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Lightweight design of automotive C-beam based on topology and size optimization
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(1. School of Mechanical and Automobile Engineering, Fujian University of Technology, Fuzhou 350118, China;
2. Fujian Key Laboratory of Automotive Electrics and Electric Drive, Fuzhou 350118, China)

Abstract: With the commercial vehicle’ s air suspension C-beam as the research object, the material replace-
ment was combined with topology and size optimization for lightweight design. Firstly, based on the variable
density method, the topology optimization was carried out with the aim of maximizing the structural stiffness,
and the initial configuration of the structure was obtained. Then, based on the results of topology optimization
considering three work conditions, further size optimization was conducted, which took the thicknesses of the
plate as the design variable, the stress and deformation under each working condition as the constraints and the
minimization of mass as the target. Optimization results show that the design not only satisfies the structural
strength requirements, but also significantly reduces the mass of the structure and achieves a lightweight effect.
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Fig.1 Topology model of C-beam
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Fig.2 Element density nephogram of topology optimization
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Fig.3 Improvement of the main beam with

a reinforcement plate
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Tab.1 Size optimization results of each plate in C-beam
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Fig.4 Results of size optimization of the C-beam
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Fig.5 Stress nephogram of the worst working

condition on rugged pavements
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Tab.2 Comparison of structural performance before and after optimization
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