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Upper Bound Analysis on the Forging of Gear-Like Components

Gyu Sik Min*, Jongung Choi**, Hae Yong Cho*™**, Hyeon Chul Lee****

ABSTRACT

This paper describes the method that can construct kinematically admissible velocity fields for forging of
gear-like components which have tooth shape around the cylinder. The kinematically admissible velocity
fields for the various gear-like components, involute spur gear, trapezoidal spline, square spline, serration
and trochoidal gear, were constructed by pilling up the velocity components according to the shape of tooth
and billet. The billets, of hollow and solid, were Al 2218 and 2024, To verify the method, the analyses and
experiments were carried out and compared with each other. For analyses, the half pitches of components
were divided into geveral deformation regions based on their tooth profile. A neutral surface was used to
respresent the inner flow of material during forging. Its location varied with the energy optimazation and
its contour varied with the number of teeth. In experiment, the contour of material filling up the tooth zone
is hyperbolic curve caused by the frictional drag on the interface of die-wall/workpiece but, in the analysis,
it ig an arc which retains the same contour during all forging operation.
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