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Mechanism of Polygonal Wear of Tire Based on Variable Stiffness of Lateral
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Abstract

Considering the nonlinear characteristic of tire’ s grounding friction, a polygonal wear model of tire

was established based on variable stiffness of lateral. Then the stability of system was analyzed,and the

self-excited vibration of tire was proved to be a kind of stable periodic vibration caused by Hopf

bifurcation of system. Finally, the ranges of speed and toe-in angle which could motivate self-excited

vibration were given through numerical simulation. The results showed that the polygonal wear was a

typical nonlinear self-excitation vibration phenomenon caused by the tread’ s lateral self-excited vibration,

and the polygonal number was equivalent to the ratio of the lateral vibration frequency of tire tread to the

rotational frequency of tire. This model could explain the formation mechanism of the polygonal wear of

tire.
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Fig. 1 Theoretical model of self-excited

vibration for tread-pavement
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Tab.1 Lateral stiffness of tire at different vertical

load and inflation pressure N/mm
) S JE/kPa
#HAi/N 200 220 250 280 300

2000 597.4796 608.9521 640.6876 620.3362 586.5459

3000 635.7288 717.3154 776.1375 708.3662 669.4062

4000 664.0040 746.4247 788.8870 730.8116 682.4191

5000 672.2248 765.9115 803.7944 751.7155 692.4932
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Fig.2 Friction vibration model of tread
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Fig.3 Schematic diagram of camber vibration
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