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Abstract The aging behaviors and mechanical properties of Mg-9Al1-2Zn alloys fabricated by squeeze casting process
have been investigated by optical & scanning electron microscopy, microhardness measurement, and tensile test. The
products having cast defects-free and fine microstructure were fabricated by the liquid metal forging method. The mi-
crostructure of as-squeeze cast alloy was composed of pro-eutectic ¢ magnesium solid solution, super saturated « solid
solution and coarse A(Mg;Al;) compound. Aged at both 160°C and 200°C, Mg-9Al-2Zn alloy showed peak hardness
due to the formation of #(Mg,-Al..) precipitates. The discontinuous precipitates of the lamella type were predominant
at peak aged condition. However, at over-aged condition, discontinuous precipitates were coarsened and the fractions
of continuous phases were increased around the region of discontinuous precipitates. The tensile property of
Mg-9A1-2Zn alloy fabricated by squeeze casting process had the better combination of tensile strength(261.4MPa) and
elongation (7.6%) compared to the conventionally cast commercial AZ 91 and AZ 92 alloys.
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Table 1. Chemical compositions of Mg-9Al-xZn alloy(wt% ).

Al Zn Mn Si | Cu Ni Fe Mg

Mg-9Al 9.19 0.09 0.18 0.017 0.002 0.001 0.002 |  bal
Mg-9Al-1Zn 9.31 0.97 0.19 0.02t | 0.001 ND 0.001 bal
Mg-9Al-2Zn 9.25 231 | o021 | o001 ~ ND 1 0.02 10.004 bal
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(a)_hot cracking

rinkage porosities

Fig. 1. Casting defects of Mg-9Al-2Zn alloy fabricated without pressure.
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Fig. 2. SEM micrograph of Mg-9Al-2Zn alloy showing the hot

o cracking.
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Fig. 3. Variations of microhardness and dendrite size as a func-
tion of applied pressure.
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Table 2. Porosity levels of Mg-9Al-xZn alloys depend-

ing on applied pressure.

Applied | Average | Theoretical| Average
Specimen| Pressure | Density | Density | Porosity
(MPa) | (g/cm*) | (g/cm’) (%)
AZ 92 0 1.798 1.829 1.69
AZ 92 75 1.821 1.829 0.43
AZ 91 75 1.803 1.809 0.33
AM 90 75 1.788 1.795 0.39
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Fig. 5. Aging curves for Mg-9Al-xZn alloys aged at (a)160°C
and (b)200C.
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Fig. 6. Optical micrographs of Mg~9A1-2Zn alloys as a function
of aging time at 160°C.
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Fig.7. SEM micrograph and EDS analyses of Mg-9Al-2Zn alloy aged at 160 ‘C for 42hrs.(aged condition of peak hardness)
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Fig. 8. SEM micrograph of Mg-6Al1-2Zn alloy aged at 240°C for
42hrs.
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Fig. 9. SEM micrograph of Mg-9AI1-2Zn alloy aged at 200C for
72hrs.(over aged condition)
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Table 3. Comparison of mechanical properties for vari-
ous casting processes.

casting process and temper | alloys UTS - elong.
(MPa) | (%)
squeeze casting(T6) AZ92 | 26.1 | 7.6
sand casting(T6) AZ 91 200 3
permanent mold casting(T6)| AZ92 | 235 | -
rheo-casting(F) | AZ 91 |150-200, -
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