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Effect of Aging Treatment on the Microstructure and Mechanical
Properties of Mg-6Al-xZn (x : 1.5, 2.5) Alloys Fabricated
by Squeeze Casting

Soon Ho Kim
Department of Automotive Engineering, Silla University, Pusan

ABSTRACT This study has investigated the effect of aging trecatment on the
microstructure and mechanical properties of Mg-6Al-xZn {x = 1.5, 2.5) alloys fabricated
by the squecze casting process. The microstructures of as-squeeze cast were composed
of pro-eutectic @, super saturated @ and F(MgrAhz) compound. Aged at both 200C
and 240°C, Mg-6Al-xZn alloys showed the peak hardness due to the formation of B
(Mgi7Aliz) precipitates. The discontinuous precipitates of the lamella type are
predominant at 200°C aging treatment, while the finely dispersed continuous precipitates
were dominant at 240°C aging treatment. Mg-6Al-xZn alloys fabricated by the squeeze
casting process had the better combination of tensile strength and elongation compared
to the conventionally cast alloys. As zinc contents increased, the tensile strength was
increased by the solid solution strengthening effect of zinc,

Key words: Mg-Al-Zn alloy, squeezc casting, B(MgizAliz) phase,
continuous and discontinuous precipitates, the effect of Zn addition
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Table 1. The chemical compositions of Mg-6Al-xZn alloys(wt.%).

“““““““ ~—— | A |zn M| s fou| Ni|Fe|Mg
Mg-6AlAM 60) 6.11| 0.09 | 0.25 |0.021 |0.003}0.001]0.002 | bai.
Mg-6AI-1.5Zn(AZ 61.5)| 6.03 | 1.45 | 0.19 [0.025[0.002| ND [0.001| bal.
Mg-B6AI-2.5Zn(AZ 62.5)] 6.04 | 2.48 | 0.22 |0.018{0.002}0.001{0.001 | bal.
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Fig.l Micrograph and schematic of as-squeeze cast Mg-6Al1-1.5Zn alloy.
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Fig. 2 SEM micrographs and EDS analyses of squeeze cast Mg-6Al1-1.5Zn alloy.
(a) as-cast and (b) solid solution treated at 405C for 1lhr.
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Fig. 3 Hardness vs. aging time curves in
Mg-6Al-xZn alloys aged at 200°C
after solution treatment.
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Fig. 4 Hardness vs. aging time curves in
Mg-6Al-xZn alloys aged at 240°C
after solution treatment.
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Fig. 5 Micrographs of squeeze cast Mg-6Al-
1.5Zn alloy aged at 200°C for various
times.

(a) 30hr (67.9Hv) (b) 75hr (72.9Hv)
(c) 96hr (67.3Hv)
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Fig. 6 SEM micrographs of Mg-6A1-1.5Zn
alloy aged at

(a) 200C and (b) 240C
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Fig.7 Mechanical properties of T6 heat
treated Mg-6Al-xZn alloys as the
function of zinc contents.
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