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Hydroforming Process Design of High-Strength Steel Tube

K. J. Kim, H. Y. Kim, H. G KO, M. H. Shin

Abstract
Tubular torsion beam of high strength steel is going about in an automotive rear axle due to the advantages of light
weight and efficient rear packaging capability. High strength tubular beam can be manufactured by the hydroforming in
order to ensure dimensional accuracy, while a conventional stamping has been used for steel tubular beam. Internal
pressure, feeding and their combination are the key factors of controlling the process. Based on the numerical simulation

and try-outs, the optimized hydroforming process conditions for the high strength tubular beam were suggested.
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Fig. 1 Tubular torsion beam type suspension

Table 1 Mechanical properties of Twip780

Density 7.8e-6kg/mm’
Young’s modulus 201GPa
Poisson’s ratio 0.3
Thickness 3mm
Diameter 1180mm
Tube radius 45mm
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Fig. 2 True strain-stress curve of TWIP780
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Fig. 3 Boundary condition of hydroforming process for
tubular torsion beam

- 203 -



Displacement along direction
3.5000
3.0623
2.6250
2.187%
1.7500
§ 15128
| 0.8750

< Stamping porcess >
Thinning

0.200
0.150
0.100
0.050 Spuinphack
0.000 Tabe
-0.050

Fig. 4 Analysis result of stamping process
Fig. 8 Analysis result of springback
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< Tubular torsion beam >

Fig. 10 Tubular torsion beam of production process
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