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Application of Electromagnetic Field Technique to Steelmaking Process
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Abstract

Application of an electromagnetic field technique to the steelmaking process has been developed by
Nippon Steel, making the most use of the numerical analysis technology based on the general purpose
electromagnetic field solver "FLEDY" developed by Nippon Steel. In this paper, described are, as first, the
development of models in the compound part as the technique for the electrohydrodynamic analysis to be
the basis of applying the electromagnetic technique to the molten steel, and the development of models for
respective application to such as electromagnetic stirring, electromagnetic braking, free surface problems
and so. Then, as an application of the electromagnetic field technique to the molten steel, explained are these
developments of the electromagnetic stirring technique introduced into the slab or billet continuous caster,
the electromagnetic braking technique, and the electromagnetic stirrer in the billet continuous caster taking
account of the free surface problems, and electrohydrodynamic characteristics of these techniques are
clarified. Further, as its application to steel sheets, described are the application of the direct current
electromagnet force to the run-out table of hot strip mill and the development of the center positioning
devices for steel sheets, which are effectively functioning. Lastly, as an application of the electromagnetic
field technique to sensors, an optimized designing of electromagnet devices for the magnetic powder flow
detector for billets is described. Some of these techniques have been already utilised in the actual on-site
facilities to realize the improvement of steel product quality and the reduction in manufacturing costs.
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