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FE Analysis of Hydroforming Process for Flange Forming

M. K. Choi, B. D. Joo, S. M. Lee, H. J. Lee, Y. H. Moon

Abstract

Tube hydroforming provides a number of advantages over the conventional stamping process, including fewer
secondary operations, weight reduction, assembly simplification, adaptability to forming of complex structural
components and improved structural strength and stiffness. A hydroformed vehicle body component has an attachment
flange or the like-formed as an integral part of the hydroforming process. For a given flange shape, a parting plane for the
dies is established relative to which the various surfaces of the flange shape, in cross section, have no significant reverse
curvature. This study shows analysis results that form the flanged tubular parts in the hydroforming. The thickness
variations and defects during the hydroforming for flange forming could be analyzed by FE analysis. FE analysis was

performed by LS-DYNA/Dynaform 5.5.

Key Words : FEM, Flange, Tube hydroforming, Flanged tube parts.
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Fig. 1 Hydroforming process for flanged tube parts
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Table 1 Flange Hydroforming Condition

Feeding (mm) 9.0

Tube diameter (mm) 65.0
Tube thickness (mm) 2.0
Circumferential expansion ratio (%) | 10, 20,30
Die parting angle (°) 30, 45, 60

Fig. 2 Mold modeling by CATIA V5
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Fig. 4 Thickness variation of die parting angle
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Fig. 5 Thickness variation of circumferential
expansion ratio
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Fig. 6 Comparison of section shapes of FE analysis
and experiment
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Fig. 7 Comparison of thickness variation of FE
analysis and experiment
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