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Simulation and Optimization of Non-pneumatic Tire with Polyurethane Support Structure
Wang Wenfeng, Yong Zhanfu, Wang Yucheng, Huang Zhaoge
(Qingdao University of Science & Technology, Qingdao 266042, China)

Abstract : Based on the ABAQUS software, the non-pneumatic tire. with polyurethane support structure was established. The
results show that the tread curvature is smaller.and tread is thinner, resulting in poor stress transfer in tread area. The grounding pres-
sure of tire is bigger, the distribution of grounding pressure is narrow, the grounding area is smaller and the performance of ground-
ing is worse. The stress concentration is produced in'the polyurethane support structure which it is easy to produce fatigue damage.
The non-pneumatic tire is optimized by increasing tread curvature and tread thickness. For the optimized non-pneumatic tires B and
tires C, the ground pressure distribution is uniform, the maximum ground pressure is reduced by 20.84%and 26.85% respectively,
the grounding area is increased, the ground contact area is increased by 18.65% and 34.94%, and the grounding performance is im-
proved. For support structure, the stress is decreased, the maximum stress is decreased by 16.8% and 13.53% respectively and stress
concentration is weakened. The comprehensive performance of the non-pneumatic tire is improved after the optimization.

Keywords : non-pneumatic tire ; polyurethane support structure ; finite element analysis ; grounding pressure ; stress distribution
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