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ABSTRACT

Dynamic vulcanization of fluoroelastomer (FKM), natural rubber (NR) and high density

polyethylene (HDPE) with vulcanizing agent was carried out in the internal mixer at temperature
of 150°C and 50 rom. The obtained thermoplastic elastomer was cured and formed by

compression molding at 180°C. As a result, the product “thermoplastic vulcanizate” was
obtained with well compatibilized morphology; the plastic particles of 1 micron size were
distributed in rubber matrix where NR phase was distributed in FKM major phase. The content
of FKM and NR in the formular was altered as 60/10, 55/15, 50/20, and 35/35 %wt while the HDPE
content is constant at 30 %wt. According to the cure results, as the NR content increased, torque

tended to decrease as well as cure rate and cure time. Addition of organoclay brought about

higher cure time and torque. Increasing cure temperature from 150°C to 180°C resulted in
increasing cure time of about 10 times while having the similar maximum and minimum torques.
Thermoplastic vulcanizate showed good mechanical properties. It was found that
HDPE/FKM/NR 30/60/10 %wt had tensile strength of 11 MPa, elongation at break 150%, tear
strength 5 MPa, Harness shore A 90, the best resistance to gasohol 91/95/E20 at room

temperature (swelling of 1.1 times or increasing swell of 10%), and good resistance to biodiesel

B5. When the swelling was measured at 100°C, the swelling increased by 25% except in E20
where the swelling was increased by 45% thus this formulae reduced the cost by 25%. When
organoclay was added to the mixed rubber, the mechanical properties (tensile strength and
elongation at break) reduced about 40% but the hardness and tear strength decreased not
beyond 10% while the resistance to gasohol E20 and biodiesel B5 became better especially at
higher temperature and higher NR content. When NR content increased to 35 %wt, the
mechanical properties and resistance to oil were reduced; i.e. tensile strength reduced by 28%,
tear strength reduced by 20%, and hardness slightly reduced about 5% while swelling in E20
and B5 was increased to 50% and 70% at high temperature. Moreover, elongation at break
increased 33% and especially with organoclay, it was increased greater than twice and the cost
was cut by 50%. When comparing to the formulae without curing agents, the mechanical
properties, tear strength and resistance to all 4 oils were worse than those preparared by
dynamic vulcanization. The formulae with 10 %wt showed the most similar resistances to

gasohol and biodiesel like the cured FKM.
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