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Fig. 1 As-cast microstructures of Mg-6Zn-1Cu-0.5Ce alloy:
(a) Optical microstructure; (b) SEM microstructure
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Fig. 2 XRD pattern of as-cast Mg-6Zn-1Cu-0.5Ce alloy
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Fig. 4 Particle size, shape factor and solid fraction of

Mg-6Zn-1Cu-0.5Ce alloy heated at different temperatures for

25 min
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Fig. 3  Microstructures of Mg-6Zn-1Cu-

0.5Ce alloy heated at different temperatures
for 25 min: (a) 580 C; (b) 590 C; (c)
600 ‘C; (d) 610 C; (e) 620 C
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Fig. 5 Non-dendritic microstructure evolution of Mg-6Zn-1Cu-0.5Ce alloy heated at 600 “C for different time: (a) 3 min; (b) 6 min;
(¢) 9 min; (d) 15 min; (e) 25 min; (f) 35 min; (g) 45 min; (h) 55 min
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Fig. 6 Particle size, shape factor and solid fraction of

Mg-6Zn-1Cu-0.5Ce alloy heated at 600 C for different time
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alloy heated at 600 C for 35 min: (a) OM microstructure; (b)

Quenching microstructures of Mg-6Zn-1Cu-0.5Ce

SEM microstructure
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Fig. 8 SEM image of Mg-6Zn-1Cu-0.5Ce alloy heated at
600 C for 25 min
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Table 1 EDS analysis results of points in Fig. 8

x/%
Point
Mg Zn Cu Ce
A 99.1 0.8 0 0.1
B 60.4 314 8.1 0.1
C 93.5 5.2 1.1 0.2
D 66.3 26.7 6.8 0.2
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Fig. 9 Microstructure of Mg-6Zn-1Cu-0.5Ce alloy heated at
600 °C for 3 min
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Fig. 10 Microstructure of Mg-6Zn-1Cu-0.5Ce alloy heated at
600 C for different time: (a) 2 min; (b) 4 min; (c) 6 min
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Fig. 11 Microstructure of Mg-6Zn-1Cu-0.5Ce alloy heated at
600 C
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Fig. 12 Microstructure of Mg-6Zn-1Cu-0.5Ce alloy heated at
600 ‘C
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Fig. 13 Microstructure of Mg-6Zn-1Cu-0.5Ce alloy heated at
600 ‘C for 45 min
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Non-dendritic microstructure evolution process and
mechanism of Mg-6Zn-1Cu-0.5Ce magnesium alloy

HUANG Xiao-feng" %, MA Zhen-duo', ZHANG Yu', BI Guang-li', LI Ya'

(1. State Key Laboratory of Gansu Advanced Non-ferrous Metal Materials,
Lanzhou University of Technology, Lanzhou 730050, China;
2. Key Laboratory of Nonferrous Metal alloys and Processing,
Ministry of Education, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Partial remelting is the important part of semi-solid metal (SSM) ingots forming technology. The non-dendritic
microstructure evolution process and mechanism of Mg-6Zn-1Cu-0.5Ce magnesium alloy during partial remelting were
investigated by isothermal heat-treatment. The results indicate that the eutectic phases of Mg-6Zn-1Cu-0.5Ce alloy initial
microstructure distribute on grain boundary, which gradually dissolves into a-Mg matrix due to the diffusion of the solute,
and the remainder is melted when the temperature up to eutectic melted during the initial stage of partial remelting. With
the heat preservation time further extending, the semi-solid particles will combine and grow up to reduce the surface
energy of the system. Furthermore, the appearance of subboundary and root remelting are the predominant separation
mechanisms of particles during partial remelting. The best parameters of isothermal heat treatment are 600 “C in holding
temperature and 25 min in holding time, obtaining the semi-solid microstructure with the average partial size of 57 pm,
the roundness of 1.16 and the solid fraction of 68%.

Key words: Mg-6Zn-1Cu-0.5Ce magnesium alloy; partial remelting; semi-solid; non-dendritic microstructure; evolution

mechanism
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