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Analysis of Hydroforming Process for
Automobile Subframe by FEM

Y. C. Chang, L. P. Lei and B. S. Kang

Abstract

By using a three-dimensional finite element program HydroFORM-3D based on a rigid-plastic model,
the hydroforming process for automobile subfrmae is analyzed in this study. The goal of this study is to
accomplish preform design and determine the level of internal pressure for producing final hydroformed
subframe component. Prior to hydroforming, the initial tube blank must be bent to the approximate
centerline of the final part to enable the tube to be placed in the die cavity. After then, a preforming
operation like stamping is carried out to the prebent tube. Finally, hydroforming process is performed to
the preformed tube to get the final production. And through ductile fracture theory, the failure, bursting,
is predicted during hydroforming process for tube blank with different diameter.
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Table 1 Material property of AS052

A5052

Kevalue (o= Ke” ) (MPa) 400
exponent , n 0.30

a in fracture criteria 0.30

b in fracture criteria 0.28
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Fig. 2 Schemetic view of subframe
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Fig. 3 Die and workpiece for bending
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Fig. 4 Deformed shape after bending
(a) Tubular blank ; (b),(c)
After each bending process
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Table 2 The results after final bending process

Diameter of initial tube blank

40mm 50mm

€ max 0.283 0.413

0 nax [MPal 63.46 130.5
tminlmm] | 178 (11.2%7F20)| 1.84 (8% 7t)
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Fig. 5 The loading path for infernal pressure
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Table 3 The results after hydroforming process

Diameter of initial tube blank
40mm 50mm
€ max 0.684 0.706
0 max [Mpal 293 102.7
Foin [mm] | 1.55(22.5% 7t2) | 1.67(16.5% Z+4)
I 0.96 0.71

Fig. 6 Different cross section
shapes for the final subframe
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