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Numerical simulation of tire wear in cornering
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Abstract

Since the past, tires, as one of the primary components of a vehicle, have been the focus of automotive designers. The
mechanical response of the tire affects the behavior of the entire vehicle. Therefore, examining its performance and
durability has been one of the topics in the tire field. With the advent of computers and finite element software, a new
field was created in tire research and development. The development of the finite element method made it possible to
optimize this effective component of the vehicle with greater precision. One of the damages that occurs to the tire is
the loss of tread. Tread wear causes a loss of contact quality with the road, and this is what determines the life of the
tire. In this study, tire wear for a cornering vehicle has been three-dimensionally simulated. For this purpose, a finite
element model has been developed in the commercial software ABAQUS. The wear process has been modelled with
a linear wear theorem by scripting a subroutine. The adaptive mesh technique has been used for re-meshing in the tire-
road contact area. The steady-state transport technique has been used to simulate the long-term motion, significantly
reducing time cost. The results indicate that, in vehicle cornering, tire wear would advance to one side. Moreover, the
wear would significantly increase in comparison the tire wear for a straight forward motion of vehicle with 8 m/s linear

velocity. The front of the tire is in the contact patch and inside the curve. The front of the tire experiences more wear

than other areas due to increased pressure and the Archard relationship.
Keywords: Tire, Automotive, Wear, Simulation
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