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Abstract The investigation is to modify the mechanical and chemical properties of Mg alloys using a com-
bination of rapid solidification and surface treatment. As the first approach, Mg,.Zn, .Y, was gas atomized and
pressure sintered by spark plasma sintering process (SPS), showing much finer microstructure and higher strength
than the alloys as cast. Further modification was performed by treating the surface of PM Mg specimen using
Plasma electrolytic oxidation (PEO) process. During the PEO processing, MgO layer was initiated to form on the
surface of Mg powder compacts, and the thickness and the density of MgO layer were varied with the reaction
time. The thickening rate became low with the reaction time due to the limited diffusion rate of Mg ions. The sur-
face morphology, corrosion behavior and wear resistance were also discussed.
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Fig. 1. Optical micrograph of gas atomized Mg,.Zn,,Y,,
alloy's powders.
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Fig. 2. SEM images of PEO sample, showing the variants of layer morphology and thickness with the PEQO times of 10 min

(a, b), 20 min (¢, d) and 30 min (e, f).
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Fig. 3. Variation of pore size and numbers yielded with the
layer thickness.
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Fig. 4. X-ray diffraction pattern of the coated layer formed

after 10 min.
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Fig. 5. Variation of surface roughness of PEO smaples
with the layer thickness.
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Fig. 7. Scratching morphology of PEQ sample after single
passed scratch test.
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Fig. 8. SEM photos of scratch tested sample (b) with mag-
nification of (a) and (c).
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Fig. 9. Scratch coefficients measured on the surface of
PEOQO layer.
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