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Analysis of Wrinkling and Die Design for Welded
Blank Hydroforming of Automotive Subframe

H. Y. Kim, Y. S. Shin, C. K. Hong, B. H. Jeon and S. 1. Oh

Abstract

This paper presents possible defects when welded blank hydroforming and focus on wrinkling, and the die
design to prevent this defect. An explicit finite element code, PAM-STAMP, is used to simulate welded blank
hydroforming process. The numerical results are compared to the experimental results in the aspect of deformed
shape. An automobile subframe is taken as an example to carry out finite element analysis.

Key Words : Finite Element Analysis, Explicit Finite Element Code, Welded Blank Hydroforming(WBH),
Subframe.
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Table 2 Mechanical properties of SAPH38P

Density [kg/mm’] 7.8E-06
Young's modulus [MPa] 206E+03
Poisson’s ratio 0.3
Yield strength [MPa]) 276.91
K [MPa] 629.6
n 0.184
€0 0.002
Thickness [mm] ‘ 2.6
| Making the shaped blanks |

l Connecting the docking system for the hydraulic medium—l

J

LExpanding the blanks to final shape l

Fig. 1 Welded blank hydroforming process
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Fig. 2 Wrinkling for welded blank hydroforming
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<Side view>

Fig. 3 Wrinkling in welded blank hydroforming
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Fig. 4 Configuration of subframe
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Fig. 5 Deformed shapes(2D analysis) at each section
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Upper die

Lower die

Fig. 6 F.E. model for WBH
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< Bottom view>

Fig. 7 Thickness strain
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<C> — <D>

Fig. 8 Prototype at max. pressure 500 bar
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