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Fig. 1 OM images of directionally solidified Mg-5.5Zn-xGd (x=0.8, 2.0, and 4.0) experimental alloys under G=30 K/mm at the different
growth rates. L and T represent the longitudinal and transverse section of samples, respectively
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Table 1 Tensile properties of directionally solidified Mg alloys
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B WHE R WS ERBEE AR R
25 21 13 80 56 6 18
siMg™
25 26 79 9.7
150 25 56 345
AZ31P
250 27 78 23.6
25 104 127 3
Mg-0.5A1%
150 100 120 14
25 116 153 95
Mg-1AI1%
150 113 134 19.5
25 124 136 196 1.6 13
Mg-6.52Zn-0.67Y™! 150 86 146 27
300 73 35
5 25 111 176 199 290 5 10.4
AZ91
200 58 136 138 198 247 27
Mg-4% Zn"" =il 1485 2155 7.4 10.2
Mg-3.0Nd-1.5Gd?") EiE 78 124 8 17
Mg-6.0Gd-0.5Y"" iR 55 107 32.56
200 89.35 135
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350 40.79 109.55
Mg-4.58Gd-0.45Y-0.01Er* 25 100 122 22.5
Mg-4.78Zn-0.45Y-0.10Zr"" Eih 180 198 27
150 0001 X, i2i0 0001 X, i2i0
| | mm/min
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Fig. 5 Tensile stress-strain curves, and EBSD inverse pole diagrams of the directionally solidified Mg-Gd-Y-Er alloy at different pulling rate
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respectively: experimental results and simulated results
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Research Progress on Microstructure and Mechanical Properties of
Directionally Solidified Magnesium Alloys

JIN Kang-shuai', ZHANG Hang', ZHANG Xu-zhao', LIAN Yong-giang", GUO Yao-wei', FANG Da-ran"? LIN
Xiao-ping"’

(1. School of Materials Science and Engineering, Northeastern University, Shenyang 110819, Liaoning, China; 2. School of Resources and
Materials, Northeastern University at Qinhuangdao, Qinhuangdao 066004, Hebei, China)

Abstract:

The crystal orientation and microstructure of magnesium alloys can be adjusted by directional solidification,
which can improve mechanical properties of Mg alloys. At present, the research on directional solidification
of magnesium alloys is far from enough. In this paper, the microstructure and cell/dendrite transition in
directionally solidified Mg alloys was summarized, and the correlation between the growth orientation of the
primary dendrite arm and mechanical properties of alloys was discussed. Moreover, the LPSO phase and the
corrosion resistance of directionally solidified Mg alloys were summarized, and the research on numerical
simulation of directional solidification process was reviewed. On this basis, the research directions in
directional solidification of Mg alloys were proposed.
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