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Automobile Steering Knuckle Hot Forging Process Analysis and Optimized
Design of Die Structure

ZHAOYi, LIU Shu—-mei, HE Wen—tao, LIU Ya—hui, ZHANG Ming—hao
(College of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

ABSTRACT: Hot—forging die of steering knuckle in the pickup as the research object in this paper, the steering
knuckle hot forging forming process were simulated by using DEFORM 3D software and the metal flow rule were
studied. The reason of forgings fill difficultly was got, namely the flash land resistance of long fork peripheral is too
small, cause the metal premature flow to flash, billet supply shortage, lead to the long fork failed to full completely and
forming corner collapse.Based on the results of numerical simulation, the die structure was optimized design by using
the resistance wall structure.The results showing that: through different forms of resistance wall forming resistance on
each direction can be reasonable setting, make the metal deformation uniformity, and on the premise of forming load
fluctuation is not big to obtain good filling effect, the problem of the long forks filling was solved.
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Fig.1 3D model of steering knuckle forging
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Fig.2 General structure of the die
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Fig.4 The metal flow velocity distribution and contact
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Fig.6 Die structure optimization program
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Fig.10 Effective strain distribution
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Fig.11 Forming load curves
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