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A Study of the Plastic Deformation in Axisymmetric Combined Extrusion
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Abstract

An analytical method based on the upper bound approach for the cup-bar axisymmetric
combined extrusion is presented to determine the deformation zones as well as extrusion load and
deformed geometry in the early stage. A new kiematically admissible velocity field is derived by
the appropriate transformation of the original velocity field and applying the the flow function
approach. The derived velocity field is directly related to the boundary function for the plastically
deforming zones and the parameter controlling the flow direction to the forward part or back-
ward part. Experiments are carred out with the annealed aluminum 2024 at room temperature for
the various area reductions. The deformation pattern is visualized by the photoetching techique
using the half-cut billets. The workhardening effect is considered in the formulation as a function
of the height ratio between the deformed billet and the orighinal billet to calculate the extrusion
pressures. The theoretical predictions for the extrusion loads and deformed configuration are in
good agreement with the experimental results.
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Fig. 1 Schematic diagram of extrusion processes
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Fig. 2 Velocity field for cup-bar type extrusion
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