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Abstract: Based on the finite element analysis and performance testing, the lightweight design of
aluminum alloy wheel hub is carried out. Firstly, the structural static analysis of the wheel hub
model is carried out to obtain the stress and deformation distribution of the wheel hub under the
static full load state of the vehicle using ANSYS Workbench. Secondly, through the analysis of
the first six-order modes of the wheel hub, the natural frequency and deformation of each order of
the wheel hub are obtained, and the resonance law of the wheel hub excited by the engine and the
road is proved. Then, according to the wheel hub’s bending fatigue, radial fatigue and impact
simulation tests, the topology optimization of the wheel hub spokes is carried out and a
lightweight wheel hub model is obtained. Finally, the lightweight wheel hub is tested again, and
the testing results of the lightweight wheel hub and the original wheel hub are compared to obtain
the performance changes of the wheel hub before and after optimization, so as to ensure that the
lightweight wheel hub model still meets the requirement for strength.

Key words: wheel hub; lightweight design; topology optimization; finite element analysis;
performance test
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Table 3 Corresponding quivalent stress values at different angular
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Fig. 6 Quivalent stress distribution cloud map of multi-direction of bending fatigue testing
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Fig. 15 Stress and deformation cloud map of radial fatigue testing after lightweight design
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