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Microstructures and Grain Stabilities of Mg-Zn-(Zr) Alloys

Joong-Hwan Jun’
Production Technology R&D Division, Korea Institute of Industrial Technology
7-47 Songdo-dong, Yeonsu-gu, Incheon 406-840, Korea

Abstract Microstructures and grain growth behaviors at elevated temperatures have been investigated for
extruded Mg-2%Zn and Mg-2%Zn-0.3%Zr alloys, in order to clarify the role of Zr in grain stability of Mg-Zn alloy.
The grain size of Zr-free alloy increased continuously with an increase in annealing temperature, when isoch-
ronally annealed for 60 min from 573 to 723K, while the grains of the Zr-containing alloy were relatively stable up
to 723 K. The activation energies for grain growth (E,) between 573 and 723 K were calculated as 77.8 and
118.6 kJ/mole for the Mg-2%Zn and Mg-2%2Zn-0.3%Zr alloys, respectively, which indicates that grains in the Zr-
added alloy possess higher thermal stabilities at elevated temperatures. TEM observations on the annealed Mg-
2%2Zn and Mg-2%2Zn-0.3%Zr alloys revealed that enhanced grain stability resulting from Zr addition into Mg-Zn
alloy would be ascribed to the restriction of grain growth by stable Zn-Zr nano-precipitates distributed in the micro-
structure.
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Table 1. Chemical compositions of experimental alloys.

Chemical composition (wt.%)
Alloy
Zn Zr Mg
Mg-2%Zn 1.84 - bal.
Mg-2%7Zn-0.3%Zr 1.83 0.29 bal.
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Fig. 1. Optical microstructures of (a) Mg-2%Zn and (b) Mg-2%Zn-0.3%Zr alloys in as-cast state, respectively.
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Fig. 3. Optical microstructures of Mg-2%Zn (a, b) and Mg-2%Zn-0.3%Zr (c, d) alloys annealed at 673 and 723 K,
respectively. (a) and (c) : annealed at 673K, (b) and (d) : annealed at 723 K.
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Fig. 4. Change in grain size with annealing temperature
in Mg-2%7Zn and Mg-2%Zn-0.3%Zr alloys.
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Fig. 5. Plots of log(D*~D,? against 1000/T for Mg-
2%7Zn and Mg-2%Zn-0.3%Zr alloys.
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Fig. 6. TEM images of Mg-2%Zn (a, b, ¢) and Mg-2%Zn-0.3%Zr (d, e, f) alloys, respectively, (a) and (d) : as-extruded
state, (b) and (e) : annealed at 573K, (c) and (f) : annealed at 623 K.
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