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Formability of Investment Casting ZMS5S Alloy under Different Cooling Mediums
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Abstract: The geometric model of ZM5 alloy casting was established by using the three-dimensional modelling software
UG. The numerical simulation of ZM5 alloy casting under air-cooled, oil-cooled and water-cooled conditions was carried
out by ProCAST software, and the casting was tested under air cooling conditions. The results show that the temperature
distribution gradient of the casting is the most widely distributed in the water-cooled medium, followed by the oil-cooled
medium, and the smallest in the air-cooled medium. Under the air cooling medium, the isolated liquid phase region of the
casting is ellipsoidal; under the oil cooling and water cooling medium, the isolated liquid phase region of the casting is
needle cone shaped. The test results are consistent with the simulation, which verifies the feasibility of the simulation. The

simulation can provide a reference for the selection of different cooling media for magnesium alloys in the actual casting
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process.
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2 AT B Z0 85 R i FE B AT A L (@) 722 17.6%, (b) FE A 25.4%, (c) 727 50.6%,(d) 7 A 98%
Fig.2 Filling process of castings at different times: (a) filling 17.6%, (b) filling 25.4%, (c) filling 50.6%, (d) filling 98%

Bl 3 AR EA BT 0 AR 3 0 16 = 8] 2 (a) BERE 0%, (b) BER 50%, () BEE 100%
Fig.3 Cloud diagram of the temperature field distribution of castings under different cooling media: (a) solidification 0%,
(b) solidification 50%, (c) solidification 100%
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Fig.4 Relation curves of casting temperature and time under different cooling media: (a) air cooling, (b) oil cooling, (c) water cooling,
(d) overall comparison
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Fig.5 Distribution diagram of the isolated liquid phase in
castings under different cooling media
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Fig.6 Shrinkage distribution of castings under different cooling
media
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Fig.7 Location diagram of the thermocouples
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Fig.8 Variation in the measured liquid metal temperature
with time
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Fig.9 Comparison of the measured and simulated liquid metal
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Fig.11 Comparative results of casting simulation and X-ray
photos after incision
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