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of vulcanized rubber domains. Enhanced rubber elasticity 
and damping properties were observed with increasing rub-
ber content in the blends, as indicated by decreased tension 
set and tan δ. Furthermore, temperature scanning stress 
relaxation results show that with increasing rubber content 
the blends had their relaxation curves shifted upwards and 
thermal resistance increased. In addition, thermal prop-
erties characterized by DSC show the decreasing heat of 
crystallization (H) of COPE, or decreasing crystallinity, 
with increasing rubber content.
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Introduction

Thermoplastic elastomers (TPEs) are a class of copoly-
mers, or physical mixes of polymers such as a plastic and 
a rubber, that inherit both thermoplastic and elastomeric 
properties from these mixed components. They are typi-
cally processed using thermoplastic processing equipment. 
Generally, two types of blending techniques have been 
used to prepare these polymer blends that are physical 
mixes of an elastomer and a thermoplastic, namely simple 
blending and dynamic vulcanization techniques [1]. A sim-
ple blend includes no curatives, with the main aim to form 
a co-continuous phase morphology [2]. On the other hand, 
in dynamic vulcanization, the elastomer phase is cured 
during mixing, and the final products are typically called 
thermoplastic vulcanizates (TPVs) or dynamic vulcanizates 
(DVs). The TPVs are a special class of TPEs with micron 
size rubber domains dispersed in the thermoplastic matrix 
[2].

Abstract Novel thermoplastic vulcanizates based on 
copolyester (COPE) and epoxidized natural rubber with 
30 mol% epoxide (ENR-30) were prepared with vari-
ous blend ratios and their properties were investigated. 
The main target was to prepare the dynamically cured 
COPE/ENR-30 blends with low hardness (lower than 80 
Shore A) but superior in damping properties. The mix-
ing torque of the blend mixer was captured and it was 
found that increasing the fraction of rubber increased the 
final mixing torque. Dynamic mechanical properties of 
the blends were also determined. It was found that with 
increasing rubber proportion, storage modulus and com-
plex viscosity were increased but tan δ was decreased. In 
addition, morphology of the blends shows increasing size 
of vulcanized rubber domains dispersed in the thermoplas-
tic matrix with increasing of rubber proportion. However, 
the strength properties decreased in terms of Young’s and 
100 % moduli, tensile strength, elongation-at-break, and 
hardness. This might be attributed to the increasing size 
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