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RHEOMETRIC STUDIES ON POLYBUTADIENE
AND NATURAL. RUBBER
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om polybutadiens and naiuea! rubber.

In this paper atlempls have been made o descrebe how oscillating Jdisk theomesteic data ane
uiey 1o gludy the temperature coefficient and  activation energy of valcanization and, uple
a certain extent, réaction kinetics for apnoal rabber (NR) and polybutadiene rubber,

A svsemaric study was condoced by seiecting twn carbon blacks namely HAFIISAF, uha'mg-
ing their dosarme and sulphur bo sce their effoct. The' -obmained data are comparsd
with each oiber, Iy observed that polybutadicnc and ngiaral rubber. have got tempe-
ratore poelliciont of 1,95 1 1.80 in the temperature range of. 115° to 170°C and activation
energy value of 19 K cd mole™',  The vulcanization rezetion of polybutadiens rubber socos
to be of first ordar.
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INTRODUCTION:

Oscillating disk rheometers are widely
vsed (o test rubber stocks belore provessing.
Rheomelers monitor viscosity of the un-
cured stock, lune o onsel of cure, cure
rate, completion of cure and the stifliness
of Lthe cured stock. Apart from this, it
alse gives indicalion about mixing and
filler dispersion details. A review of availa-
ble literature shows that apart from
obtaining processing characteristics through
rhgometric curves, nol much aviennon has
beenn paid towards rteactiom kinetics and
activation energy of vulcanization. (Frgade
ei af, 1982; Mathor ef &f, 1983; Pal and
Basu, 1983; Pal er of, 1983, [984: Isayey
amd Deng, 988). Aunempts have  been
made i the present  study to find out
temperature  cocficient  and  activation

energy of vuleanization and, upto i ceriain

exient, kinetic dala through rhsographs.
The lemperature voeflicient valuc is useful
to lind out curing time and curing rate
whep suflicient stearn pressure is Dot avai-
lable on the press, The activation encrgy
value gives an idea about the vulcanization
sysicm and the %imetic data areuseful for
assessing reaction rate, ate.

BEXPERIMEMNTAL

The characteristics of 1he rubbers used
are given in Table | and the composition
of the mixes m Table 2,

INTERMAL MIXING

The stocks were mixed in a BR model
banbury mixer. The rotor specd was
77 tpm, ram pressure 4 kg o2 and dump
temperature 145 150°C. The following
mixing cvele was used (ASTM, 1973a, h).




