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Grain Refining and Age Hardening of Mg—Zn Alloys by Addition of Cu and Si
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ot JAE A skl 93 AEZ7LEHE MgZn-CuftE Aol A A4 Jelten Aied o HEZ7)
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Abstract In order to refine the grain size of Mg—Zn alloy 0.5 to 6wt.%Cu or Si elements were added.
Alloy ingot was made under vacuum atmosphere of 4 x 107¢ Torr in the quartz tube coated by BN.
Grain size and hardness were measured after solution treatment for 8 hours at 435°C. Optimal condition
for grain size refining effect was obtained at the minimum composition of 2wt.%Cu or 1.5wt.%Si
addition to Mg-6wt.%Zn alloy. Age hardening behavior was experimented at the optimal compositions
of the Mg-6wt. % Zn, Mg-6wt. % Zn—2wt. % Cu and Mg-6wt. % Zn~1.5wt. % Si. The hardness increment due
to fine grain size was higher at the Mg-Zn—Cu alloy system, but that due to age hardening was higher at

the Mg—Zn-Si alloy system.
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Fig. 1. The microstructures of solution treated Mg-6Zn-xCu alloys for 8hours 435°C.{( x 400)

(a) x=0%Cu (b)) x=1%Cu (c) x=2%Cu
(d) x=3%Cu (b) x=4%Cu (f) x=5%Cu
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Fig. 2. Enlarged microstructure of Fig. 1(f) to show
the second phases on the grain boundaries.
(a) Fig. 1(f)
(b) Enlarged microstructure of Fig. 1(f)
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Fig. 3. EDS mapping of Mg-6Zn-5Cu alloys solution
treated for 8hours at 435°C.
(a) SEM microstructure
{c¢) Cu mapping

(b) Mg mapping
{d) Zn mapping
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Fig. 4. The effects of Cu addition on the average grain
size of Mg-6Zn alloys solution treated for
8hours at 435°C.
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Fig. 5. The effects of Zn additions on the average gran
size of Mg—2Cu alloys solution treated for 8hours at
435°C.
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Fig. 6. The relationship between hardness and Cu
addition of Mg-6Zn alloys solution treated for 8hours
at 435°C.
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Fig. 7. Optical micrographs of solution treated Mg—6Zn
-xSi alloys for 8hours 435°C.( x 400)
(a) x=05%Si (b) x=15%St (c) x=6%Si
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Fig. 8. EDS analysis of second phases of Mg-6Zn—xSi alloys solution treated for 8 hours at 435C.
(a) x=15%Si (b) x=6%Si
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Fig. 11. The relationship between aging time and hard-
ness of Mg-6Zn-1.5Si, Mg-6Zn-2Cu and Mg-6Zn
alloys after solution treatment for 8hours at 435%C.
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