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Fig. 6 Metallographic structure of AZ31 casting with different cooling conditions
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Fig. 9 Cloud chart of magnetic induction intensity
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Fig. 10 Cloud chart of flow field variation
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Fig. 14 Second phase distribution under different cooling conditions
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Effect of Temperature Field on Microstructure and Properties of
Electromagnetic Stirring Magnesium Alloy

ZHAN Chun, YU Bao-yi, ZHENG Li, YU Bo-ning
(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870; Liaoning, China )

Abstract:

In this present work, the effect of temperature field on the microstructure and properties of AZ31 magnesium
alloys under rotating magnetic field was investigated by means of numerical simulation and experiment. Under
the action of rotating magnetic field, the flow velocity of liquid magnesium alloy first increased and then
decreased with the decrease of temperature, and the closer to the edge, the smaller the flow velocity becomes.
Due to the change of temperature during solidification, the grain size of the billet had the distribution rule
of coarse in the edge and fine in the middle along the radial direction, and the mechanical properties of the
billet also was low in the edge and high in the middle. The comparison between air cooling and water cooling
showed that water cooling was helpful to refine grains and control the distribution of the second phase.

Key words:
electromagnetic stirring; solidification flow field; cooling temperature field; grain refinement; magnesium
alloy
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