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Table 1 EDS analysis results of points in Fig. 1(b)
Mole fraction/%
Position
Mg Zn Cu Cr Total
A 99.1 0.9 - - 100
B 74.5 18.1 7.4 - 100
C 85.6 10.9 3.5 - 100
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Fig. 3 Microstructures of ZC61-xCr
alloy at 585 for 30 min: (a) x=0;
(b) x=0.3; (c) x=0.5
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Fig. 6 Microstructural evolutions of ZC61-0.3Cr alloy after isothermal heat-treatment at 585 for different time: (a) 3 min;
(b) 10 min; (¢) 20 min; (d) 30 min; (¢) 50 min; (f) 60 min
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Table 2 EDS analysis result of microstructure in Fig. 8(a)
Mole fraction/%

Position
Mg Zn Cu Cr Total
A 99.1 0.9 - - 100
B 93.0 5.6 1.3 0.1 100
C 75.7 19.5 4.8 - 100
D 69.9 21.5 5.5 0.1 100
E 81.0 15.1 39 - 100
F 63.7 29.3 6.9 0.1 100
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Fig. 10 Microstructure of ZC61-0.3Cr alloy at 585 for

45 min
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Effects of isothermal heat treatment on
microstructural evolution ZC61-0.3Cr magnesium alloy

HUANG Xiao-feng" %, MA Ya-jie', ZHANG Yu', ZHANG Qiao-giao', GUO Feng', YANG Jian-chang'

(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 the isothermal heat-treatment temperature and holding time on semi-solid microstructural
evolution of ZC61-0.3Cr magnesium alloy were investigated. The results indicate that the original dendritic
microstructure in ZC61-0.3Cr alloy can be transformed into semi-solid non-dendritic microstructure and can obtain
uniform and round spherical particles during the isothermal heat-treatment. With the increase of holding time, the eutectic
microstructure (a-Mg+MgZn,+CuMgZn) at the grain boundaries is melted preferentially, the original dendritic
microstructure in the alloy is turned into semi-solid non-dendritic microstructure by initial coarsening, microstructure
separation and spheroidizing. As the holding time increases, the microstructure of alloy gradually changes from large
block to spherality. However, the coarsening and growth of spherical particles would cause, when the holding temperature
is too high or the holding time is too long. In the process of coarsening and growth, the mechanism of combining growth
and Ostwald ripening coexist and together affect morphology and size of the solid phase particles. The optimum process
condition for semi-solid forming of ZC61-0.3Cr magnesium alloy is (585 , 30 min). Under this condition, the average
particle size, shape factor and solid fraction are 43 um, 1.4 and 51%, respectively.

Key words: ZC61-0.3Cr magnesium alloy; semi-solid isothermal heat treatment; non-dendritic microstructure;

microstructural evolution
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