Sep. 2025 Fimh s LA A& o, HREIS
Vol. 45 No. 9 SPECIAL CASTING & NONFERROUS ALLOYS C HnsEA
ETZTRAIMUNFEFESRERBEREN I

B = ARt BRE' 5 W HEE B K
(1. ARXFEIRFRBEYRTAEFR, XX 430063;2. LA ZZEZAFFZARNG 4 -F 256205)

W OE LR EEITE NS R AR S T 2 TR $ME AL B8 il 2R Wik i 74 TR R 4K,
BB EEITEZ TR MU R S5 R %EE T 2486 %M 7B B Rt LAk a i 8 308 7 A0 N IR 1% T4
O TR R SR A, BB AR TR RS R B R T 54.7% . 4 T6 KL HT | AR AR BURE 1Y O 3 BB N
325.1 MPa, J# IR%JE N 275.2 MPa, KRN 8.7% o fifb)m i B F0E M ad 7 #5812 T 7 il 2k,

XEWR ZTHMIMLL BB RS Rt
RES%E  TG249.2;TG146.21; TP311 XHAREB A DOI:10.15980/].tzzz.H20240021

Lightweight Design of Suspension Arm in Squeeze Casting Based on Multi-condition
Topology Optimization
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(1. School of Transportation and Logistics Engineering, Wuhan University of Technology, Wuhan 430063;
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Abstract: Taking automotive suspension arm as object, a multi-condition topology optimization mathematical model
was established using linear weighting method. The weight coefficients for each condition were determined through
Analytic Hierarchy Process (AHP). The multi-condition topology optimization results of suspension arm were inte-
grated with squeezing casting process to achieve the purpose of lightweight design. The results indicate that the stiff-
ness and strength of optimized suspension arm meet the requirements of actual working conditions, achieving a weight
reduction of 54.7% compared to ductile iron suspension arm. After T6 heat treatment, the average tensile strength,

yield strength, and elongation of body reach up to 325.1 MPa, 275.2 MPa, and 8.7%, respectively. The optimized

suspension arm passes the static pressure test, meeting the requirements for product use.
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Tab.5 Loading situation of suspension arm
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Fig.11 Displacement nephogram comparison of suspension arms
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Tab.6 Mechanical performance of suspension arms

R BibiskEE /MPa ARG /MPa K%/ %
1 326.7 275.8 8.2
2 324.4 269.8 9.9
3 324.3 279.9 8.1
Rk 325.1 275.2 8.7
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Fig.15 Internal X-ray inspection results of suspension arm
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Fig.14 Process and results of static pressure test for suspension arm
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