RN
6 A SPECIAL STEEL

210 t BOF-RH-{f 1% CC ifit 72 $ €1 0 & oL Jow 40 328 %o
T 1R Tk $) T 2 490 B %5 Moy

Rak' 47 F' REK ALF AHF
(1 RACKEHR FrR 40, MR 11081932 BIRIHEEE IR M SRR EAT A A AR .0, £ 417009)

B B KBS TR (/% 138 ~43A1,20 ~30A1,0,,27 ~31Ca0, <6Si0, , <6Mg0) Bt 210 t HAL T
W AT R B IR BN ( <0. 01% C) AR P R Je 4 BE AR 204 , B ad #4071 2400 , B 9T 1 SR X 409 () 4P 1
URGESEE PRI I, &REY, N TE SRR R B4 R (/% )25.55 ~39. 68Ca0,8.51 ~
15. 148i0, ,6. 34 ~ 27. 09Mg0, 5.92 ~ 6.54A1,0,,17. 32 ~ 22.24Fe0,3.86 ~ 7.35Mn0, I T S5 ERE RS0 (/%)
34.36 ~40. 43Ca0,7. 69 ~11. 475i0, ,6. 42 ~7. 31Mg0,8. 31 ~25. 54A1,0, ,11. 94 ~ 20. 78Fe0,2. 17 ~ 2. 63Mn0; F FH
AT BE AT, EBRE T a(po) /N T IR T EA T @ ro) , 51E T BB P RE BT & 5w P
TR T RV P AT B, B B R T B R R R T e 2 B E MR K O 4R 5 21 Bk
[ e, BRI @y TREBUDN (BRI A 15 BER 2 T B BRI

XEIR TUESUR Y BN HEE KOHE

Effect of Ladle Top Slag Modification Treatment on Inclusions in
Ultra-Low Carbon Steel in 210 t BOF-RH-Slab CC Flowsheet

Zhou Yelian', He Qi', Deng Zhiyin', Zhou Jianfeng’ and Zhu Miaoyong'
(1 School of Materials and Metallurgy, Northeastern University, Shenyang 110819;
2 Technology Center, Hunan Hualing Lianyuan Iron and Steel Group Co Ltd, Loudi 417009)

Abstract The amount and distribution of inclusions in casting slab of ultra-low carbon steel ( <0.01% C) processing
in 210 t ladle with and without adding modifying agent (/% : 38 ~43Al, 20 ~30Al,0,, 27 ~31Ca0, <6Si0,, <6Mg0)
to ladle top slag have been examined and analyzed, and the effect of modifying agent on oxygen equilibrium between steel
and slag and inclusions in casting slab is studied by thermodynamic analysis. Results show that the ingredient of refining
slag sample for ladle top slag without adding modifying agent is (/% ) 25.55 ~39.68Ca0, 8.51 ~ 15. 14Si0,, 6.34 ~
27.09MgO, 5,92 ~6. 54AL,0,, 17.32 ~22,24Fe0, 3. 86 ~7. 35Mn0O, and ingredient of refining slag sample for ladle top
slag with adding modifying agent is (/%) 34.36 ~ 40.43Ca0, 7.69 ~ 11.47Si0,, 6.42 ~ 7.31MgO, 8.31 ~
25.54A1,0;, 11.94 ~20. 78Fe0, 2. 17 ~2.63Mn0O; with using ladle top slag modification treatment, the actual activity
coefficient a o, in slag is less than that in equilibrium with dissolved oxygen ap.q, in steel led to oxygen diffusion from
steel to slag through the interface of metal-slag, thus to lower the activity of oxygen in liquid, obviously improve the cleanli-
ness of liquid and decrease the amount and size of inclusions in casting slab, and markedly reduce the nozzle clogging oc~
currence. Besides, although the decrease of a ., in slag is small, whereas the activity of oxygen in liquid decreases signif-
icantly.
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Table 1 Main ingredient of top slag modifying agent /%
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Table 2 Main chemical composition of test ultra-low car-
bon steels /%
it C Si Mn P S All
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Fig. 1 Schematics of sampling location at casting slab
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Fig. 2 Distribution of inclusions size in casting slab without
adding (SB1) and with adding (SB2 and SB3) ladle top slag
modifying agent
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Fig. 3 Clogging status of submerged nozzle before and after top slag mod-
ifying test: (a) upper nozzle without adding modifying agent; (b) upper
nozzle with adding modifying agent; (¢ ) lower nozzle without adding
modifyving agent; (d) lower nozzle with adding modifying agent
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Table 3 Ingredient of RH refining slag samples before and
after adding modifying agent / %
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Fig.4 Distribution of activity of oxygen in ultra-low carbon steel at argon blowing station (a) (d), before RH process (b) (e) and

end RH decarburization (c¢) (f)

: (a), (b) and (¢) without adding modifying agent; (d), (e) and (f) with adding modifying agent
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