties . T h a ila n d  is  the la rg est p rod u cer  o f  natural rubber and ex p o r ts  natural 
ru b ber to all o v e r  the w o r ld , w h erea s  th e  sy n th e tic  rubbers are im p o rted  in  great 
q u an tity . S o  th e p rod u ction  c o s t  o f  a u to m o tiv e  rubber part is  in crea sin g .

D y n a m ic  v u lc a n iz a tio n  is  the p r o c e ss  o f  v u lc a n iz a tio n  o f  an  e la s to m e r  
d u r in g  its m e lt  m ix in g  w ith  a th erm o p la stic , w h ic h  resu lts  to  a  n e w  c la s s  o f  m ater ia ls  
c a lle d  th erm o p la stic  v u lc a n iz a te s  (T P V ). T h e  in itia l sta g e  o f  v u lc a n iz a tio n  sh o w  c o -  
c o n tin u o u s  m o r p h o lo g y , th en  a p p ly  an y  torq u e or sh ear rate, rubber p h a se  are g o in g  
to  b e  sep arated  grad u ally  u n til the f in a l s ta g e  w h ic h  e x is t  th e  f in e  d isp ersed  
m o r p h o lo g y .

N o w a d a y s  acry lo n itr ile  b u ta d ien e  rubber (N B R ) u se s  as c o m m e r c ia l sy n th e tic  
rubber in a u to m o tiv e  in d u str ies  and  u su a lly  im p orted  in  a large q u an tity . M o reo v er , 
f lu o r o e la s to m e r  (F K M ) is  w e ll  k n o w n  for  th e  e x c e lle n t  th erm a l, o il and  c h e m ic a l  
r e s is ta n c e s  but th e  p rice  o f  F K M  is  s ti ll h ig h  th erefore  th e  d y n a m ic a lly  v u lc a n iz e d  
b le n d s  o f  e p o x id iz e d  natural rubber (E N R ) and p o ly (v in y lid e n e  flu o r id e )  (P V D F )  
h a v e  b een  r e c o g n iz e d  as T P V  m a ter ia ls  w h ic h  are p r o m is in g  c a n d id a tes  and  N B R  
a c ts  as b en ch m ark  in  th is  resea rch  to c o m p a re  resu lts  from  E N R  b len d s.

Supri and  H . Ism ail (2006) rep orted  that d y n a m ic a lly  v u lc a n iz e d  b len d s  o f  
P V C /N B R  g a v e  b etter resu lts  than  b inary b le n d s  in  term s o f  m e c h a n ic a l p rop erties, 
s w e l l in g  res is ta n c e , therm al s ta b ility  and in teraction  b e tw e e n  P V C  and N B R . T h e  
resu lts  o f  Y a m o u n  c. (2011) su g g e s t  that D B P H  p e r o x id e  sy s te m  w o r k s  b etter as a
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cu rin g  a g en t for  d y n a m ic  v u lc a n iz a tio n  o f  natural ru b b e r /flu o r o e la s to m e r /H D P E  than  
D C P  su lfu r  sy s te m  on  m e c h a n ic a l p ro p erties , d egree  o f  c r o ss - lin k in g , c o m p a tib ility  
and  m o r p h o lo g y . F u rth erm ore, P h o th ip h o n  K . (2 0 1 0 )  w a s  fo u n d  that in c r e a s in g  
D B P H  c o n ten t in  natural r u b b e r /P V D F /P H B V  b len d s  v ia  d y n a m ic  v u lc a n iz a tio n  
resu lt to  b etter  te n s ile  and  tear stren g th  and  o il s w e l l in g  resista n ce .

N o w a d a y s , p e o p le  h av e  a b ig  c o n cern  ab ou t th e  g lo b a l w a r m in g  and there  
are m an y  en v ir o n m e n ta l fr ien d ly  p rod u cts  to  sa v e  the w o r ld  or red u ce  th e c h a n c e  to  
d estro y  the en v ir o n m e n t. P o ly la c tic  a c id  (P F A ) is the m o st  p op u la r  en v ir o n m e n ta l-  
fr ien d ly  p la s t ic s  and b e in g  ab le  to  h y d r o ly z e d  e a s ily  by therm al. D u e  to the h ig h  
v is c o s ity  o f  P V D F , ad d in g  P F A  is  p r o m is in g  su b sta n ce  to  im p ro v e  th e f lo w  o f  P V D F  
d u rin g  the p r o c e ss . T h u s m a k in g  th e b le n d s  o f  E N R  and  P V D F  m a ter ia ls  c o u ld  b e  
p ro m isin g  ca n d id a te s  to  b e  u sed  a s  e x c e lle n t  o i l  and c h e m ic a l re s is ta n c e  m ater ia ls .

In th is  stu d y , P V D F  and P F A  u sed  as th erm o p la stic  part to  p r o v id e  o i l  and  
c h e m ic a l res is ta n t p ro p erties  and m a k e  it m ore  en v iro n m en ta l fr ien d ly , r e sp e c tiv e ly .  
E N R  u sed  as rubber part to  p ro v id e  th e  e la s to m e r ic  p rop erties . T h is  research  rep ort 
th e  e f fe c ts  o f  d y n a m ic  v u lc a n iz a tio n , c o n te n ts  o f  E N R , P V D F , cu r in g  ag en t and  
o r g a n o c la y  in c lu d in g  th e  a d d itio n  o f  P F A  that a ffe c t  on  m e ch a n ica l and therm al 
p rop erties, m o r p h o lo g y  and  o il s w e l l in g  in d e x  o f  the b len d s .
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