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Simulations of the stress and strain distribution in rolling motorcycle tires
using the finite element method

By Ms.Natchaya Tonapan
Mr.Panyasit Phasuktham

Mr.Bhubet Seangtong

Abstract

The objective of this project is to study the factors affecting the stress and
strain distribution in motorcycle tires while moving by using the finite element
method. The studies were included of 5 cases for different pressure in the tire and
different velocity of the tire: for case 1, the pressure is 29 psi and the velocity is 40
km/hr: for case 2, the pressure is 29 psi and the velocity is 80 km/hr: for case 3, the
pressure is psi and thevelocity is km/hr: for case 4, the pressure is 33 psi andthe
velocity is 40 km/hr: for case 5, the pressure is 36 psi and the velocityis 40 km/hr.In
this research, by using a commercial program, a solid 3D model of tire is created and
analyzed by using the finite element method in order to calculate the distribution of
the stress and stress in the tire. The tire is made of rubber and it behaves as a
hyperelastic material describing as the Mooney-Rivlin model. Finally, the comparison
between the results of every case is carried out in order to find the factors that
affect the distribution of the stress and strain on the tires of the motorcycle.

As the results, it is found that when the pressure and the speed of the tires
are different, the stress and strain distributions in the motorcycle tires are also
different. In the meantime, the sidewall of the tires shows the highest stresses and
strains for all cases. By comparing the graphs of the relationship between the stress
and strain at the highest stress and strain position, it is found that the speed and
pressure of the tire cause the increasing of the stress and strain when the time
increases. Finally, the knowledge contributed from this research can be applied in
design and development the quality of the motorcycle tires in manufacturing

industry.
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