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Numerical Simulation of Centrifugal Casting Process for Magnesium Alloy

Kang Jianming', Liang Haicheng', Zhao Dazhi*, Le Qichi?
(1.School of Materials Science and Engineering, Shenyang Ligong University;
2.School of Materials Science and Engineering, Northeastern University)
Abstract: In order to understand the macroscopic flow of magnesium alloy in horizontal centrifugal casting, AZ31B
magnesium alloy was simulated by means of finite element method to explore the distribution of temperature field
and pressure field of centrifugal casting under different initial conditions. The flow and temperature changes from
pouring to solidification were analyzed. It is found that the temperature field is fluctuated in a small range under
the influence of flow, rotation and backflow. The general trend is that the temperature is increased in a short time
after pouring, and then gradually decreased until solidification. The pressure field distribution of inner wall of
centrifugal cylinder was analyzed. It is found that the inner surface pressure is increased gradually from negative
pressure to stable value with pouring, and its change can be neglected with the temperature, while increased with
the increase of centrifugal speed.
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Tab.1 Chemical composition of AZ31B magnesium alloy %
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Tab.2 Numerical simulation process parameters of

centrifugal casting AZ31B magnesium alloy

F5 BIHG e i /K JiE s B/ (r « min~ 1)
1 923.15 1 800
2 923.15 2 000
3 923.15 2 200
4 963.15 1 800
5 963.15 2 000
6 963.15 2 200
7 1003.15 1 800
8 1003.15 2 000
9 1003.15 2 200
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Fig.3 Casting temperature cloud diagram of AZ31B

magnesium alloy at different casting time with casting

temperature of 963.15 K and rotating speed of 2 000 r/min
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Fig.5 Casting pressure cloud diagram of AZ31B magnesium alloy at different casting time with casting temperature of 963.15 K

and rotating speed of 2 000 r/min
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