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Table 1  Composition of MgMg-16Zn-5Al alloy (ω/%) 

Zn Al Mg 

16 5 Bal. 

 

 

 

 

 

 

 

 

 

 

� 1  Mg-16Zn-5Al������ T6�	
�� XRD
� 

Fig.1  As cast (a) and T6 treated microstructure (b) of Mg-16Zn-5Al alloy and their XRD patterns (c) 
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� 2  Mg-16Zn-5Al����������
��  

Fig.2  Microstructure evolution of Mg-16Zn-5Al alloy during short time isotherm for different time:  

(a) 2 min, (b) 4 min, (c) 6 min, and (d) 8 min 
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� 3  Mg-16Zn-5Al��-.()�/0�
� 

Fig.3  Microstructures of Mg-16Zn-5Al alloy with different remelting processes: (a) 400 �/10 min; (b) 400 �/20 min; (c) 400 �/30 min; 

(d) 400 �/45 min; (e) 400 �/60 min; (f) 420 �/10 min; (g) 420 �/20 min; (h) 420 �/30 min; (i) 420 �/45 min; (j) 420 �/60 

min; (k) 440 �/10 min; (l) 440 �/20 min; (m) 440 �/30 min; (n) 440 �/45 min; (o) 440 �/60 min; (p) 460 �/10 min; (q) 460 

�/20 min; (r) 460 �/30 min; (s) 460 �/45 min; (t) 460 �/60 min 
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Fig.4  Average grain size (a), roundness (b), and solid fraction (c) of Mg-16Zn-5Al alloy with different remelting processes 
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Fig.5  Schematic diagram of microstructure evolution and phase 

transformations during partial remelting at 440 � 
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Microstructure evolution process:

  I--- Initial coarsening

 II--- Structure separation

III--- Spheroidization

IV--- Final coarsening

Phase transformations:

� MgZn+τ�α-Mg

� α-Mg+MgZn+τ�L

� α-Mg�L

� α-Mg�L and L�α-Mg
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� 6  Mg-16Zn-5Al��� 40 ���������� XRD 

 � 

Fig.6  XRD patterns of Mg-16Zn-5Al alloy remelted at 440  �

for short and long time: (a) short time remelting and    

(b) long time remelting 
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� 7  Mg-16Zn-5Al���!"� 440 �#$ 8 min�%&�

� 

Fig.7  As-cast microstructure (a) and magnified microstructure (b) 

of Mg-16Zn-5Al alloy held at 400 � for 8 min  
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Fig.8  Subboundary separation mechanism of semisolid 

microstructure 
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Fig.9  Root remelting mechanism of semisolid microstructure 
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Abstract: The microstructure evolution and phase transformation of Mg-16Zn-5Al alloy during partial remelting were investigated. The results 

show that when the Mg-16Zn-5Al alloy is remelted at 440 °C for 45~60 min or at 460 °C for 30~45 min, it can obtain the ideal semi-solid 

spherical microstructure. The average grain size is 55.7~60.4 µm, the average roundness is 1.18~1.29, and the solid fraction is about 65%. The 

phase transformation which includes MgZn+τ→α-Mg, α-Mg+MgZn+τ→L, α-Mg→L, α-Mg→L and L→α-Mg occurs during partial remelting. 

They lead to the initial rapid coarsening of the grain, structure separation, spheroidization of the grain, and final merger coarsening. Meanwhile, 

the subboundary and root remelting within the grains play an important role in separation of the microstructure. The coarsening factor M

n

 which is 

related with diffusion coefficient of an isothermal period is deduced by LSW theory. The main evolution way of grain is described by M

n

 of the 

corresponding period. 

Key words: Mg-16Zn-5Al alloy; microstructure evolution; phase transformation; partial remelting; semi-solid forming 
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