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Abstract This work is to report not only the effect of rapid solidification of MgZn, Y, alloys on the micro-
structure, but also the extrusion behavior on the materials properties. The average grain size of the atomized pow-
ders was about 3-4 um. The alloy powders of Mg,,Zn, Y, consisted of I-Phase (Icosahedral, Mg,Zn/Y ) as well
as Cubic structured W-Phase (Mg;Zn.Y,), which was finely distributed within a-Mg matrix. The oxide layer
formed along the Mg surface was about 48 nm in thickness. In order to study the consolidation behavior of Mg
alloy powders, extrusion was carried out with the area reduction ratio of 10:1 to 20:1. As the ratio increased, fully
deformed and homogeneous microstructure could be obtained, and the mechanical properties such as tensile
strength and elongation were simultaneously increased.
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Fig. 1. SEM Morphology (a) and microstructure (b) of rapidly solidified MgZn,,Y, alloy powders.
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Fig. 2. XRD curves of Mg alloy powders with the initial
powder distribution of (a) 149-90 pm, (b) 89-63 pum, (c)
62-45 pm and (d) -32 pm.
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Fig. 3. Auger electron spectroscopy of Mg alloy powders.
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Table 1. UTS and strain of Mg-Zn-Y alloy bars with the
extrusion ratio

Extrusion ratio UTS (MPa) Elongation (%)
10:1 263 8.2
15:1 297 12.6
20:1 318 17.4
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Fig. 4. Micrographs Mg alloy bars extruded with the extrusion ratios of (a) 10:1, (b) 15:1 and (c) 20:1.
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Fig. 5. TEM microstructure of rapidly solidified and
extruded MgZn,,Y,,, alloy bars with the extrusion ratio of
15:1.
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