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ABSTRACT

In the molten state, magnesium alloys vigousey react with oxygen in the air, is protected from oxida-

tion and burning by the addition of SF, to CO. atmosphere over the melt. The mechanical properties and

metallographic examinatin have made of Mg-Al alloys containing 3, 6, 9% 1n the solution treated state and

precipitated state, comparing mechanical properties obtained during umdirectional solidification with me-

chanical properties obtained during conventional casting. For a given solution treatment, a higher

aluminum contents produce more or less fine grains in conventional casting. For a given artifical aging

treatment, a higher aluminum contents produces much precitates at the grain boundary as well as within

the grain in unidirectional solidification. As a result of this experiment, for a given heat treatment, the

higher is aluminum contents the higher is the ultimate tensile strength, yield strength, hardness while the

lower the elongation. Also the mechanical properties of unidirectional solidification is lgrger than that of

conventional casting.
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Table 1. Chemical composition of the specimen( % )

Al |Zn (Mn|Ca Si|Fe|Cu:@ Ni |Mg
Al3%| 3.1 1 06 | 0.2 {0.04: 0.1 |0.00810.05(0.001| bal
Al6%| 5.2 ¢ 05 | 0.2 [0.05] 0.3 |0.005]0.03 [0.004} bal
Al9%! 83 - 08 | 03 1002 0.2 |0.007|0.03 0002 bal
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Table 2. Solidification conditions

Al3% Al 6% Al9%

liquidus Tem. 635 612 599

solidus Tem. 604 520 428

23 % el 31 | 92 171

G('C/cm) 55 54 56

R{(em/sec) 0.03 0.03 0.03

cooling rate 2.05 2.13 2.21
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Fig. 1. Microstructures of Mg-Al alloy in conventional casting
(a:3%AlL,b:6%Al c:9%Al)
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Fig. 2. Microstructures of Mg-Al alloy in unidirectional casting
(a,b:3%AlL cd:6%Al ef:9%Al)

Fig. 3. Microstructures of Mg-Al alloy in conventional casting(T, heat treatment)
(a:3%AlLb:6%Al c:9%Al)
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Fig. 4. Microstructures of Mg-Al alloy(9% Al)

Fig. 5. Microstructures of mMg-Al alloy in unidirectional casting(Ts)
(a,b:9%Alc:6%Al,d:3%)
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Fig. 6. Mechanical properties of conventionally so-
lidified Mg-Al alloy
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Fig. 7. Mechanical properties of unidirectionally so-

lidified Mg-Al alloy
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Fig. 9. SEM morphology of Mg-Al alloy (a,b : 3% Al ¢,d : 6%AlL ef : 9% Al)
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