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The Optimization of Rear Suspension Using Hydroforming
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Abstract
The subframe type rear suspension consisting of a side member and a front/rear cross member is widely used in a
medium car and full car. In the small car case, the beam of tubular type without independent suspension system is used to
reduce manufacturing cost. In this study, a subframe type rear suspension by hydroforming has been developed. In
designing suspension, a driving stability and durability should be considered as an important factor for the performance
improvement, respectively. Thus, we focus on increasing the stiffness of suspension and decreasing the maximum stress

affecting a durability cycle life. Several optimization design techniques such as shape, size, and topology optimization are

implemented to meet these requirements. The shapes of rear suspension obtained from optimization are formed by using

hydroforming process. Through commercial software based on the finite element, the superiority of this design method is

demonstrated.
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Fig. 1 The rear suspension manufactured by using
stamping process

Fig. 2 The rear suspension manufactured by using
hydroforming process

Table 1 Comparison of performance between hydro-
formed cross member and stamped cross

member
Weight Weight Improvement
(stamping) (hydroforming) Ratio
19.5Kg 16.7Kg 14.3%
Maximum Stress Maximum Stress Improvement
(stamping) (hydroforming) Ratio
370MPa 319MPa 13.8%
First Frequency First Frequency Improvement
(stamping) (hydroforming) Ratio
240Hz 276Hz 15%
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Fig. 3 The size sensitivity of rear subframe

d4 HAAH3e vl=e oA, Z7|E BAGV
A& AHgs. vz GgH S AHET] Y
3 ==EANS)Y AREE Do FARFS
2 T&3le #dE Fsnh 33233 A
W Weg Adyer] A% wHes AA 7
zdE} A5HE HIRel Uk 7129 E (basis
vector) 4 ()9} Fol ==FFUF FoHH, A
Y ATHES 4 0Kl MY 27 w=s5R%
of WalFol FHsH WAooz =177 £d
b2 h=5

g2 M2 S XI/H 17 M75, 2008 /483



Table 2 Comparison of performance between original
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Fig. 5 The configuration of hydroformed final model
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Fig. 6 The configuration of optimized final model
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