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ABSTRACT

Synthetic rubbers are most widely used and fastest growing in the industry. In many
applications such as automotive weather-stripping and seals, glass-run channel and rubber mechanical
goods, plastic impact modification, thermoplastic vulcanizates and motor oil additive. The component
of automotive weather-stripping, seals and cable line can be produced by ethylene-propylene rubber
(EPDM). Moreover, in some application such as seals, o-ring used in the engine and contaminate with
oil. The aim of this thesis studies effect of oil on dynamic properties of EPDM rubber under pre-strain.

At first in this study, the comparison of the dynamic mechanical techniques between dynamic
mechanical analyzer (DMA) and oscillating beam were investigated. Both dynamic storage and loss
moduli for a range of rubber compounds over a range of specified tensile pre-strains were investigated.
It was observed that the dynamic storage modulus and the dynamic loss modulus from these two
techniques were quite similar at low strain and at a specific frequency. The dynamic mechanical
properties of unfilled EPDM rubber compounds without liquid oil were independent of the static pre-
strain at low extensions but the dynamic storage and dynamic loss moduli was increased at the high
static pre-strain.

In second part, the dynamic behaviour of swollen carbon black filled EPDM rubber as a
function of pre-strain was studied. The compounds containing various content of reinforcing carbon
black and oil were employed to study the dynamic behaviour. It was found that the dynamic storage
modulus and the dynamic loss modulus of unfilled EPDM and carbon black filled EPDM increased
with increasing the static strain. Furthermore, the different amounts of oil were swollen into the filled
rubber compounds to investigate their effect on the dynamic mechanical properties. The dynamic
storage and loss moduli were decreased with increasing level of oil incorporated in the EPDM rubber
compounds. Furthermore, the effect of type of interaction between rubber and filler, physical and
chemical interaction, on the dynamic behaviour was studied by varied carbon black surface area for
physical entanglement and incorporating silica for chemical interaction. The decrease in dynamic
behaviour can be explained by the softening of elastomer, and the dilution filler volume fraction. The
most of the carbon black-rubber interaction is physical interaction and this interaction was easier to
break down under dynamic force in the present of oil. It was also found that oil had the same effect on
the dynamic behaviour though the vulcanizing system was changed.
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