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Effects of Y Content on Microstructure and Mechanical Properties of

Mg-4Sm-0.6Zn-0.5Zr Alloy

Mao Hongkui', Bai Xiaoyu', Tian Yiging', Yin Zhi', Wang Yu', Xu Hong', Sun Pengcheng®, Ge Yingchun®
(1.School of Materials Science and Engineering, North University of China; 2.Xi’an Institute of Applied Optics)
Abstract ;: The influences of Y element on the microstructure and mechanical properties of Mg-4Sm-0.6Zn-0.5Zr al-
loy were investigated. The Mg-4Sm-xY-0.6Zn-0.5Zr alloy is mainly composed of ¢-Mg matrix, Mg,, Y; phase,
(Mg,Zn);(Y,Sm) phase, and Mg, YZn phase with LPSO structure. With the increase of Y content, the grains
are gradually refined and the amount of eutectic phases at the grain boundary is increased. There exists a eutectic
secondary LPSO phase Mg,, YZn at the grain boundary. The LPSO phase Mg, YZn is coherent with the a-Mg ma-
trix, which improves the strength and hardness of the magnesium alloy.With the increase of Y content, the me-
chanical properties of Mg-4Sm-0.6Zn-0.5Zr alloy is improved continously. With the Y content of 6.89% , the hard-
ness, yield strength, tensile strength and elongation of the as-cast Mg-4Sm-7Y-0.6Zn-0.5Zr alloy reach up to 95.6
HV, 118 MPa, 193 MPa, 10.5% , respectively. The structure of LPSO has an effect on the fracture behavior of
magnesium alloy. The fracture mechanism of Mg-4Sm-7Y-0.6Zn-0.5Zr alloy is characterized by cleavage brittle
fracture, and the fracture and crack depth gradually become shallower.
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Tab.1 Chemical composition of the experimental
magnisum alloy %

44 wp
Y5 Sm Y Zn Zr Mg

1 3.78 3.87 0.51 0.42 s

2 3.69 4.92 0.55 0.48 A

3 4.02 5.78 0.61 0.52 A

4 3.89 6.89 0.58 0.47 A
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Fig.2 Average grain size of Mg-4Sm-x Y-0.6Zn-0.5Zr alloy
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Fig.5 SEM images of Mg-4Sm-z Y-0.6Zn-0.5Zr alloy with different Y contents
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Fig.6 SEM and EDS images of Mg-4Sm-xY-0.6Zn-0.5Zr alloy
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Fig.7 Mechanical properties of Mg-4Sm-xY-0.6Zn-0.5Zr alloy
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