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Finite Element Analysis and Topology Optimization Design of Washing Machine Wave Wheel
He Xuemei, Li Yifan, Yang Xinyu
(School of Design and Art, Shaanxi University of Science & Technology,Xi'an 710021, China)

Abstract : In order to improve the efficiency of the design and development of the wave wheel structure,, improve the washing
quality of the wave wheel and reduce the material loss of the wave wheel, the finite element analysis and topology optimization
methods were used to optimize the design of the wave wheel structure, and the wave wheel of a mini washing machine was taken as
an example to prove. Firstly, the optimization design of the wave wheel structure was carried out, and the subsequent analysis and
optimization were carried out based on this. Secondly, the three-dimensional model of the wave wheel was established with Solid-
Works software and imported into the Ansys Workbench software for statics analysis and modal analysis, and the deformation, stress
and natural frequency under typical working conditions were obtained, so as to determine the direction of structural optimization
design. Finally, under the condition of ensuring the strength and stiffness of the wave wheel, aiming to optimize the quality of the
wave wheel, the topology optimization method was used to analyze and improve the structure of the wave wheel, and the compari-
son and verification are carried out. The comparison results show that the overall mass of the wave wheel is reduced by 18% while
the strength and stiffness of the optimized structure are improved, and the optimization design effect is obvious. This study provides
a method and basis for structural optimization design of practical products.
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