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Fig. 1 Graph of the tensile sample (Unit: mm)
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Fig. 2 SEM images of directionally solidified Mg-6.52Zn-0.67Y

alloy: (a) Longitudinal section; (b) Lateral section
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Fig. 3 XRD pattern of directionally solidified Mg-6.52Zn-0.67Y
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directionally solidified Mg-6.52Zn-0.67Y alloy
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Fig. 5
directionally solidified Mg-6.52Zn-0.67Y alloy at different

Stress—strain curves of conventional casting and

stretching temperatures
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Fig. 6 SEM images of tensile fracture of directionally solidified Mg-6.25Zn-0.67Y alloy at different stretching temperatures: (a), (b)

25 °C; (c) 150 C; (d) 250 C; (e), (f) 300 'C
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B 7 ANFEREE SR Mg-6.52Zn-0.67Y &4 AR 48 EBSD B4 18 K 1) 24 14
Fig. 7 EBSD imaging and misorientation map of Mg-6.52Zn-0.67Y alloy deformed microstructure at different stretching
temperatures: (a), (b) 150 ‘C; (c), (d) 200 C; (e), (f) 300 C
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Fig. 8 Distribution diagram of grain boundary orientation
difference of Mg-6.52Zn-0.67Y alloy at different stretching

temperatures
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Fig. 9 (0001) pole figure of directionally solidified Mg-6.52Zn-0.67Y alloy at different stretching temperatures: (a) 150 C; (b)
200 C; (c) 250 C; (d) 300 'C
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High temperature mechanical properties and fracture
mechanism of magnesium alloy with columnar crystal structure

XIE Hong-bin, LIN Xiao-ping, YIN Ce, WU Hou-pu, YANG Hui-ya, SHANG Yan-hong, XU Gao-peng

(School of Resources and Materials, Northeastern University at Qinhuangdao, Qinhuangdao 066004, China)

Abstract: Columnar crystal Mg-6.52Zn-0.67Y alloy with (112 0)(0001) preferential orientation was prepared by
directional solidification technique. The deformation and fracture mechanism were investigated in directionally solidified
alloy through stretch test at room temperature and high temperature by using SEM, XRD and EBSD analysis methods.
The results show that, directionally solidified Mg-6.52Zn-0.67Y alloy at room temperature has a certain uniform plastic
deformation capacity because its yield strength and tensile strength are 124 MPa and 196 MPa, respectively, and its
clongation is 13%. With the increase of the tensile temperature, the strength of the alloy decreases, the plasticity increases.
At 150 °C, the tensile strength is 146 MPa and the elongation increases to 27%. At 300 ‘C, the tensile strength is down to
73 MPa and the elongation is up to 35%. The deformation mechanism is not only pyramidal, prismatic slip but also
{1012} and {1011} twins twin jointly, and the fracture mechanism is a mixture cracking mechanism (ductile fracture
and quasi cleavage fracture) at 150 C or 200 ‘C. With the tensile temperature reaches to 300 ‘C, the deformation
mechanism is pyramidal slip and dynamic recrystallization, and the fracture mechanism is ductile fracture.

Key words: Mg-Zn-Y alloy; directional solidification; deformation mechanism; fracture mechanism
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