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Effect of heat treatment on microstructure of Mg-Gd-Y-Zr alloy
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Abstract: Mg-Gd-Y-Zr alloy was annealed at 350 “C, and the surface oxidation behavior during the annealing process was systematically
characterized using optical microscope, scanning electron microscope, and X-ray diffraction. The results show that significant changes occur
in the alloy during the annealing process, with Gd and Y elements aggregating along the initial grain boundaries and alloy surface. The
specimen undergoes uneven oxidation, where the oxidation rate at the initial grain boundary is higher than that inside the grain. The main
component of the oxide film is (Gd,,Y,_ )O0,.
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Table 1 Chemical composition of the Mg-Gd-Y-Zr alloy
(atom fraction, % )

Y Gd Zr Ag Fe Si Mn Mg

0.66 1.3 0.03 0.02 0.04 0.02 0.01 Bal.
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Fig. 1 Surface morphologies of the Mg-Gd-Y-Zr alloy annealed for different time
(a) 0 h; (b) 12 h;y (c¢) 24 h; (d) 60 h; (e) 100 h; (f) 200 h
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Fig.2  Surface BSE morphologies of the Mg-Gd-Y-Zr alloy annealed for different time
(a) 0 h; (b) 12 h; (C) 24 h; (d) 60 h; (e) 100 }1; (f) 200 h
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Table 2 Elemental analysis of different points
in Fig.2 (atom fraction, % )

M 1B KAt A]/h VA% Mg 0 Gd Y

1 N 93.4 4.4 1.5 0.8
0

2 A 69.4 26.7 14.2  26.6

3 SN 74.9  18.6 4.2 2.3
12
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100
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200

12 R 8.3 57.9  18.2 15.6
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Fig.4 XRD patterns of the Mg-Gd-Y-Zr alloy annealed
at 350 °C for different time
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Fig.6  Cross-sectional backscattered electron image of the

Mg-Gd-Y-Zr alloy annealed at 350 °C for 200 h
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