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Abstract

Hydroforming has attracted the attention of manufacturing industries for vehicles and transportation systems. A wide
range of products such as subframes, camshafts, radiator frames, axles and crankshafts are made by the hydroforming
process. Hydroformed parts often need to be structurally joined to other components during assembly. Therefore it is
useful if the hydroformed automotive parts can be attached with a localized flange. In this study, a hydroforming process
to produce a rectangular shape flange is proposed. FE analysis to form the flanged rectangular shape was performed by
Dynaform 5.5. The hydroforming characteristics at various die aspect ratios and feeding conditions were analyzed and
optimal process conditions which can avoid defects are suggested. For validation purposes, hydroforming experiments to
form the flange were conducted with the optimized conditions. The results show that the flanged parts can be successfully
formed with a hydroforming process without additional processing steps.
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Fig. 1 Schematic drawing of flange hydroforming
process

Fig. 2 Die modeling by CATIA V5
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Table 1 FE analysis conditions

Material HF440
Tube diameter (mm) 65.0
Tube thickness (mm) 2.0
Aspect ratio 1.57,1.37,1.29,1.22
Feeding (mm) 25,575
Internal pressure (MPa) 20~90
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Fig. 3 Change of tube section during hydroforming
process

Fig. 4 Definition of aspect ratio(b/h)
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Fig. 5 Schematlc drawing of proposed shape, (a)
shape A, (b)shape B, (c)shape C, (d)shape D
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Table 2 Material property of the tube specimen

Tensile Yield Uniform- Total-
Strength | Strength | Elongation | Elongation | n-value
(MPa) (MPa) (%) (%)
466 397 21.8 32 0.11
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Fig. 8 FE analysis results of aspect ratio 1.57

80

~
o
T

(o]
o
T

al
o
T

B
o
T

w
o
T

Final internal pressure, MPa

N
o

1.37 1.29 1.22
Aspect ratio
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Fig.16 Hydroformed rectangular flange
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