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Finite Element Analysis for Steady Temperature on the Rolling Tire
Based on the Numerical Inverse of Tests

WANG Xiao-jun, LI Wei, XIA Yuan-ming

(Department of Mechanics and Mechanical Engineering, Key Laboratory of Mechanical Behavior and Design of Materials, University of

Science and Technology of China, Hefei, 230027)

Abstract: According to the one-way coupling idea for predicting temperature distribution on rolling
tires, an analysis method for obtaining steady temperature distribution on steady state rolling tires
which is complied by the FEA software ABAQUS is presented. One-way coupling analysis method in-
cludes three modules which are deformation analysis, energy dissipation analysis and heat transfer a-
nalysis. In the deformation analysis, equilibrium hyperelastic constitutive equations which are ob-
tained by our experiments are applied; In the dissipation energy analysis, dissipation energy is calcu-
lated by combining the stress-strain distributions derived from the deformation analysis and viscous
dissipation characters; In the heat transfer analysis, combining temperature on tire side tested by
drum test, a numerical inverse method is described for determining the heat convection boundary on
tire side. Because of the complexities of the figure and configuration details of the tire side, the heat
convection boundaries on tire side are different from those of the rotating flat disk in still air; however
the numerical inverse method presented in this paper can avoid the difficulty of measuring heat ex-
change coefficients on tire side.

Key words: tire; temperature; FEA; numerical inverse; heat exchange coefficient



