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Microstructure of cubic-shaped phase in
Mg-xGd-Zr alloys during homogenization
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Abstract: The microstructure evolution of Mg-xGd-Zr(x=1%, 2%, 3%, mole fraction) alloys as well as the micro-
structure of the cubic-shaped phase before and after homogenization were investigated by optical microscopy (OM),
scanning electron microscopy (SEM), X-ray diffractometry (XRD) and transmitted electron microscopy (TEM). The
results show that the cubic-shaped phase is Gd,03 and the structure is stable as FCC with the lattice constant a=0.53 nm
before and after homogenization. Gd,0Os are enwrapped in the eutectic structure in the as-cast alloys, and the number
increases obviously with increasing homogenization time. Furthermore, the number is proportional to the Gd content in
the alloys. Gd,O5 nucleate and grow in the solidification process, whereas, mostly are formed in Gd-rich area near grain
boundaries during the homogenization.
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Table 1 Real Gd content in Mg-xGd-Zr alloys(x=1%, 2%, 3%
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Alloy No. Mole fraction of Gd/%
1 1.28
2 2.46
3 3.26
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Fig. 1 Microstructures of alloys 1-3 before and after homogenization: (a), (d) As-cast, alloy 1; (b), (¢) As-cast, alloy 2; (c), (f)

As-cast, alloy 3; (g) Homogenized, alloy 1; (h) Homogenized, alloy 2; (i) Homogenized, alloy 3
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Fig. 2 XRD patterns of as-cast (a) and homogenized (b)
alloy 3
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Fig. 3 TEM images ((a), (c)) and corresponding diffraction spots ((b), (d)) of cubic-shaped phase before ((a), (b)) and after ((c), (d))

homogenization
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Fig. 4 Microstructures of Alloy 3 homogenized in air and Ar atmospheres for different times: (a) As-cast, in air; (b) Homogenized
at 520 ‘C for 2 h, in air; (c) As-cast, in Ar; (d) Homogenized at 520 ‘C for 2 h, in Ar; (¢) Homogenized at 520 C for 10 h, in Ar;

(f) Homogenized at 520 C for 12 h, in Ar
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