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Abstract In this study, bottom-up type powder processing and top-down type SPD (severe plastic defor-
mation) approaches were combined in order to achieve both full density and grain refinement of Al-20 wt% Si
powders without grain growth, which was considered as a bottle neck of the bottom-up method using the con-
ventional powder metallurgy of compaction and sintering. ECAP (Equal channel angular pressing), one of the
most promising method in SPD, was used for the powder consolidation. The powder ECAP processing with 1, 2,
4 and 8 passes was conducted for 100°C and 200°C It was found by microhardness, compression tests and micro-
structure characterization that high mechanical strength could be achieved effectively as a result of the well
bonded powder contact surface during ECAP process. The SPD processing of powders is a viable method to
achieve both fully density and nanostructured materials.
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Fig. 1. Schematic illustration of ECAP die.
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Fig. 2. ECAP die set.
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Fig. 6. Low magnification scanning electron micrographs of longitudinal sections of 100°C equal channel angular pressed
Al-20 wt% Si bars; (a) 1 pass, (b) 2 passes, (c) 4 passes and (d) 8 passes.
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Fig. 7. High magnification scanning electron micrographé of longitudinal sections of 100°C equal channel angular pressed
Al-20 wt% Si bars; (a) 1 pass, (b) 2 passes, (c) 4 passes and (d) 8 passes.
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Fig. 8. Low magnification scanning electron micrographs of longitudinal sections of 200°C equal channel angular pressed
Al-20 wt% Si bars; (a) 1 pass, (b) 2 passes, (¢) 4 passes and (d) 8 passes.
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Fig. 9. High magnification scanning electron micrographs of longitudinal sections of 200°C equal channel angular pressed
Al-20 wt% Si bars; (a) 1 pass, (b) 2 passes, (c) 4 passes and (d) 8 passes.
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Fig. 10. Compressive stress-strain curves of ECAP pro-
cessed samples.
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Fig. 11. Microvickers hardness as a function of the number
of ECAP passes.
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