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Study on steel flow and heat transfer in continuous casting mold with full-nozzle
automatic swirling flow technology and electromagnetic stirring
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Abstract: Swirling flow nozzle continuous casting is an important technology to optimize the steel flow and heat
transfer in mold. In this paper, the steel flow and heat transfer in large round bloom mold under the conventional
nozzle or swirling flow nozzle with the mold electromagnetic stirring (M-EMS) were analyzed. The results showed
that swirling flow nozzle casting can effectively eliminate the impinging flow in mold and accelerate the dissipation
of steel super-heat compared to a conventional nozzle. The application of swirling flow nozzle coupled with M-
EMS can obtain a more uniform velocity and temperature distribution. When the M-EMS was in the opposite
rotational direction as the swirling flow in nozzle, the steel super-heat can be decreased by about 2 K.
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Fig.l1 (a) Schematic of swirling flow tundish; (b) installation of swirling flow generator in multi-strand tundish; (c) structure of

tundish outlet brick; (d) coupling between the swirling flow generator and mold and (e) structure of mold electromagnetic stirring
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Fig.2 (a) Steel flow path; (b) tangential velocity at different SEN positions; (c) SEN pressure distribution with 4 cm x 6 cm inlet
size; (d) SEN pressure distribution with 4 cm % 6 cm inlet size and (¢) wall shear stress distribution
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Fig.3 (a) Velocity distribution in mold with a conventional SEN and a swirling flow SEN and (b) velocity distribution in mold with
a conventional SEN + M-EMS and a swirling flow SEN + M-EMS
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Fig4 (a) Temperature distribution in mold with a conventional SEN and a swirling flow SEN and (b) temperature distribution in

mold with a conventional SEN + M-EMS and a swirling flow SEN + M-EMS
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