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Abstract Manufacturing bulk nanostructured materials with least grain growth from initial powders is chal-
lenging because of the bottle neck of bottom-up methods using the conventional powder metallurgy of com-
paction and sintering. In this study, bottom-up type powder metallurgy processing and top-down type SPD (Severe
Plastic Deformation) approaches were combined in order to achieve both real density and grain refinement of
metallic powders. ECAP (Equal Channel Angular Pressing), one of the most promising processes in SPD, was
used for the powder consolidation method. For understanding the ECAP process, investigating the powder density
as well as internal stress, strain distribution is crucial. We investigated the consolidation and plastic deformation of
the metallic powders during ECAP using the finite element simulations. Almost independent behavior of powder
densification in the entry channel and shear deformation in the main deformation zone was found by the finite ele-
ment method. Effects of processing parameters on densification and density distributions were investigated.
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¢ Channel angle

- Wi: Inner corner angle

- Wo: Quter corner angle
- AABC: Main Deformation
Zone(MDZ)

Fig. 1. Schematic illustration of ECAP die.
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Fig. 2. The finite element method meshes with each different corner angles.
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Fig. 3. Evolution of relative density during equal channel angular pressing at the corner angle y=0°,
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Fig. 4. The schematic of relative density on equal channel
angular pressing of different corner angles.
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Fig. 5. The relative density vs. time curve with each dif-
ferent corner angles.
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Fig. 6. The processing load vs. displacement curve with
each different corner angles.
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Fig. 7. Average effective strain at each different corner
angles.
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Fig. 8. The schematic of effective strain on equal channel
angular pressing of different corner angles.
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