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3D FEM Analysis of Warm Forging Process Design for
Socket at Automotive Steering Unit

Y. S. Lee, J. H. Lee, J. Y. Lee and M. H. Bae

Abstract

In keeping with the needs of the times for energy and labor saving and simplifying production processes,
interests has been growing in warm forging. Moreover, it is interested in increasing the material usage and
production amounts. To improve the productivity and material usage, it is studied the process design of
warm forging for socket. Until now, socket is manufactured by hot forging in hammer. The percentage of
matenal usage is under 60% in hammer forging. On the other hand, the percentage can be increased over
0% in warm forging. To change the process from hot forging to warm forging, process designs must be
performed. In this time, by using the FEM package, DEFORM~3D, we could get the shape of lst process
and minimum sealing pressure. They are very essential design data to decrease the trial and error.
Practically, the overlap defect could be detected and eliminated with design modification of rib height and
fillet radius. Moreover, forging load and minimum sealing pressure was defined by the 3D FEM analysis.
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Fig. 1 The appearance of socket body
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Fig. 2 The process design of socket
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Fig. 3 FEM model of 1st process
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Fig. 4 The effective strain and temperature distribution

of warm forged part at each step in Ist process (b) Effective strain
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Fig. 5 The overlap defect resulted in inappropriate 1st
process design Fig. 6 The FEM analysis result in appropriate design
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Fig. 7 The minimum sealing pressure by FEM analysis
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