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Numerical simulation of the effect of oscillating
electromagnetic force on cavitation in melt

JIANG Mingxuan, ZHANG Qi~ , LI Junkang, LI Yang
(School of Mechanical and Automotive Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: Based on the Computational Fluid Dynamics (CFD) method, the Schnerr-Sauer
cavitation model is used to numerically calculate the cavitation effects within the aluminum
melt under the influence of global oscillating electromagnetic fields. The study separately in-
vestigates the effects of unidirectional and bidirectional oscillating electromagnetic forces
with different amplitudes and frequencies on cavitation occurrence within the melt. The re-
sults show that the impact of the amplitude and frequency of the oscillating electromagnetic
force on cavitation within the melt are closely related to the duration of the cavitation expan-
sion phase. The volume fraction of cavitation gas increases with the rise in the amplitude of
the oscillating electromagnetic force and the extension of the cavitation expansion phase du-
ration. Within the frequency range of 50 Hz to 300 Hz, the duration of the cavitation expan-
sion phase and the vapor volume fraction decrease as the frequency increases. Unidirectional
oscillating electromagnetic force induces periodic cavitation alternately on one side of the

melt edge, while bidirectional oscillating electromagnetic force can simultaneously generate
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periodic cavitation on both sides of the melt edge and is more likely to produce cavitation in
the center of the melt.
Key words: aluminum matrix composites; oscillating electromagnetic force; numerical simu-

lation; cavitation
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