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Mathematical Simulation on Thermoelectricity Field of Slag Pool Heated
by Electroslag on Surface of Roll Core and Influencing Factors

Luo Liping', Liu Xin*, Xu Wanli', Tang Jianjun' and Geng Maopeng'
(1 Mechanical and Electronic Engineering School, Nanchang University, Nanchang 330031 ;
2 Jiangxi Manufacturing Vocational and Technical College, Nanchang 330012)

Abstract Based on the physical and mathematical models for electroslag heating on surface of roll core, the thermoe-
lectricity field of slag pool in roll core surface heating system and its influencing factors have been simulated by using large-
scale finite element software ANSYS. Study results show that there is a strong current area between the roll core surface and
the electrode to rapidly heat the surface of roll core; with increasing the voltage and the slag pool’s depth, and decreasing
the distance between electrode and roller, the electric field intensity of slag pool and the temperature of whole slag pool in-
crease and the high temperature zone is centralized between roll and electrode; with increasing the number of electrode, the

distribution of electric field in system is more balancing.
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Fig. 1 (a) Test device for double electroslag compound roller; (b) Electroslag balanced-heating device for roll core; (c¢) Grid divi-
sion of modeling region
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Fig.2 Distribution of electric field (a, ), voltage (b,) and current density (¢, ) in slag pool at slu])lc um(lnnm; Dl\[l'lllllll()l] of ther-

mal flux density (a, ), thermal flux gradient (b,) and temperature field of system (¢, ) in slag pool
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