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Mechanical Study on the Chipping Phenomenon in Automobile Tires

by Masaki Hamada

Abstract

Hyper-elastic materials are difficult to analyze stress and strain distribution using conventional FEM. Since rubber has
complicated mechanical characteristics which are material nonlinearity, geometric nonlinearity, viscoelasticity and temperature
dependency, it is very important to investigate the details of mechanical characteristics by measurement. To develop new rubber
materials, it is important to investigate the mechanical properties measured is very important. And, in recent years, the developments
of measurement methods are developing and strain deformation of the rubber materials. In this study, non-linear analysis is
performed by using Ogden strain energy function that can estimate reproduce the actual behavior of the rubber materials widely.
Also check the accuracy of the nonlinear FEM analysis by the experiment of rubber materials. In addition, automobile tires took up
as an example of real product and proposed method is applied to this problem. In addition, the chipping which is one of the fracture

phenomena of the tire is investigated.
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Fig.3 Schematic illustration of tread patterns
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Fig.4 Stress distribution along line A-B
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Fig.12 Stress distribution of lag tire loaded in vertical direction
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