Journal of Korean Powder Metallurgy Institute
Vol. 11, No. 2, 2004

L2710 Al20 wt% Si 222 2&EXie| ECAP
& - ZRE - MU - BE - YN

FadEe F4533
et F4-8alad T

Equal Channel Angular Pressing of Rapidly Solidified Al-20 wt % Si
Alloy Powder Extrudates

Seung Chae Yoon, Soon-Jik Hong*, Min Hong Seo, Pham Quang and Hyoung Seop Kim
Department of Metallurgical Engineering Chungnam National University, Daejeon 305-764 Korea
*RASOM ERC, Chungnam National University, Daejeon 305-764, Korea
(Received 11 December 2003 ; Accepted form 17 February 2004)

Abstract In this paper processing and mechanical properties of Al-20 wt% Si alloy was studied. A bulk form
of Al-20Si alloy was prepared by gas atomizing powders having the powder size of 106-145 pm and powder
extrusion. The powder extrudate was subsequently equal channel angular pressed up to 8 passes in order to refine
grain and Si particle. The microstructure of the gas atomized powders, powder extrudates and equal channel angu-
lar pressed samples were investigated using a scanning electron microscope and X-ray diffraction. The mechanical
properties of the bulk sample were measured by compressive tests and a micro Vickers hardness test. Equal chan-
nel angular pressing was found to be effective in matrix grain and Si particle refinement, which enhanced the
strength and hardness of the Al-20Si alloy without deteriorating ductility in the range of experimental strain of
30%.

Keywords : Al-20Si alloy, Rapidly solidified powder, Extrusion, Equal channel angular pressing(ECAP), Powder
consolidation
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Fig. 1. Schematic diagram of the preparation of ECAP
specimen from extruded Al-20 wt% Si bar.
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Fig. 2. ECAP die set and the schematic diagram of the ECAP processing.
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Fig. 3. Cross sectional SEM micrographs of (a) as atomized Al-20 wt% Si alloy powder and (b) extruded bar.
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Fig. 4. Scanning electron micrographs of longitudinal sections

processing number; (a) 2, (b) 4, (¢) 6 and (d) 8 passes.
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Fig. 5. Average primary Si size measured from SEM
micrographs as a function of the number of ECAP passes.
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Fig. 6. Scanning electron micrographs of longitudinal sections of equal channel angular pressed Al-20 wt% Si bars showing

partly broken Si particles; (a) 2 passes and (b) 4 passes.
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Fig. 7. True stress-stain curves of the extruded bar and the
ECAP processed Al-20 wt% Si alloy.
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