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This thesis aims to use finite element analysis as a mean to study the mechanical
behavior such as the distribution of stress, strain and strain energy density in a
composite solid tire subjected to static loads. This is without the consideration of friction
and treads. A finite element model of a Thai made solid tire was constructed to simulate
the static compressive loading condition. The solid tire being modeled constitutes of
three types of rubber of components and steel wires. Rubber materials were
represented using polynomial hyperelastic model. The predictions from the finite
element simulation were validated against the real experimental data for the same static
loading condition. The predictions of displacements in the direction perpendicular and
parallel to the contact plane were in good agreement with the experimental data. It was
found also that the region of high strain energy density is the same region where the
thermal fatigue failure occurs.

The influence of the properties of the components constituted in the solid tire on
the tire mechanical behavior was also investigated using finite element analysis. It was
found that the variation in thickness of the middle layer and outer most layer rubber
components has great influence on the distribution of the strain energy density. The
variation of the modulus of the outer most layer component has the most effect on the
maximum value of strain energy density.
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