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Reoxidation Behavior in Al Killed Steel during Casting

Yoshihiko HIGUCHI, Yukari TAGO, Shin FUKAGAWA, Tatsuo KANAI and Akifiemi MUTOH

Synopsis : The kinetics of reoxidation of Al killed steel with slag and air were investigated in laboratory experiments using tammann furnace and in

plant experiments using commercial 85X 10° kg tundish. Experimental results were discussed by the coupled reaction model.

Observed apparent rate constants of [sol.Al] decreased with increasing (Ca0)/(SiO,) ratio in laboratory experiments and showed a good

agreement with calculated ones.

Flow rate of air leak at steady state was evaluated to be 3.0X10 > and 4.0X 10 *m?s inside and outside of immersion tube in commercial

tundish, respectively and was estimated to have little influence on reoxidation.

Mass transfer coefficient in metal was estimated to be 6.0X 10~> m/s based on the tundish mixing model and the coupled reaction model.

Observed [sol.Al] in tundish decreased with increasing (%FeO)+(%MnO) value in ladle slag and showed a good agreement with calculat-

ed one by considering reoxidation in ladle and air leak at unsteady state.

Key words : secondary steelmaking; carbon steel; reoxidation; kinetics; mass transfer.
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Fig. 1. Schematic diagram of experimental equipment.

Table 1. Composition of molten steel (wt%).

C Si Mn N Al
<0.05 0.001 0.20 0.003 0.04

Table 2. Composition of flux (wt%).

Ca0 Si0: Al.0s
A 50 50 0
B 52 13 35
C 0 100 0

L7z, BAH—tor-0100BRFBLZE, 7Yy b
L2759 2 2005kg % &8 EEANGHEMLU2, 77
7 2GR, PR R AR A BRI L, Lo ic
U7, ASRHIIEE: - RO REE 2 W TERK, &
WA T T ARSI AECTERL 2, ALIZD
W ERVAME ALRIE A AR 5 72912 [sol.Al] &RiC L
7o ¥, REEEPMATHML, REHONEHDIZE
AEMBALO, TH DI L AR L ., FHORRTIIT S
w D ABHDEL, AT TRENTELR P 527D A5
BT b AL 572, EROREMK % Table 1IZRT,
AHFZE TIZ [C]<0.05% O K 8l % A8 U CASMR &
Tl £727 7 97 2K E UTid Table 208D 1235
HERELE, 7797 ZABEREL, 75 v 27 ABid
EEEECAFERL TEEE4E LABMIEED 7201
CaO/ALO,=15L %5 KD IZALO2BA L. 77 v
CIIESASLaE D FEER 2 28 L Si0,100% & L 7z,

¥, BENCZT T v 7 ZEAOEVERREEEREZTV,

BHT [solAl] IEE AL L 2T L2 S5 FNTMEF 0,1
kB EEBALS N L AREEL 72,

2-2 FEHR

250 10° kg BRI INA U 7= i FR VA S 4 RH CTHLER L 7=
%, Fig 2 ISR TEAEHAD85X10°kg TD A2 Z b
5V Ry TEESHFEET >,

24

Slag 2000908

Metal —

Ladle

M Sampling position
(@ )

0007000000000 2000 COCRIODTIESRIT

(/// Py
Tundish

Fig. 2. Schematic drawing of sampling position during
casting.

Table 3. Operating condition of tundish.

. Steel weight 250X 10° kg
Ladle Slag weight 4X10° kg
Slag composition (Ca0)/(Si02) =4
(Ca0)/(A1:03) =2
Area(Slag/Metal) 12.6 m°
Steel weight 85x10° kg
Tundish Slag weight 100 kg
Slag composition (Ca0)/(8i02)=0.7
Area(Slag/Metal) 11.0 m?
Through put 67 kg/s X2
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Fig. 3. Change in [sol.Al] and [Si].
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Fig. 4. Effect of (CaO)/(SiO,) on reoxidation rate.
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Fig. 5. Change in [Ni] after addition of Ni alloy.
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Fig. 6. Change in partial nitrogen pressure inside of tun-
dish tube.
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Fig. 8. Change in [sol.Al] at tundish.
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Fig. 10. Change in [sol.Al] at ladle during casting.
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Fig. 11. Change in [sol.Al] at tundish during casting.
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