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Table 1  Main chemical composition of experimental alloys 
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¡ 1  ¢£ Yx¤C¥¦9 XRD¡§ 

Fig.1  XRD patterns of the samples with different Y contents 
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Fig.2  Optical microstructures of alloys: (a) Mg-Zn-0%Y, (b) Mg-Zn-1%Y, and (c) Mg-Zn-2%Y 
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Fig.3  SEM images of alloys: (a) Mg-Zn-1%Y and (b) Mg-Zn-2%Y 
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Table 2  Composition of phase of alloys (g) 

Component α-Mg Mg

3

Y

2

Zn

3

 

Mg 100 10 

Zn 3.42 27.1 

Y 0 24.7 
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Fig.4  XRD patterns of α-Mg (a) and Mg
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Fig.6  XRD pattern of compounds extracted from samples 
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Fig.7  SEM images of rare earth alloy phase by electrolytic  

extracting: (a) Mg-Zn-1%Y and (b) Mg-Zn-2%Y 
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Table 3  Solid solution of alloying elements (ω/%) 

Alloy Y Zn 
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Mg-Zn-1%Y 
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Table 4  Miedema model parameters
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Table 5  Value of parameters p in Miedema model 
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Table 6  Calculated value of activity parameters and  

interaction parameters 
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Effect of Solid Solution Amount of Zn on Microstructure of Mg-Zn-Y Alloy 

 

Su Juan, Guo Feng, Cai Huisheng, Liu Liang, Chen Baodong 

(Inner Mongolia University of Technology, Hohhot 010051, China) 

 

Abstract: The second phase in Mg-Zn-Y alloy was extracted by electrochemical phase separation, and the solid solution amount of alloying 

elements in Mg-Zn-Y alloy was obtained. A method for direct determination of solid solution amount in magnesium alloy was established. The 

activity and activity interaction coefficients of Zn in Mg-Zn-Y ternary alloy were calculated by Miedema mixed enthalpy model and Toop 

model (symmetry) and Kohler model (asymmetric). The experimental measurements and calculations show that the interaction coefficients of 

Zn and Y in Mg-Zn-Y alloy are positive, indicating that Zn and Zn, Zn and Y are mutually exclusive in this system. The existence of Y can 

improve the activity of Zn, and the increase of Y solution amount will decrease the solid solution amount of Zn. Thus, the supercooling degree 

of the liquid phase in the front of the solid-liquid interface is increased so that the grain is refined, and the Mg

3

Y

2

Zn

3

 eutectic phase of the 

grain boundary is increased to form continuous mesh gradually. 
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