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Determination of Solid Solution Treatment Condition of
Mg-6Al-x7Zn(x=0,1,2) Alloys Fabricated by Squeeze Casting Method
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ABSTRACT

This study has been investigated the influence of solid solution treatment on the microstructure of
Mg-6Al-xZn(x=0,1,2) alloys fabricated by squeeze casting process. The products having clean surface
and fine microstructure are fabricated by adopting the liquid metal forging method. The
microstructures of as-fabricated state show f(Mgi-Al;2) precipitates between the dendrite boundaries.
It is found that the hardness of the alloys is increased with increasing amount of zinc due to the solid
solution hardening effect of zinc. In the changes of microstructure upon solid solution treatment time
at 405, P phases are dissolved in ¢ matrix up to lhr and the microstructure are coarsened rapidly
after 2hrs. The microhardness are decreased rapidly until lhr of solution treatment time and then
stabilized. From the above results, it is concluded that the optimum solid solution treatment condition
for Mg-6Al-xZn alloys is at 405T for 1hr. The solution treatment time is greatly reduced comparing to
conventional casting(at 385~418T for 10~ 14hrs) due to the formation of the super-saturated solid
solution by liquid metal forging.
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Table 1. The chemical compositions of Mg-6Al-xZn alloys.
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Al Zn Mn Si Cu Ni Fe Mg
Mg-6A1(AM 60) 6.11 0.09 0.25 0.021 0.003 0.001 0.002 bal
Mg-6Al-1Zn(AZ 61) 6.01 1.05 0.19 0.025 0.002 ND 0.001 bal
Mg-6A1-2Zn(AZ 62) 5.97 1.96 0.22 0.018 0.002 | 0.001 0.001 bal
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Fig. 1 Micrographs of as squeeze cast Mg-6Al
alloys upon zinc contents.
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Fig. 2 SEM micrograph and EDS analyses of as
cast Mg-6Al-1Zn alloy.
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Fig. 83 XRD analyses of as cast Mg-6Al alloys upon zinc contents. -
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Fig. 4 Micrographs of Mg-6Al-1Zn alloys upon solid solution treatment time at 405C.
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Fig. 5 Microhardness variations of Mg-6Al-xZn
alloys upon solid solution treatment time
at 405¢C
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Fig. 6 SEM micrographs and EDS analysis of Mg-6Al-1Zn alloys upon solid solution treatment time at 405

T.
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Fig. 7 XRD analyses of Mg-6Al-xZn alloys of solid solution treated at 405C for lhr.
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