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A Study on the Weld Line Position Optimization for Hydroforming
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Hydroforming is a metal forming process that cnables circular metal tubes to be formed into the parts with the complex
cross sections along the curved axial direction. Recently, this hydroforming process is largely used for the production of
the automotive parts. This paper presents the results of tube bending and hydroforming simulations in cases of the varying
weld line positions of the tube. Ten cases of prebending and hydroforming simulations are carried out to find the optimal
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Fig. 1 Test specimen of tube

Table 1 The properties of STKM 11A

Density 7,800 Kg/m'
Young's modulus 206,000 MPa
Poisson's ratio 03
Yield stress 215.1 MPa
K 468.3 MPa
n (.206
£ 0.02186
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Table 2 FE analysis cases
Angle Weld Line Position
case | 0° Without Weld Line
case 2 0° ——
case 3 +10° {’W
case 4 +20°
case § +30°
case 6 +40° Fig. 5 Measurement positions
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Fig. 3 Weld line of tube
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Table 3 Analysis results

Thickness (mm) Difference

Outside Inside {mm)
Case | 248 316 0.68
Case 2 248 318 0.70
Case 3 249 321 0.72
Case 4 248 3.19 0.71
Case 5 247 3.16 0.69
Case 6 247 3.15 0.68
Case 7 . .
Case 8
Case 9
Casel0 o 1:1 z
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Fig. 8 Maximum thickness distribution of each position
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Fig. 9 Thickness distribution of tube
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Fig. 12 Die shape and FE model
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Fig. 14 Measurement section after forming
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Fig. 15 Plastic thickness strain distribution of case 1
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Fig. 16 Plastic thickness strain distribution of each section
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