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[Abstract]  The requirement of low carbon and lightweight in the auto industry is growing now. The new
mega-casting technology applied on vehicle body can better achieve weight, cost and emission reduction, and has
become spotlight to automobile manufacturers. In this paper, the traditional steel front compartment of passenger car
body is replaced by integrated die casting part, and lightweight design on the aluminum alloy integrated front engine
compartment is conducted. The optimal load path for stiffness is obtained through topology optimization of the front
cabin by SIMP method. Considering the castability of the front cabin, the draft direction, thickness size and position
distribution of the ribs are designed. Frontal impact simulation is conducted according to C-NCAP2021 and the im-
pact resistance of the integrated die cast body is improved through Taguchi experimental design method and re-
sponse surface optimization. Simulation analysis is conducted on the optimized performance of the white body. Com-
pared with the traditional scheme, the weight of the optimal design is reduced by 13.9%, with the bending stiffness
of the BIW increased by 9.7%, and the first modal meets the requirements. The research in this paper is meaningful
for the platform design and industrialized application of integrated die casting car body structure in the future.
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