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Numerical Study on Analysis and Design of Tube
Hydroforming Process by the FEM

J. Kim and B. S. Kang

Abstract

A generalized numerical approach based on the finite element method to analysis and design of
hydroforming process is proposed in this paper. The special attention is focused on comparison of an
implicit and an explicit fimite element method widely used for hydroforming simulation. Furthermore, in
order to meet the increasing real needs for prediction of forming limit, a ductile fracture criterion
combined with finite element method is introduced and then applied to hydroforming process of an
automobile lower arm. Consequently, the numerical analysis and design for hydroforming process
presented here will facilitate the development and application of the tube hydroforming process to a new
level.
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Fig. 1(b) A CAD model to be hydroformed

Fig. 1(a) A conventional stamping-welded lower arm
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Fig. 2 Schematic view of a lower arm
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Preformed tube

Axial Feeding Ram

Fig. 3 Finite element model of hydroforming process
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Fig. 5 Distribution of ductile fracture Integral value 7
after hydroforming process
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Table 1 Analysis cases with different mass and time scale

Case Mass scale Time scale
A 100 0.11

B 1,000 0.11

C 1 0.011

D 1,000 1.1

Table 2 Effective stress distribution of each case

Case Stress distribution [MPa]
A 192.6 ~ 456.0
B 1242 ~ 4353
C 52.8 ~ 191.1
D 141.8 ~ 456.7
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(d) Section D-D

Fig. 11 Comparison of several actual cross-sections and
the simulation results
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