WO TR

2024 (55 46 )55 12 1 Automotive Engineering 2024 (Vol.46 )No.12

doi:10.19562/j.chinasae.qcgc.2024.12.004

RHLAG 2 A A B 5 R

ERMALAEM TR K
(PEAAERAFR P CHRASG, XZ  300300)

(EE]  ATTEE XA sy — R R ILR R A RE LS M B3, J T — M T ML S5 A P RE I3 R 1
Wik ORI M ALH E 2 B GBS AF T IR I 2 AR R AT RUALAG — MR B T T A i
Xk FE B MR T T BERHINR I R T 50 g =30 R0 5 A 22 0 0 RS I R il R, 5 AT O T 9 £ A A
BT AFAS ATHLAG S S B I B b A2 5 TR S R R RO WU BE DL IE . 45 R 3R WD, SR ATZ B 05 05 ol AT AR 24k
REZIRT BYFHENIRAS , SE 00 5 IEHTHLIR S5 44 T 20 A5 M M A PERE VT IR , R AT A A
KGR : ZHERERIMUL; BIAUAR R ORI ; — L £ 55 ; B R AR R

Design and Performance Study of Complex Thin Wall Structure of
the Front Cabin
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[Abstract] For the complex thin-walled structure design of the integrated front engine compartment of elec-
tric vehicles, a structure and performance collaborative design method based on topology optimization is proposed in
this paper. The optimal load path under multiple load conditions is determined through topology optimization and
feasibility design of the front engine compartment integrated die-casting component process is conducted. Material
testing is conducted on the die-cast materials, and failure surfaces are developed based on stress triaxiality and
Lode angle coefficient stress states. A simplified frontal collision model is constructed to assess the stiffness compati-
bility between the extruded longitudinal beams and the die-cast components within the integrated front compartment
structure. The results show that the proposed design method can effectively obtain topological paths under multiple
performance constraints, fully consider the feasibility of the front cabin structure process and structural performance
matching, and reduce research and development cost.

Keywords: multi-performance topology optimization; front cabin integrated design; integrated die

casting; fracture constitutive model
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