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Finite Element Analysis of Radial Tire Based on Elastic Theory of
Different Modulus in Tension and Compression

LENG Guoyang',LU Jing',ZHAO Changsong”, MA Yingsong'"
(1. Guangxi University of Science and Technology, Liuzhou 545006, China; 2. Sailun Group Co. , Ltd, Qingdao 266500, China; 3. Guangxi
Automobile Group Co. ,Ltd, Liuzhou 545007, China)

Abstract: When the vehicle is running, the stress state of each part of the tire changes with the load
conversion of the whole vehicle. The belt layer, which is the key stress component of radial tires, exhibits
different deformation states and mechanical properties when under tension and compression. Based on the
elastic theory of different modulus in tension and compression, the material subprogram of UPFs ( User
Programmable Features ) was compiled, and the secondary development of ANSYS software was carried
out. The belt material was set to different tensile modulus and compressive modulus to simulate the inflation
and obstacle crossing rolling conditions of radial tire. The results showed that it was more consistent with the
actual structural characteristics of the tire by considering the different mechanical properties of tire skeleton
material in tension and compression. This method had certain reference value for accurately simulating the
tire stress state and tire structure design optimization.

Key words: radial tire; belt; skeleton material; different modulus in tension and compression; finite
element analysis; ANSYS UPFs
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