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Calculation of the stress and strain distribution in rolling car tires
by using the finite element method
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Abstract

This project aims to calculate the distribution of the stress and strain in rolling
car tires by using the finite element method. In this study, the tire is modeled as a 3-
dimensional rubber tire and assumed to behave as a linear elastic material. The rolling
car tire is assumed to be subjected to two loading forces; the body force of the car
and the pressure of the air in the tire. The calculation includes of three cases. For case
1, the car speed is 40 km/hr while the weight of the car is 4,250 kg and the tire pressure
is 2.1 MPa. For case 2, the car speed is 40 km/hr while the car weight is 5,162 kg and
the tire pressure is 2.1 MPa. In case 3, the car speed is 60 km/hr while the weight of
the car is 4,250 kg and the tire pressure is 2.1 MPa. Finally, the comparisons between
the stress and strain for every case are carried out in order to determine the factors

influencing on the distribution of the stress and strain in the rolling car tires.

As a result, it is found that the different car weight and different car speed
cause the different values of the stress and strain distributing in the rolling car tire.
Moreover, when the weight of the car increases, the maximum values of the stress and
strain also increase. In another way, while the car speed increases, the maximum

values of the stress and strain decrease.



