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Abstract . 1 7 3 3 7 2

This study aims to demonstrate that computational finite element analysis is a powerful
tool that can be used to study the mechanical behaviour such as deformation, stress and strain
distribution and strain energy density distribution in composite solid tyres. It also can be used
to give the better understanding of the influence of the components constituted in the solid
tyres on the tyre mechanical behaviour. This can lead to form guidance for better tyre design.
More importantly, the computational modelling can save a lot of time and cost for testing
new designs without having to construct real prototypes for every new designs. However, to
get results with good accuracy a model needs enough nodes, the use of right type of elements,
nonlinear material model with rubber, the use of right boundary conditions, the knowledge of
the material characteristics and parameters and the validation of the finite element analysis.

In this study, a finite element model of a Thai made solid tyre was constructed to
simulate the static compressive loading condition. The solid tyre 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. Thus it can be said that the finite element
model constructed can give trustworthy analysis. Investigation of the influence of various
aspects of rubber components used in the tyre construction on the strain energy density
distribution which can be linked to identification of damage risk areas was also carried out.
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