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Fig.1 Tweel non-pneumatic tire for all-terrain vehicle
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Tab.1 Mesh types of 3D continuum cells
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Fig.2 Node distributions corresponding to cells of different mesh types
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Fig.3 3D model of non-pneumatic tire
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Tab.2 3D model parameters of non—-pneumatic tire
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Tab.3 Material parameters of sixth order Ogden hyperelastic
constitutive equation of elastic spoke rubber material

i u; a,;

1 320.686 7 3.0175
2 —336.0349 4.9722
3 110.394 9 6.802 1
4 —151.918 7 —0.6546
5 74.405 3 —2.7825
6 —12.5220 —4.5338
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Fig.4 Schematic diagram of non—pneumatic tire mesh generation and different type mesh generations of elastic spokes
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Fig.5 Displacement nephograms of elastic spokes with different mesh types
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Fig.6 Force-displacement curves of elastic spokes with different mesh types
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Fig 9 Fatigue life nephograms of elastic spokes with different mesh types
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Fig. 10 Scatters of fatigues lives and calculation time of elastic spokes
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Simulation Analysis of Fatigue Life of Elastic Spoke of Non-pneumatic Tire

HAN Xue,GU Bochao,LIU Chen,YE Xin,LU Yonglai,LI Fanzhu
(Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The non-pneumatic tires do not have the risk of burst, and the fatigue performance is a key

performance indicator during their design process. Based on the fatigue crack propagation theory of rubber

materials and the critical plane analysis method, the fatigue life prediction of the elastic spoke of the non-

pneumatic tire was carried out using the finite element analysis method of the joint simulation of Abaqus and

Endurica software. The influence of finite element mesh type and mesh size on the fatigue life of the elastic

spoke of the non—pneumatic tire was systematically analyzed, providing theoretical and technical supports for

the optimization design of high—performance and long-life non-pneumatic tires.

Key words: non-pneumatic tire; elastic spoke; fatigue life; finite element analysis; mesh generation
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