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Analysis of Defect Characterization in a Rectangular Shape Flange
Hydroforming Process
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Abstract

The tube hydroforming process has received much attention in the automotive industry because of its advantages compared
to conventional manufacturing technologies. A wide range of products such as sub-frames, camshafts, radiator frames, axles
and crankshafts are made by hydroforming process. The hydroformed parts often need to be structurally joined to other
components during assembly. Therefore, these automotive parts need to be manufactured with a localized attachment flange. In
this study, FE forming analyses of a part with a rectangular flanged shape was performed with Dynaform 5.5. Using the
optimized conditions determined numerically, hydroforming experiments were performed. Then, the characterization of defects
was analyzed. Finally, the accuracy of the optimized internal pressure condition as well as that of the initial ram position were
evaluated. The results demonstrated that flanged parts can be successfully produced using the tube hydroforming process.
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Fig. 1 Schematic drawing of flange hydroforming process
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Fig. 2 Target shape for FE analysis; (a) Cross section A-A,
(b) Cross section shape B-B

Table 1 FE analysis conditions

Material HF440
Tube diameter(mm) 65.0
Tube thickness(mm) 2.0
Aspect ratio 0.73

Feeding(mm) 5
Internal pressure(MPa) 20~90
Initial ram position(mm) 0~40

Fig. 4 Die set for experiments

Table 2 Material properties of HF440

TS YS Total Uniform | n-value
(MPa) | (MPa) EL (%) EL (%)
466 397 32 21.8 0.11
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