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Abstract

Generally, the forming process of suspension system parts have been considered only considered with the formability

and have not been considered with the durability of suspension system. But the durability of suspension system is very

important characteristic for the dynamic performance of vehicle. Therefore, the suspension system should be

manufactured to consider the durability as well as the formability. This paper is about an optimum forming process design

with the effect of section properties to consider the roll durability of torsion beam type suspension. In order to determine
the tube hydroforming process for the satisfaction the roll durability, the stamping and hydroforming simulation by finite
element method were performed. And the results from finite element analysis and roll durability examination showed the

tube hydroforming process of torsion beam is optimized as satisfying the durability performance.
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Fig. 1 Torsion beam type rear suspension system
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(b) Section view

Fig. 2 Tubular torsion beam type rear suspension and
section
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Density 7.8 x 10" kg/mm® 2 & 29 FAA TP EFIETHY
ol 37 ©)
Young’s modulus 210 GPa 15 Hehla 2o
Poisson’s ratio 0.3
300 _
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Fig. 3 Boundary conditions of stamping process for (b) 2" stamping process
tubular torsion beam Fig. 4 Time-displacement relationship between tools
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Fig. 5§ Deformed shapes and thinning distribution of

2! stamping simulation
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Fig. 6 Tool sets for tube hydroforming simulation
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Fig. 7 Loading path for tube hydroforming process
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Fig. 8 Deformed shapes and thinning distribution of
tube hydroforming simulation

Table 1 Results of tube hdyroforming simulation with
various 1* pressures

1" pressure  0.01  0.02 0.05 0.06
Max. thinning 0.130 0.127  0.185 0.513

Defect none none wrinkle wrinkle

Thinning

Useful part
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Fig. 9 Result of tube hydroforming simulation with
0.05GPa 1" pressure
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(a) Stamping (b) Tube hydroforming

Fig.10 Section AA comparison of stamping and tube
hydroforming simulation

(b) Tube hydreforming

Fig.11 Die sets for stamping and tube hydroforming
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Fig.12 Section shape comparison of simulation and
tryout by tube hydroforming
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(a) Stamping

(b) Tube hydroforming

Fig.13 Rear suspension assembly by tryout
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Fig.14 Roll durability test machine for rear suspension
system

Fig.15 Crack in roll durability test of tubular torsion
beam by stamping

Table 2 Durability test result of rear suspension
prototype

Forming process type Durability

Standard (plate type) 215,000 cycles
Stamping 63,580 cycles
Tube hydroforming (case 1) 108,626 cycles

Tube hydroforming (case 2) 358,000 cycles
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(a) Core insertion

Gap

Lower die

(a) Die gap

Internal

pressure.

(b) Result of hydroforming with core

Fig.17 Tubular torsion beam by tube hydroforming

(b) Crack position in durability test
Fig.16 Defect by die gap of tube hydroforming

with core
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