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Forming technology of steering knuckle based on reasonable volume
distribution for circular arc upsetting die
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Abstract: In order to reduce the fold defect and forming load of steering knuckle forgings and realize the reasonable distribution of metal ,
for the automobile steering knuckle with complex grade of S-class, the forming process scheme of free forging billet (upsetting-rod flatten-
ing) , pre-forging and final forging were adopted, and the forming process was simulated numerically by software Deform-3D. Then, the
metal flow laws, the distributions of equivalent stress and equivalent strain, and the load change laws during the forming process were
studied by experimental verification. The results show that the designed circular arc shape in the middle of upsetting upper die plays a
good role in metal distribution, and the defects of flash and folding for the pre-forged head are reduced. When the arc radius of upsetting
upper die is 150 mm, the damage peak value of drum surface is the smallest. Using the forging method of circular arc upsetting upper die
and free forging billet-pre-forging-final forging, the forgings obtained by the simulation have no obvious forming defects, which provides
theoretical guidance for the actual production of steering knuckle forgings.
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Fig. 1 Three dimensional diagram of steering knuckle
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Fig. 2 Flow chart of forging process
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Fig. 3  Finite element models of forging process
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Fig. 4 Distribution cloud diagrams of equivalent stress (a), equivalent strain (b) and metal velocity (c) in upsetting process
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Fig.5 Damage values of upsetting results under different circular arc radiuses for upsetting upper die
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Fig. 6 Forming effect diagrams of pre-forging process
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Fig. 7 Stroke-load curves of pre-forging process under different

circular arc radiuses for upsetting upper die
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Fig. 8 Folding defects of pre-forgings under different circular arc radiuses for upsetting upper die
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Fig. 9 Stroke-load curves of final forging process
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Fig. 10  Distribution diagrams of equivalent strain (a) and equivalent

stress (b) for steering knuckle after final forging
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