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Bursting Failure Prediction in Tube Hydroforming Process
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ABSTRACT

To predict busting failure in tubular hydroforming, the criteria for ductile fracture proposed by Oyane is
combined with the finite element method. From the histories of stress and strain in each element obtained from
finite element analysis, the fracture initiation site is predicted by mean of the criterion. The prediction by the
ductile fracture criterion is applied to three hydroforming processes such as a tee extrusion, an automobile rear
axle housing and lower arm. For these products, the ductile fracture integral I is not only affected by the
process parameters, but also by preforming processes. All the simulation results show the combination of the
finite element analysis and the ductile fracture criteria is useful in the prediction of forming limit in hydro-
forming processes.
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Fig. 1 Distribution of ductile fracture integral I under
single hydroforming operation
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Fig. 3 Distribution of ductile fracture integral I after the
first hydroforming operation
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Fig. 4 Distribution of ductile fracture integral I after the
second hydroforming operation
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Fig. 5 Schematic view of a tee extrusion hydroforming :
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Table 1 The simulation results under different forming
conditions for tee extrusion
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support | support | support | support | support
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Fig. 9 Finite element model of hydroforming process
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Table 2 Simulation results with respect to different pres-
sure loading paths

Maxi
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pa strain &
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Table 3 Simulation results with respect to different axial
feeding displacements

Axial 243);::]22 Minimum | Maximum
feeding d . Thickness fracture
displacement plastic (mm) integral /
strain
No feeding 0.819 1.49 1.236
50mm 0.738 1.73 0.876
100mm 0.656 1.85 0.734

Table 4 Simulation results with respect to different fric-
tion coefficients

. Maximum | Minimum | Maximum
Friction . K
. equivalent | Thickness fracture
coefficient . . .
plastic strain (mm) integral /
0.00 0.657 1.80 0.683
0.05 0.738 1.73 0.876
0.10 0.756 1.62 1.072
0.20 1.049 1.24 1.775
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