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Table 1 Composition of Mg-7Zn-0.3V experimental alloys

Mass fraction/%
Item
Zn \% Mg
Nominal composition 7 0.3 Bal.
Actual composition 6.9 0.27 Bal.
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Fig. 1 Schematic diagram of preparation of rod-like sample
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Fig. 2 As-cast microstructures of Mg-7Zn-0.3V alloy: (a)
Optical microstructure; (b) SEM image
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Fig.3 XRD pattern of as-cast Mg-7Zn-0.3V alloy
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Fig. 4 Semi-solid microstructures of Mg-7Zn-0.3V alloy heated at different temperatures for 40 min: (a) 585 C; (b) 590 C;

(¢) 595 C; (d) 600 C; () 605 C; () 610 C
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Fig. 5 Particle size, solid fraction and shape factor of
Mg-7Zn-0.3V alloy heated at different temperatures for 40 min
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Fig. 6 Non-dendritic microstructure evolution of Mg-7Zn-0.3V alloy heated at 605 ‘C for different time: (a) 5 min; (b) 10 min;
(c) 20 min; (d) 30 min; (e) 40 min; (f) 50 min
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Mg-7Zn-0.3V alloy heated at different time for 605 C
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Fig. 8 Microstructure of Mg-7Zn-0.3V alloy after holding at
605 C for 40 min

2 K 8(a) P WA R K — B BITRL I EDS 73 4
Table 2 EDS analysis results of primary particle and a,-Mg

particle formed the solidification in Fig. 8(a)

Mole fraction/%
Phase
Mg Zn v
01-Mg 99.1 0.9 0
a-Mg 98 2 0

%3 K 8(aF WAL T EDS /4T

Table 3 EDS analysis results of microstructure in Fig. 8(a)

Mole fraction/%
Point
Mg Zn v
A 76.5 23.5 0
B 85.4 14.6 0
C 78.0 22.0 0
D 92.0 8.0 0
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Effects of isothermal heat treatment on
semi-solid microstructural evolution of Mg-7Zn-0.3V alloy

HUANG Xiao-feng' 2, GUO Feng', ZHANG Yu', YANG Jian-chang', MA Ya-jie', ZHANG Qiao-qiao'

(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China;

2. Key Laboratory of Non-ferrous Metal Alloys and Processing, Ministry of Education,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The effects of remelting temperature and holding time on microstructural evolution of Mg-7Zn-0.3V
magnesium alloy were investigated by semi-solid isothermal heat treatment. The results indicate that the holding
temperature and holding time have significant effects on microstructural evolution of the Mg-7Zn-0.3V alloy during
isothermal temperature process. By increasing the holding temperature or prolonging the holding time, the non-endritic
structures in Mg-7Zn-0.3V can be transformed into smaller and more uniform spherical particles.When the holding
temperature is too high or holding time is too long, the semi-solid particles will combine and grow up, the microstructural
evolution mechanism is consistent with the rule of Ostwald ripening mechansim. The best parameters of isothermal heat
treatment are 605 C holding temperature and 40 min holding time, obtaining the semi-solid microstructure with the
average partial size of 48.5 um and the roundness of 1.26.

Key words: Mg-7Zn-0.3V magnesium alloy; semi-solid isothermal heat treatment; non-endritic structure; evolution

mechanism
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