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Figure 1 The frame work of the study
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Figure 3 Structure of the bias tire
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Figure 4 Structure of the radial tire
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Figure 5 Structure of the non-pneumatic tire-Tweel
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Figure 6 Application of the non-pneumatic tire-Tweel
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Figure 7 Application of the Tweel tires on NASA lunar rover
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Figure 14 Big Tyre non-pneumatic tires""

(a) The first Big Tyre non-pneumatic tire for go-karts; (b) the second Big Tyre non-pneumatic tire for mining vehicles;

(c) the third Big Tyre non-pneumatic tire for mining vehicles
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Figure 15 The negative Poisson’s ratio non-pneumatic tire (N-wheel)
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Figure 18 Michelin and General Motors Non-pneumatic tire-Uptis
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Figure 19  Goodyear non-pneumatic tire for lawn mowers-TurfCommand™*
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Figure 20 Goodyear 3D print concept tire-Oxygene
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Figure 22 The 3D printed full-size non-pneumatic polyurethane tire
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The Current Situation and Development of Novel Tire Structure

ZHU Hua-jian""?, NIU Jin-po*, LI Fan-zhu'*, HE Hong?* , WANG Run-guo',
LU Yong-lai', ZHANG Li-qun'
(1. Center of Advanced Elastomer Materials (CAEM), Beijing University of Chemical Technology ,
Beijing 100029, China; 2. College of Mechanical and Electrical Engineering s Beijing University of
Chemical Technology, Beijing 100029, China)

Abstract; By reviewing the history of tire development, the main structural characteristics and existing defects of
traditional tires represented by the bias tires and radial tires were analyzed, indicating that novel tires were in urgent need of
development. And the representative novel tire products including non-pneumatic tires and new pneumatic tires were
summarized. Then, their structural characteristics and unique advantages compared with traditional tires were discussed.
The study provided a guide for the direction of the development of tires in the future. Compared with traditional tires, non-
pneumatic tires are generally safe, energy-saving, environmentally friendly and easy to maintain. The development of new
pneumatic tires is actually improvement of traditional tires based on the scene of application.

Key words: Non-pneumatic tires; Novel pneumatic tires; Structural features; Current situation and prospects
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