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Optimal Design of the Punch Shape for a Housing Lower
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Abstract

In the current paper, a cold forging sequence was developed to manufacture a precisely cold forged H/Lower, which is
used as the air back unit in commercial automobiles. The preform shape of the H/Lower influences the dimensional accuracy
and stiffness of the final product. The shape factor (SF) ratio and shape of the tools are considered as the design parameters
to achieve adequate backward extrusion height and maintain appropriate thickness variations. The optimal conditions of the
design parameters were determined by using an artificial neural network (ANN). To experimentally verify the optimal
preform and tool shapes, the experiments of the backward extrusion of the H/Lower were executed. The process design
methodology proposed in the current paper, can provide a more systematic and economically feasible means for designing
the preform and tool shapes for cold forging.
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Fig. 3 Initial preform shape for H/Lower

Table 1 Conditions of shape factor for H/Lower

No. D (Diameter) H (Height) SF (D/H)
Case 1 57.20 6.455 8.86
Case 2 57.00 6.500 8.77
Case 3 56.80 6.546 8.68
Case 4 56.60 6.592 8.59
Case 5 56.40 6.639 8.50
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Table 2 The levels of design factor for optimization
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No.
0 R
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Fig.17 The results of FE-simulations
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Fig.18 Mold of H/Lower in cold forging process
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