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Fig.1 Schematic diagram of current distribution
measurement in simulated molten pool
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Table 1 Composition of Si17Mn65 ferroalloy smelting slag

Component MnO Si0O, Ca0 MgO AlLO; FeO Others

Content (%, @) 759 3220 17.80 577 2689 285 6.90
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Fig.2 Experimental apparatus
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Simulation of Current Distribution in Manganese—Silicon Ferroalloy
Smelting Arc Furnace with Coke Layer

ZHAI Dan, CHU Shao-jun, LI Zhong-si, HE Rui-fei
(School of Metallurgical and Ecological Engnerring, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: A simulation device for investigating the behavior of current distribution was designed according to the structure characteristic
of coke layer molten pool in manganese—silicon ferroalloy smelting arc furnace and similarity theory. NaCl solution with the specific
conductance of 10.08~17.97 mS/cm and coke were used as the electric conduction phase to simulate the behavior of electric conduction
in manganese—silicon submerged arc furnace. The current distribution relationship of the total current between coke layer and molten
slag layer was measured in the molten pool. The results indicated that the relationships among the depth of coke layer, Hc, the granularity
of coke, D¢, the conductivities of electric conduction phases (both in solid and liquid phases, oc and p), the ratio of current through the
bottom of molten pool I, to total current I followed the following equation, i.e., ly/1:=4.36(o./pc) *>(Dc/Hc) %, When operational
resistance of melting layer increased, l,/l; would decrease, which was in accordance with the actual process of manganese—silicon
ferroalloy production.

Key words: manganese—silicon ferroalloy; arc furnace; coke layer; current distribution; operational resistance of molten layer; simulation



