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High Heat Resistant Thermoplastic Vulcanizate Based on
Epoxidized Natural Rubber/Polypropylene Blends : Effect of
Third Blend Component
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ABSTRACT

High heat resistant thermoplastic vulcanizates (TPVs) based on epoxidized natural
rubber/ethylene vinyl acetate copolymer/polypropylene blends (ENR-25/EVA/PP) and
epoxidized natural rubber/chlorosulfonated polyethylene/polypropylene blends (ENR-
25/CSM/PP) were prepared via dynamic vulcanization. Influence of various parameters
include quantities of TMPTMA, types of oil and compatibilizer, ENR-25/EVA ratio as well as
ENR/EVA/PP ratio and types of rubber were studied. Mechanical, dynamic mechanical
properties, oil resistance and thermal stability were also investigated. It was found that the
DCP (1.0 phr) and TMPTMA (7.5 phr); DCP (1.0 phr) and TMPTMA (20 phr) gave the best
overall mechanical properties for ENR-25/EVA/PP and ENR-25/CSM/PP, respectively.
Influence types of oil on various properties was also studied. It was found that the TPVs
with oil gave higher mechanical and dynamic properties than those of the ones without oil
and also found that the aromatic oil (A-20) provided the TPVs with the best overall
properties. In addition, effect of the blend ratio of rubber (ENR/EVA) /PP and (ENR/CSM) /PP
were studied. It was found that 60/40 % by weight of rubber/PP gave the best overall
mechanical properties with smallest rubber particles. Furthermore, It were found that heat
resistant and oil resistant of the TPVs increased with increasing the proportion of PP.
Various types of compatibilizer with loading levels were investigated. It was found that the
TPVs with PhHRJ-PP with a loading level of 5 % wt of PP gave higher tensile strength,
elongation at break and dynamics properties than those of the TPVs with PhSP-PP, PP-g-MA
and without compatibilizer, respectively. Also, the smallest rubber vulcanizate particles
were observed in the TPVs with PhHRJ-PP. In addition, influence of blend ratio of ENR-
25/EVA/PP and ENR-25/CSM/PP was investigated. It was found that tensile strength,
elongation at break, oil resistant and heat resistant increased with increasing proportion of
EVA or CSM. The ageing property of TPVs had lower changing with increasing EVA or CSM
content. TPVs based on ENR-25/EVA/PP and ENR-25/CSM/PP blends gave lowest changing
after ageing at the blend ratio of 0/60/40 and 30/30/40 % wt., respectively. Decomposition
temperature (Ty) of ENR-25/EVA/PP was not changing with increasing EVA proportion, while
that property of ENR-25/CSM/PP increased with increasing CSM content. Furthermore, it
was found that the morphology of TPVs with the blend ratio of 30/30/40 % wt. showed

the smallest rubber particles.





