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Abstract

  

A mathematical model and a method for calculating the parameters of an electromagnetic
system with spatially orthogonal magnetic fields, which are created by the currents of two
windings, one of which is made in the form of a cylindrical inductor, and the second in the form
of a saddle-shaped coil with linear sections directed along the generatrix of the inductor, are
developed. The average volume densities of electromagnetic forces causing the melt motion
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during induction heating in crucible furnaces or continuous casting machines of steel billets are
determined. It was established that at the level of large radial velocities insignificant velocity
inhomogeneities take place, which together with the azimuthal velocity leads to the appearance
of velocity vortices and contributes to additional mixing of the metal. The windings supply
voltage of the considered electromagnetic device is determined, which ensures the stirring of
liquid metal at the final stage of the continuously cast ingot production. References 9, figures 3.

  

Key words: molten metal, electromagnetic stirring, electromagnetic force.

  

Received: 27.08.2019
 Accepted: 17.02.2020
 Published: 26.02.2020

  

  

References
1. Dubodelov V.I., Smirnov A.N., Efimova V.G., Kravchenko A.V., Verzilov A.P. Hydrodynamic
and physicochemical processes in intermediate ladle for continuous casting of steel. Kyiv:
Naukova dumka, 2018. 262 p. (Rus)
2. Vishtak T.V., Kondratenko I.P., Raschepkin A.P. Electromagnetic crystalliser with spatially
orthogonal magnetic fields. Pratsi Instytutu Elektrodynamiky Natsionalnoi Akademii Nauk
Ukrainy . 2002. No 2(2). Pp. 33-39. (Rus)
3. Kovenya V.M., Chirkov D.V. Finite difference and finite volume methods for solving problems
of mathematical physics. Novosibirsk: Novosibirsk State University, 2013. 87 p. (Rus)
4. Dautov R.Z., Karchevsky M.M. Introduction to the theory of finite element methods. Kazan:
Kazan State University, 2004. 239 p. (Rus)
5. Zhiltsov A.V., Liktey V.V. Calculation of the magnetic field of a magnetoelectric machine with
a smooth stator by a secondary source method. Tekhnichna Elektrodynamika. 2018. No 5. Pp.
7-10. (Ukr) DOI: 
https://doi.org/10.15407/techned2018.05.007
6. Kondratenko I., Zhiltsov A., Vasyuk V. Simulation of discharge capacity axle symmetric
systems 'coil - Non-ferromagnetic massive disk' by the method of integral equations. 16th
International Conference on Computational Problems of Electrical Engineering
, CPEE, Ukraine, Lviv, November, 2015. Pp. 71-73. (Eng) 
DOI: 
https://doi.org/10.1109/CPEE.2015.7333340
7. Zhyltsov A.V. Two-dimensional integro-differential model for calculating eddy currents in the
system mold – induction stirrer with a nonlinear massive magnetic core. Elektronnoe

 2 / 3

https://doi.org/10.15407/techned2018.05.007
https://doi.org/10.1109/CPEE.2015.7333340


2020 N2 s12

modelirovanie . 2007.
No 6. Pp. 37-46. (Rus)
8. Neyman L.R., Demirchyan K.S. Theoretical foundations of electrical engineering. Vol. 2.
Leningrad «Energiya», 1966. 407 p. (Rus)
9. Targ S.M. The main tasks of the theory of laminar flows. Publishing house of technical and
theoretical literature, 1951. 420 p. (Rus)

  

  

PDF

  

  

  

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives
4.0 International License .

  

 3 / 3

../2020_2/st12.pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

