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Abstract Aluminum alloys are not only lightweight materials, but also have excellent thermal conductivity,
electrical conductivity and workability, hence, they are widely used in industry. It is important to control and
enhance the densification behavior of metal powders of aluminum. Investigation on the extrusion processing com-
bined with equal channel angular pressing for densification of aluminum powders was performed in order to
develop a continuous production process. The continuous processing achieved high effective strain and full rel-
ative density at 200°C. Optimum processing conditions were suggested for good mechanical properties. The
results of this simulation helped to understand the distribution of relative density and effective strain.
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Fig. 1. Schematic of front extrusion - equal channel angu-
lar pressing system. (extrusion die curvature: 3 mm, chan-
nel angle: 90°, outer and inner corner angles: 0°)
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FE-ECAP Processing

Fig. 2. Relative density distribution during front extrusion - equal channel angular pressing processing. (a) Initial step, (b)
Densification step, (c) Front extrusion step, and (d) Equal channel angular pressing step.
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Fig. 3. Distributions of relative density and effective strain
in front extrusion - equal channel angular pressing.
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Fig. 4. Effective strain path plot in steady state regions of
the workpiece.
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Fig. 5. Load and relative density as a function of displace-
ment curves in front extrusion - equal channel angular
pressing.
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