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Abstract

This study takes the BYD Qin PLUS model as an example, comprehensively utilizing ANSYS and CATIA
software for modeling and optimization of an aluminum alloy automotive wheel hub. Through finite
element and modal analysis techniques, the stiffness and strength of the aluminum alloy wheel hub
were successfully enhanced while its weight was reduced. The research initially employed CATIA to
create a three-dimensional model, subsequently leveraging ANSYS for analytical validation, with
particular focus on simulating bending fatigue and impact loads. The results demonstrate that the
optimized hub exhibits stable and reliable performance under various loading conditions. Addition-
ally, the design of the magnesium alloy wheel hub was concurrently optimized. Capitalizing on its ad-
vantages of lightweight and high strength, the magnesium alloy effectively improved stress distri-
bution and stiffness through material substitution, laying a foundation for practical application; its
material selection and analysis process were likewise completed using ANSYS software. Final com-
parative data indicate that the magnesium alloy wheel hub significantly outperformed its aluminum
alloy counterpart in terms of bending stress, displacement, and impact load stress. Consequently, this
research not only robustly validates the value of ANSYS and CATIA in automotive wheel hub design
but also provides a crucial reference for lightweight automotive wheel hub development, foreshad-
owing a future trend towards wheel hubs characterized by enhanced safety, reliability, and effi-
ciency.
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Figure 1. Modeling diagram
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Figure 2. 3D Solid model of wheel hub
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Figure 3. Automotive wheel hub model format interaction
diagram, experimental validation and analysis
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