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Abstract 2 0 1 3 2 8

The aim of this thesis is to study the time and temperature dependent of
mechanical property of carbon black filled natural rubber. In this work, the time and
temperature dependent behaviour has been studied experimentally by means of uniaxial
tensile tests, dynamic cyclic loading and stress relaxation tests at various temperatures
between 25 to 100 °C. It was found that the mechanical behaviour varies with
temperature. As the temperature increases, the strength decreases, the hysteresis loop
becomes smaller and the rate of the relaxation process increases. However, the
differences in the mechanical behaviour between the temperature of 80°C and 100°C is
negligible. A visco-hyperelastic material model was employed aiming to capture the
uniaxial large deformation, time and temperature dependent response. The hyperelastic
response was modeled using the strain energy function which is expressed by a
polynomial series N=2. The time dependent response was assumed linear viscoelastic
and the relaxation function was represented by a Prony series. The temperature
dependent was captured by the temperature-time shift function of Williams-Landel-Ferry.
The visco-hyperelastic material model was incorporated into a finite element package
ABAQUS and was used to simulate the responses obtained experimentally. The model
has some success in modelling the uniaxial tensile response and stress relaxation at
different temperatures. The model can depict the hysteresis response but in much
lesser extent than that observed experimentally. A finite element model with the
mentioned visco-hyperelastic material model incorporated of an engine mount was

created for predicting temperature dependent creep response.





