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An Upper Bound Analysis of the Shapes of the Dead
Metal Zone and the Curving Velocity Distribution in
Eccentric Plane Dies Extrusion

Jin Hoon Kim and In Tai Jin

Abstract

The kinematically admissible velocity field is developed for the shapes of dead metal zone and the
curving velocity distribution in the eccentric plane dies extrusion. The shape of dead metal zone is
defined as the boundary surface with the maximum friction constant, between the deformable zone and
the rigid zone. The curving phenomenon in the eccentric plane dies is caused by the eccentricity of
plane dies. The axial velocity distribution in the plane dies is divided in to the uniform velocity and the
deviated velocity. The deviated velocity is linearly changed with the distance from the center of cross-
section of the workpiece. The results show that the curvature of products and the shapes of the dead
metal zone are determined by the minimization of the plastic work and that the curvature of the
extruded products increases with the eccentricity.

Key Words : Extrusion(%t%). Upper Bound Method(“3A18), Dead Metal Zone (Bl 49), Eccen
tricity($4]), Plane dies(¥t}e]), Curvature(ZF&)
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Fig. 2 Generalized analytical model of non-axisymmetric
extrusion with two stage
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Fig. 10 Vector plot of the velocity on D.M.Z boundary surface (RE1=18mm)
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