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Optimization Bionic Design of Wheel Inspired Based on Arachnoidiscus

Structure and Its Mechanical Properties
CHEN Yiting",GUO Ce",LI Longhai”,MA Yaopeng”,MA Yugiu®
(a. College of Astronautics; b. College of Mechanical and Electrical Engineering,
Nanjing University of Aeronautics and Astronautics,Nanjing 210016, China)

Abstract . A lightweight wheel inspired by the structure of the topical lightweight high-strength arachnoidiscus shell is designed. The
finite element parameter model is established for the simulation analysis. It is found that the bionic wheel has batter bending and
fatigue performance than the conventional spoke wheel, and further optimization space. Sampling points are obtained using Latin
hypercube sampling method. In addition, the design aims to not only lower its mass, but also maintain the remarkable mechanical
properties. The results indicates that the mass of the optimized wheel is dramatically decrease by 8.4% and that of spoke is by 25.6%.
The BP method is further used to improve the prediction accuracy of the maximum equivalent stress and fatigue life of the structure.
The result showes that BP method after training has the high accuracy,and it is the same as the prediction accuracy of the maximum
equivalent stress of the BP neural network was comparable to that of the Workbench response surface method, and the predication
accuracy of the structural the fatigue life is improved by 56.97%.

Keywords : bio-inspired structure; wheel; response surface method; BP neural network
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