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An Upper-Bound Analysis of the Socket Forming Process

Bum Chul Hwang*, Seung Jin Hong*, and Won Byong Bae**

ABSTRACT

A kinematically-admissible velocity field is proposed to determine the forming load, the average extruded

length and the velocity distribution in the forward and backward extrusion process of a socket. Experiments are

carried out with antimony-lead billets at room temperature using the rectangular punch and the hexagonal die. The

theoretical predictions of the forming load and the average extruded length are in good agreement with the

experimental results.
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A Ay A Ay As, A, PLU Py Py, Py, P, Py
= pseudo-independent parameters

H = height of the neutral surface

R 0,Z =

T = height between punch and die

cylindrical coordinates

U, = punch velocity

U,, Ug, U, = velocity components in cylindrical
coordinates
Vy = backward extrusion velocity
V- = forward extrusion velocity
w(@ = function to satisfy velocity boundary
conditions on the axis of symmetry
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in the cross-section
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Fig. 2 A general scheme for stage Il in the
socket forming
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Fig. 3 A general scheme for the shear boundaries
in the neutral surface at Stage I in the
socket forming
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Table 1 The kinematically-admissible velocity field for stage I

Element -No. U;/[ Ug] Uz]
UR dw, _ﬂ %
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Table 2 The kinematically-admissible velocity field for stage 1
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Fig. 5 Load-stroke curve in the combined extrusion
process for socket forming
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