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Lightweight Design of Main Folding Frame
for Foldable Electric Vehicle

DENG Yuanchao, ZHOU Yang, LIU Yi, ZHOU Shen
(School of Mechanical Engineering, Hubei University of Technology, Wuhan 430068, China)

Abstract; Taking the main folding frame of foldable electric vehicle as the research object, the lightweight de-
sign was carried out by using the finite element method. The simplified three-dimensional model of the main
folding frame was built with SolidWorks and analyzed in ANSYS workbench. The lightweight design of the
main folding frame connecting rod was realized by using topology optimization and dimension optimization. The
results showed that the original folding electric vehicle rack had space for optimization under three working
conditions, and the quality of the main folding rack was decreased from 10. 97 kg to 10. 48 kg, the weight re-
duction of which is 4. 47%. The mechanics analysis of topology optimization structure indicates more optimiza-
tion space in main folding frame. On the basis of topology optimization, the section size of groove bending
parts of main folding frame was lightened by size optimization method. The quality of main folding frame de-
creased to 8. 72 kg and lightened 20. 51% in total after two optimization steps. The lightweight effect was very
obvious.
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Fig. 1 Foldable electric vehicle strucle
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Fig.4 Equivalent stress analysis under three different working conditions
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