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Analysis of Three-Dimensional Plastic Flow for Extrusion
of Elliptic Sections through Continuous Dies

Chul-Ho Han and Dong-Yol Yang

Key Words: Elliptic Sections(e}13 & A]), Three-Dimensional Plastic Flow (334 &4
%), Flow Pattern(-8-%38 ), Work-Hardening Materials (7} -7 3}4] &), Upper-
Bound Method (AFA] 1 4)

Abstract

A new Kkinematically admissible velocity field for a generalized three-dimensional flow is intro-
duced, in which the flow is bounded by an analytic die-profile function. Then, by applying the
upper-bound method to the velocity field, the flow patterns as the upperbound method are obtained.
Extrusion of elliptic sections from round billets is chosen as a computational example. Computation
and experiments are carried out for workhardening material such as aluminum alloy 2024. In
order to visualize the plastic flow, the grid marking technique is employed. The theoretical
predictions both in extrusion load and deformed pattern are in good agreement with the experim-

ental data.
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Fig. 1 Schematic of generalized three-dimensional
extrusion of arbitrarily-shaped sections thr-
ough a continuous dies
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Fig. 2 Schematic of three-dimensional Extrusion of
an elliptic section from round billet
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Table 1 Computational models of elliptic sections
from round sections

lf%A)- } ’ \ L/R, | L/L | LoyL
40 1.5 2.08 0. 457 0. 444
50 15 2.08 | 0.461 | 0.442
60 1.5 2.08 | 0.464 | 0.442
70 1.5 2.08 0. 468 0. 442
60 1.0 2.0 0.5 0.5
60 1.5 2.0 0.5 0.5
60 2.0 2.0 | 0.5 0.5
80 1.5 2.0 | 0.5 0.5

7 : axis ratio R, : billet radius

L : die length
L, L, - inflection points of f and g, respectively
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