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Material-structure-process integrated design for cast aluminum alloy door

GU Xianguang', LIANG Wenyu', SHI Yongxiang®
(1. School of Automobile and Traffic Engineering, Hefei University of Technology, Hefei 230009, China; 2. NIO Automotive Technolo-
gy(Anhui) Co. , Ltd. , Hefei 230061, China)

Abstract: In order to achieve the goal of lightweight, this paper presents a material-structure-process
integrated design for the rear door of an electric vehicle. Firstly, the multi-objective topology optimi-
zation under four common working conditions of the door is carried out, and the design space is ana-
lyzed. Secondly, the detailed design of the door is performed by combining the precision casting
process and the material characteristics of Z1.205A copper and aluminum alloy. Finally, the modal and
stiffness performance analysis of the new door is conducted to verify the rationality of the structure.
The trial production and performance testing experiments of the doors that meet the design require-
ments show that the new cast aluminum alloy doors meet the performance indicators while reducing
the mass by 13. 66%, achieving the lightweight design goal.
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