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Abstract In this paper, rapid solidified Mg-4.3Zn-0.7Y (at.%) alloy powders were prepared using an inert gas
atomizer, followed by a severe plastic deformation technique of high pressure torsion (HPT) for consolidation of the
powders. The gas atomized powders were almost spherical in shape, and grain size was as fine as less than 5 pm due to
rapid solidification. Plastic deformation responses during HPT were simulated using the finite element method, which
shows in good agreement with the analytical solutions of a strain expression in torsion. Varying the HPT processing
temperature from ambient to 473 K, the behavior of powder consolidation, matrix microstructural evolution and
mechanical properties of the compacts was investigated. The gas atomized powders were deformed plastically as well
as fully densified, resulting in effective grain size refinements and enhanced microhardness values.
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Fig. 1. (a) Schematic of HPT and (b) the HPT press and die set.
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Fig. 2. Morphology of typical spherical MgZn .Y, alloy powders formed by gas atomization: powder size, (a) 150-90 um,

(b) 90-63 pum, (c) 63-45 um and (d) 4-32 pm.
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Fig. 3. Microstructure of MgZn,,Y,, alloy powders: grain sizes of (a) 4-5 pm, (b) 2-5 um, (c¢) 1-5 pm and (d) 1-2 pm
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Fig. 4. Geometry of HPT processed disk by finite element
analysis and effective strain distribution. The dash lines
represent analytical solutions obtained by Eq. y=r6/./3h.
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Fig. 5. Bright field and dark field TEM images obtained from (a), (b) ambient temperature, (c)-(f) 473 K processed samples
and (e), (f) their high magnification micrographs.
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Fig. 6. The average Vickers microhardness, Hv, various
distances from the center of the disk after processing by
HPT.
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