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The Design of FSAE Formula Frame with Light Weight

YUAN Shouli, LIN Jiahui

(School of Automotive Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract; The safety margin of FSAE ( formula student automobile equation) racing car should be large. To
meet the requirements of strength and stiffness, fully tap the potential for lightweight frame, This paper opti-
mizeed topology design and section size of car frame in the SIMP method with the finite element analysis soft-
ware. Considering the mesh of model remains unchanged and simulating three track actual conditions by the
size of optimization method, we change the model parameter values, and the corresponding maximum deforma-
tion of car’s frame decreases by 7% , 7.5% , 14.7% respectively under the certain strength and stiffness of
car’s frame. When the maximum stress was less than 200 MPa ,the quality of the frame was reduced by 32% .
Finally, Through the modal analysis and test, optimization design of the frame could effectively avoid the cou-
pling effect and external excitation, the eight around the ring test time could be reduced by 3% . The racing
car frame achieveed the purpose of light weight.

Key words: formula car; structural design; finite element analysis; lightweight; modal calculation



