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Effect of New Pulsed Magnetic Field on Solidification Structure of Pure
Aluminum at Constant Flow Rate

LI Gang', SUN Ya—wei', ZHAO Zhen', YAO Bo-huai', ZHAI Qi-jie?, GONG Yong-yong"?
(1. School of science, Shanghai University, Shanghai 200444, China; 2. Advanced Solidification Technology Center, Shanghai
University, Shanghai 200444, China)

Abstract:

Taking industrial pure aluminum as the research object, the effects of the combination of current intensity
and cycle on the solidification structure of pure aluminum under the action of a new pulsed magnetic field at
constant flow rate were studied by means of solidification experiment, numerical simulation and theoretical
analysis. The results show that the new pulsed magnetic field can obviously refine the solidified structure of
pure aluminum, and the refining effect of solidified structure of pure aluminum is different under the same
flow rate. Under the condition of no isolation net, through numerical simulation analysis, it is found that
the direction of electromagnetic force density mainly points to the interior of the melt, and the liquid level
oscillates due to the peak value of electromagnetic force, resulting in a large number of nuclei. Under the
condition of isolation net, through dynamic analysis, it is considered that the grain is mainly affected by time
averaged electromagnetic force, and the grain entering the melt through the boundary layer to promote grain
proliferation is the main reason for grain refinement.

Key words: new pulsed magnetic field; industrial pure aluminum; constant flow rate; grain refinement
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