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Finite Element Analysis of Steady-state Rolling of Radial Tire

JIANG Feng-lin
(The Tyre Research Institute of Double Coin Holdings Ltd, Shanghai 200245, China)

Abstract: Using 11. 00R20 radial tire as an example,a finite element model of steady-state rolling
radial tire was established, considering the geometric nonlinear deformation of the tire and the large
deformation in nonlinear contact between the tire and ground, as well as the tire and rim. The axial
force distribution, contact pressure distribution and friction stress distribution were studied for the tire
with standard pressure and load in the case of static loading and steady state rolling,and the rolling ra-
dius was obtained. The results showed that,at the same angular velocity,the absolute value of longitu-
dinal friction force increased as the friction coefficient increased. As the angular velocity increased, the
side friction force increased at first and then decreased. Under braking and traction state, the ground
tire friction stress distribution was quite non-uniform, the high friction stress area was extended to the
opposite direction of the movement direction under the braking condition,and the high friction stress
area was extended to the movement direction under the traction condition.

Key words:radial tire;steady-state rolling;finite element analysis
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