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ABSTRACT The liquid alloy of Pb—Sn~Bi was used to simulate the fluid flow phenomena in the
continuous casting mold under argon gas injection and with electromagnetic field. The depressed effect
of magnetic field on the fluctuation of meniscus was observed. The results show that when the magnetic
fleld is imposed, the distribution of argon gas bubbles floating is changed, and the floating up of gas
bubbles between the nozzle and the narrow side of mold is strengthened, hence the distribution of gas
bubbles in the width direction of mold is more uniform, and the disturbance of floating gas bubbles
near the nozzle on the meniscus is decreased. The magnetic field of 0.5 T can depress the fluctuation
of meniscus caused by both injected argon gas and discharged stream from the nozzle. According to
the similarity rule, it is deduced that the suitable magnetic flux density for depressing the fluctuation
of meniscus in the slab continuous casting mold with argon gas injection is 0.36 T for the practical
continuous caster.
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Fig.1 Schematic of experimental setup for the simulation

of electromagnetic flow control
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Table 1 Experimental condition

Casting item Operational condition

Mold
Scale 1/5
Section size 240 mm x60 mm
Height 800 mm

Submerged entry nozzle

Port type Two side ports
Angle of ports 30° downward
Immersion depth 100 mm down the meniscus
Location of DC

magnetic field

150 mm down the meniscus

Max. 0.5 T
2.5, 3.5, 4.5 L/min

Magnetic flux density

Argon gas rate

Liquid metal Argon gas
Data
memory \L J
—
Sensor Gas flowmeter
head
N
1
SEN
5,:
Mold
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Fig.2 Schematic of detecting apparatus of gas floatation
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Fig.3 Distributions of argon gas floating at meniscus under

without magnetic field and two rates of injected Ar
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Fig.4 Influence of argon gas flow rate on the fluctuation
of meniscus without magnetic field (casting speed

Vcast=0.42 m/min)
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Fig.5 Effects of argon gas flow rate and casting speed on-

the average level fluctuation without magnetic field
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Fig.6 Effects of magnetic flux density and argon gas rate on

the distribution of argon gas floating (Q=3.5 L /min)
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Fig.7 Effects of magnetic flux density and argon gas flow

rate on the average level fluctuation
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