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Introduction

Since the processing of polymer in most cases involves flow

of the m aterial, a thorough understanding of the flow ch arac te ris tic s

of the compc^ite is  e ssen tia l. Viscosity data and knowledge on melt

e la s tic ity  behaviour at d ifferent tem peratures and shear rates

are highly  useful in selecting the processing conditions and also

to design processing instruments as described by Brydson^. Studies

on the rheological behaviour and the extrusion ch arac te ris tic s  of
2 3polymer melts have been reported by White and Tokita and White . 

Setua studied the rheological behaviour of sho rt s ilk  fib re  filled

elastom ers and confirmed the pseudoplastic nature of the composite. 

The rheological behetviour of short jute fib re  reinforced natural
4

rubber composites has been studied by Murthy a^. . The present

paper deals with the r.'ieological ch a rac te ris tic s  of sh o rt s isa l

fib re  reinforced natural rubber composites. The effects of shear

s tre s s , fib re  concentration, bonding agent and tem perature on melt 

v isco sity  and e la s tic ity  ch arac te ris tic s  have been investigated.

Experim ental

S isal fib re  was chopped to a length of 10 mm. The acetylated



fib re  was p repared  from the raw s isa l fib re  as per the method

reported  by Chand ^   ̂ The mixes were prepared  in a laboratory
/
model two ro ll mixing m ill. Rheological s tud ies were carried  out 

using a cap illa ry  rheom eter attached to the Zwiclc universa) testing 

machine model 1474.

Results and discussion

Formulation of mixes were given in Table 1. It is  observed 

that during mixing the fib re  has undergone severe breakage and 

the c r itic a l 10 mm length of the s isa l f ib re  is reduced to varying 

sizes . During extrusion  the fib re  again undergone breakage and 

at a shear ra te  of 3300 more than 50 per cent of the fib res

are reduced to below 2 mm. Table 2 p resen ts the data on variation 

of v isco sity  with shear s tre ss  at 100*^0. It is  evident tha t the 

composite behaves like  a pseudoplastic m aterial, as the shear v isco­

s ity  decreases w ith the increase in sh ear s tre s s . The increase 

in v iscosity  due to fib re  loading is due to the fact that the 

presence of f ib re  re s tr ic ts  molecular m obility under shear. It is

also observed tha t the  fib re s  are  mainly concentrated at the jperi-
i

phery of the ex trudate  a t low shear ra te , but form a uniform d is ­

persion through out the m atrix a t high shear ra te .

The varia tion  of sh ear v iscosity  with tem perature showed 

that as the tem perature Increases shear v iscosity  decreases. It 

is  seen that d ie swell decreases by the addition of f ib re s . The 

reduction of d ie sw ell in presence of fib re s  has been reported  
0

e a r lie r  . It is  also observed that presence of fib re  reduces the 

ex trudate  d is to rtion  at high shear ra te s .



Ingredients J P Q R E

Natural ru b b e r 100 100 100 100 100

Stearic  acid 1.5 1.5 1.5 1.5 1.5
Zinc oxide 5.0 5.0 5.0 5.0 5.0
Resorcinol 0 .0 2.5 5.0 7.5 8.75

Hexa* 0.0 1.6 3.2 4 .8  5.6
Sisal f ib e r  (ace ty la ted ) 0.0 10.0 20.0 30.0 35.0
Sisal f ib e r  (un trea ted) 0.0 0.0 0 .0  0 .0  0.0
TDQ** 1.0 1.0 1.0 1 .0  1.0

CBS*** 0.6 0.6 0.6 0.6 0.6
Sulphur 2.5 2.5 2.5 2.5 2.5

* Hexamethylene te tramine.
** 2 :2 :4  t r im e th y l  1 ,2 -d ih y d ro q u in o l in e  po lym erized .  

N-cyclohexyl benzoth iazyl  sulphenamlde.

1

Table 6. V iscosity  (NS mm of mixes at se lec ted s h e a r  ra tes ,

Shear r a te  (s"^)  J P Q R E

8.33 2797.03 12120. 51 13985.52 13052.86 20511.69

83.31 2703.8 2517.33 2797.04 2890.27 3729.39

833.17 391.58 382,,26 428.87 447.52 596.70
8331.77 55,94 62 .46 74.58 83.91 111.88
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