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Abstract

Recently social demands of fuel economy and environmental regulations require the
development of lightweight components and new manufacturing technologies. The
aluminum tube hydroforming is a manufacturing process which can provide lightweight
components as automotive parts. In this paper, the hydroformability of aluminium tube in
different condition of bending process is presented. An investigation has been conducted
on how to control the deformed shape and its effect on thinning distribution after
hydroforming by using finite element simulation. Finite element simulation of tube
hydroforming for automotive trailing arm is carried out to explore the effect of
2-dimensional and 3-dimensional bending.
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Table 1 Material property of AIMg3.5Mn aluminium

alloy
Density 2.66¢ — 6 kgf/mm?
Number of integration 3
point
Young’s modulus 71 GPa

Poisson’s ratio 0.33

Thickness 4mm

90 ° 0.64

Anisotropy constant |45 ° 0.83

0° 0.63
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Fig. 12 Stress—strain curve of AIMg3.5Mn aluminium
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Table 2 Comparison 2D bending with 3D bending

) Maximum Thinnin
Bending Order 2Da d 3%
1t bending 0.0867 0.0689
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Fig. 14 Hydroforming simulation condition with die
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Fig. 17 Thinning distribution of hydroforming product
at feeding 80mm
Table 3 Maximum thinning table for each
hydroforming simulation
Thinning at each initial pressure
0GPa | 0.006GPa | 0.012GPa
20mm | 0.7250 0.7373 0.6881
Feeding| 40mm | 0.6678 0.6769 0.6500
stroke | 60mm | 0.6250 0.5264 0.3364
80mm | 0.4837 0.3526 0.3280
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Fig. 18 Thinning distribution of hydroforming product
at feeding 40mm

Table 4 Maximum thinning table for each
hydroforming simulation

Thinning at each initial pressure
0GPa 0.006GPa | 0.012GPa

20mm | 06355 05901 0.5605
40mm | 0.3089 02580 02414

_ 45mm X X 0.2316
Feeding 15, s X X 02152
stroke e m X X 0.2068
60mm | 02617 00232 0.1875

8omm | 02170 0.1680 0.1572
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