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Effects of Vacuum Casting and Solidification under Pressure on Process Performance
and Mechanical Properties of Mg-Y-Nd-Gd-Zn-Zr Alloy

TAO Jian-quan, LI Xiao-song, CHAI Shu-xin, DENG Tian-quan, SUN Chang-jian

(Southwest Technology and Engineering Research Institute, Chongqing 400039, China)

ABSTRACT: The paper aims to improve the casting process performance and mechanical properties of Mg-Y-Nd-Gd-Zn-Zr
alloy by vacuum casting and solidification under pressure. The mobility, hot cracking tendency and shrinkage ratio of the alloy
under different vacuum degree, pouring temperature and solidification pressure were tested by spiral method, hot cracking me-
thod and line shrinkage test method, respectively. The mechanical properties of the alloy were tested by a universal testing ma-
chine. The microstructures were observed by a metallographic microscope, and the average grain size was measured by trunca-
tion. The spiral length of Mg-Y-Nd-Gd-Zn-Zr alloy was 240~270 mm, the width of hot cracking was 10~15 mm by gravity
casting; and the spiral length was 245~330 mm, the width of hot cracking was 7.5~12.5 mm by vacuum casting. The solidifica-
tion pressure increased from 0.2 MPa to 0.8 MPa, the tensile strength increased from 320 MPa to 335 MPa, and the elongation
increased from 4.5% to 6.0%. Increasing the vacuum degree and pouring temperature can improve the filling properties. In-
creasing the pouring pressure and reducing the pouring temperature can significantly reduce the hot cracking tendency. The
higher the solidification pressure, the shorter the vacuum pressure conversion time, the denser the microstructures and the higher
the mechanical properties.
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Fig.1 Effect of vacuum degree and pouring temperature on
filling properties
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on hot crack tendency
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Fig.3 The shrinkage of Mg-Y-Nd-Gd-Zn-Zr alloy for different
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Fig.4 The mechanical properties test samples by vacuum
casting and solidification under pressure
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Fig.5 Effect of the solidifying pressure and the time for ma-
nipulation on mechanical properties
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Fig.6 The metallographic microstructure for casting of
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