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Application of Magnetohydrodynamics to Steelmaking Process
Takehiko ToH

Synopsis : Recent applications of Magnetohydrodynamics to the steelmaking process are reviewed. Many applications have been developed in the field

of steelmaking because of the demand to employ clean and efficient remote actions for various states of the liquid and solid steels by using

various functions such as heating, stirring, braking and shaping. Not only the endeavor of the technological development but of the theoreti-

cal investigations play important roles. Plenty of R&D has been tried, and some of the technologies are already established and some are still

in the very fundamental stage or interrupted because of their difficulties. In this review, some of the latter cases are also picked up, because

the recent or future progress in the surrounding technologies or the change in the demand might lead to the retrial of the development.
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Table 1 Categories and application example of electromagnetic field for steelmaking.

(AC:Alternative Current, DC:Direct Current)
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Fig. 1. Refractory drying by use of microwave Tech-
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Fig. 2. Iron reserver with induction heating.®

Section of channel

Fig. 3. Measured velocity field in mercury model of channel furnace.”
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Fig. 4. Tundish with induction heater."”
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Fig. 5. Cleanliness improvement with induction channel."”
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Fig. 7. Axisymmetric numerical simulation of DC plasma.'®
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Fig. 8. Flow control in tundish with electromagnetic
brake."
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Fig. 9. Nozzle flow control with electromagnetic stirring.'®

DY BTV —FA25L T ALNREDOFHELEH-
et DO LENRH B (Figl0), TDH B, fEhx A TDE
DiF, i KNICERE U 2= BEIPIR % R L CHEATRD -
WAL EDREB TS I LRIBICE 42 BB
RiHE Y S AT AR aHfie 25 Z L WHfEEh 5, £
7z, Fig 11 {TR BRI A E o, [ml#sda Ui &
EMEIREA R v 7 RIS 2 ED 51,
AMEXN TN B2,

3.3 HBEARVPZ LS KRADIGH
SRNNTREIHEAOISH I, BRSO B RO
TR RLBEINICED LN TELZEDTH S, FElT
AREAAT U THE SN T B ERINRERIEICET 5L
Ya—it&RNR3E LT, 22Tk, HEEELAOE-%
& OIEHIET, ERRABRE S L THEIRELS H 50 id 7o
Y2 LDF KAV e BREOMBIZODVWTERL
W, AW TR, O EDR, Wb BRI - BRI
BEEDISH, &9 VL DREBREDIGH TS 5,
SRINANOERMIIEH TIL, Getselev AAFRHL 7L I =
TATEERLEIN T A8 L LEMSEEL YT -V g
VEYRATA VYIRS B, £, BRELFENELTIEEL
2 2K — b & GFFH U CEIIME RS O R & K0k L 137
FRRHEE & 98 L U 72 Vives 5 Ol A b 5 2, T Dl g%

987 R



L[]

$% & 4R Tetsu-to-Hagané Vol. 90 (2004) No. 12

Sliding Valve

SEN-EMBR

\

0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0
2.2
2.4
2.6
2.8
3.0
3.2
3.4
3.6

- T O M MO O ® > © ® DU AW N -

Velocity (m/s)

R R
ol
\R\\ /// '.{
\\\2\‘ //’ \\.
N ¥
(a) B =0T (b) B =0.5T

Fig. 10. Biased flow control in submerged entry nozzle with electromagnetic brake.
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Fig. 15. Two fluid modetl analysis of continuous casting strand. >
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