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The cure characteristics and mechanical properties of blends consisting of
hydrogenated natural rubber (HNR) and natural rubber (NR) blends were investigated. The »
HNR/NR blends at 50/50 wt ratio were vulcanized using various cure systems: peroxide
vulcanization, conventional vulcanization with peroxide and efficient vulcanization with
peroxide. The HNR/NR vulcanizates cured by the combination between peroxide and sulfur
donor (tetramethylthiuram disulfide, TMTD) in the efficient vulcanization with peroxide
exhibited the best mechanical properties. It was also found that the hydrogenation level of
HNR did not affect the tensile strength of the vulcanizates. The tensile strength of the blends
decreased with increasing HNR content due to the higher incompatibility to cause the
noncoherency behavior between NR and HNR. However, the HNR/NR vulcanizate at 50/50
wt ratio showed the maximum ultimate elongation corresponding to a co-continuous
morphology as attested to by scanning electron micrographs.

For the effect of vulcanization system and blend ratio on thermal and oxidative
resistance of HNR/NR blends, it was found that the combination of peroxide and sulfur donor
vulcanization exhibited the highest retention of tensile strength after thermal aging of
vulcanizates with different saturation levels. The results from thermogravimetric analysis
(TGA) indicated that the saturated structure of HNR had higher decomposition temperature
and activation energy to enhance the thermal stability of HNR/NR vulcanizates. The initial
and maximum decomposition temperatures of NR and HNR phases in HNR/NR vulcanizates
were not affected by rubber blend ratio. This suggests that the decomposition pattern of
HNR has no influence on another constituent. The increase in HNR content in the blends
could retard the ozonolysis resulting in the surface cracking attacked by ozone.

In addition, the chemical modification of HNR via fictionalization of thioacetate was
also investigated for using as a compatibilizer of rubber blends consisted of HNR and NR. It
was observed that the addition of thioacetate-modified HNR (HNRTA) in the HNR/NR blends
at 50/50 wt ratio caused the slightly longer optimum cure time and showed the higher
mechanical properties. This implied that HNRTA could be used as the compatibilizer for the

NR and HNR which contained the different unsaturation levels.





