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Steel Flow Control with Travelling Magnetic Field for Slab Continuous Caster Mold

Jun KUBOTA, Noriko KUBO, Makoto SUzUKI, Toshio IsHIl, Ryuzo NISHIMACHI and Norichika ARAMAKI

Synopsis : A flow control of molten steel in a continuous slab caster mold has been carried out with travelling magnetic field. The aim of flow control is

prevention against mold powder entrapment into molten steel. The travelling magnetic field was imposed to spouting stream from a sub-

merged entry nozzle with the linear-motor-type actuator. This actuator has two travelling modes of magnetic field. One is for braking the ve-
locity of spouting stream (EMLS: Electromagnetic Level Stabilizer), and another is for acceleration (EMLA: Electromagnetic Level Acceler-
ator). With these braking and accelerating performance, control of steel flow velocity just below meniscus was carried out. By velocity mea-
surement below molten steel surface at a commercial caster mold, performance of EMLS and EMLA was investigated. Especially for EMLS

performance, change in meniscus velocity profile along mold width direction was examined. When increasing the intensity of EMLS, at first
the meniscus velocity around a submerged entry nozzle was reduced and then the meniscus velocity around the mid of half width of a mold,
hereafter the velocity around narrow face of a mold was reduced. Moreover formularization of the braking performance of meniscus velocity
by EMLS was carried out. In this formula the braking performance was divided into two factors. By using the EMLS and EMLA with a com-
puter control system, the surface defect frequency on cold rolled coil was reduced drastically.

Key words : continuous casting; slab; mold; steel flow; meniscus; travelling magnetic field; powder; entrapment; inclusion; surface; defect; velocity.
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: Casting rate of moiten steel , m3/sec

: Collision speed of stream, m/sec

: Collision angle of stream, degree

: Distance of collision point from meniscus, m
: Density of molten steel, kg/ m3
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Fig. 1. Relationship between °F value’ and surface defect
frequency on cold rolled coil.
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Fig. 2. Driving force imposed upon molten steel by
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Fig. 3. Schematic illustration of installation of the magnet-
ic field generator for EMLS, EMLA.

Table 1. Specifications of the generator of travelling mag-
netic field.
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Fig. 4. Magnetic field profile of the generator of travelling
magnetic field.
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Fig. 5. Change of meniscus level fluctuation of meniscus
near narrow face side of mold by EMLS, EMLA.

Fig. 6. Schematic illustration of devices for meniscus flow
tachimetory.
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Fig. 7. Time series change of meniscus flow velocity by

EMLS.
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Fig. 8. Change of time-averaged velocity of meniscus flow
near narrow face side of mold by EMLS and
EMLA with various intensity.
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Fig. 9. Change of time-averaged velocity of meniscus flow
at the 1/4 width point by EMLS and EMLA with
various intensity.
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Fig. 11. Measured profile of meniscus flow velocity.
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Fig. 12. Schematic illustration of the mechanism of menis-
cus flow braking by EMLS.
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Slab Size: 0.22m" x 1.3m" Casting Speed: 2.2 m/min
SEN Type: -25° Pool 0.088m" port
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Fig. 13. Relationships between EMLS braking ratio and
two parameters for analysis of EMLS effect.
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Fig. 14. Relationship between mold width and coefficient
of EMLS’s braking effect, f3.
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Fig. 15. Schematic diagram of computer control of EMLS,
EMLA.
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Fig. 16. Effect of EMLS, EMLA on surface defects on
product.
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