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Effects of Al and Ca Microalloying on Microstructure and Mechanical

Properties of Mg-Gd Alloy

Li Wuzhao, Wang Wuxiao, Chen Xiaogang, Liu Dongchao, Liu Zhengzheng

(School of Materials Science and Engineering, Xi’an University of Technology)
Abstract; The effects of different Al and Ca contents on the mechanical properties of Mg-10Gd-x Al-yCa (z +y=
2) alloy were investigated by optical microscopy, scanning electron microscopy, X-ray diffractometry and energy
dispersive spectroscopy. The results show that morphology of the (Mg, Al);Gd phase in Mg-10Gd-2Al alloy is
converted from petal shape to short rod shape and granular shape by replacing Al element with Ca element, and
the tensile strength of the alloy is increased firstly and then decreased. When the content of Ca is 0.5% , absence
of new phase can be observed, and Ca elements are all solid dissolved into the matrix, resulting in strong solid so-
lution strengthening effect. The mechanical properties of Mg-10Gd-1.5A1-0.5Ca alloy are desirable, where the ten-
sile strength and elongation reach up to 210.3 MPa and 15.6% , respectively. When the content of Ca exceeds
0.5% , the coarse eutectic phase along the grain boundary appears in the alloy, which splits the matrix and reduces
the mechanical properties of the alloy. With the increase of Ca element, the fracture mode of the alloy is changed
to brittle fracture.
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Fig.2 Microstructure of Mg-10Gd-x Al-yCa alloy
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Fig.1 Schematic diagram of tensile specimen
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Fig.6 Vickers-hardness of Mg-10Gd-x Al-yCa alloy
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Fig.7 Mechanical properties of Mg-10Gd-2 Al-yCa alloy
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