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Wear Analysis of Tread Pattern for Pneumatic Tire
Jinn-Tong Chiu
Assistant Professor, Department of Mechanical Engineering,
De Lin Institute of Technology

Abstract

The wear prediction of tire tread pattern is a time-consuming work and almost from road test of real tire at
present. The test tire is traveled about 2 to 3 kilometers in two months or three to obtain the wear of tread pattern.
Thus building up a simulation procedure to predict the tread wear is a necessary technique for a new tire design.
Tire performance such as tread wear, handling, noise, traction, etc., is determined ultimately in the tire footprint.

The finite element method (FEM) is applied to obtain the footprint pressure and predicted the tread wear in
this paper. The 3D FEM model includes the structure and tread pattern of tire. The material behavior of tire is
considered as a composite material model for the cord-plies and Mooney-Rivlin model for rubber layers.
Developing the 3D geometric model and mesh of tread pattern from 2D tread pattern.The 3D FEM mesh of tread
pattern is contacted with the structure of tire by the glue algorithm. The whole model of tire is contacted with
ground subject to the weight of car. The footprint pressure is calculated for static wear prediction. According to
the results of simulation, the estimation method of the uneven wear is developed to propose the alleviation of
uneven wear.

Keywords: tire, footprint pressure, tread wear, finite element method
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Ex(Mpa) | 1512 | 9.921 | 449 | 8715 | 62.42

Ex»(Mpa) | 10.02 | 9.921 | 20.32 | 18.48 | 62.42

Ess(Mpa) | 10.02 | 38670 | 449 | 8715 | 73250
Gi(Mpa) | 1.44 | 1.981 | 1.981 | 1.44 | 8
Ga(Mpa) | 1.44 | 1.981 | 1.981 | 1.44 | 8

Gau(Mpa) | 2.08 | 2.340 | 3578 | 2.687 | 12.31
Vi 049 | 0.49 | 049 | 0.49 | 0.49

Vs 0.49 |0.0001]0.0223 [0.0087 | 0.0004
2 1

Vi |0.00288 |0.3985 |0.1222 [ 0.1217 | 0.4481

6
(kg/m®) | 1200 | 1200 | 1200 | 1200 | 1200

2 1b s HOR R s

Ped | e | AR | Apex %
E(Mpa) | 384 | 1365 | 3.84 6.93
v 045 | 045 | 045 0.45
p(kg/m’) | 1200 | 1200 | 1200 | 1200

W 3 20k
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