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Mechanism and efficiency of inclusiomr removal in
purifying molten metal by electro- flux method

ZHONG Yumrbo, REN Zhong-ming, ZHANG Bang-wen, DENG Kang, XU Kuang-di
(Shanghai Enhanced Laboratory of Modern Metallurgy and M aterial Processing,
Shanghai University, Shanghai 200072, China)

Abstract: The pinch force due to galvanization of electric current in small liquid metal flow plays the main role of remov-

ing inclusions during the technology of purifying molten metal by electro-flux method. By using plug flow model, the the-

oretical inclusion-removal efficiency is calculated, and the results show that the inclusiorrremoval efficiency can be in-

creased by increasing current density, reducing flow rate of molten metal and the diameter of the metal flow. Further

more, if reducing the diameter of the metal flow, the inclusion can migrate short way, which is more helpful to increasing

the inclusiorr removal efficiency. The experiment of separating carborundum particles from molten aluminum was carried

out, and it was proved that the inclusions would migrate to the surface of the molten aluminum by imposing alternative

current. The results of calculation and experiment proved that the electromagnetic migration of the inclusions is the main

mechanism of the electro-flux method.
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Fig. 2 Trajectory of nonmetallic inclusions in
molten metal treating by electric current
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Fig. 3 Calculated inclusion-removal efficiency of

purifying molten aluminum by electro-flux method
( Pu= 2 380 kg/ m*(Liquid) , Pu,0,= 3 900 kg/m?, H= 0.005 PasS!'%)
(a) —0.2 m/s, 3 mm; (b) —0.1m/s, 3 mm; (¢) —0.02 m/s, 3 mm; (d) —0.02 m/s, 5 mm
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Fig.4 Distribution of SiC particles in molten aluminum galvanized

by 50 Hz alternative current
(a) —I= 100 A; (b) —I= 200 A; (¢) —I= 250 A
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