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Abstract In order to reduce inclusions in steel and modify inclusions to prevent nozzle clogging during casting
process, the equilibrium thermodynamic calculations of Ca-Al, Al-O, Al-S and Ca-S, and the analysis of oxygen and nitro-
gen of 5 heats 100 t LF of cold heading steel SWRCH22A (/% : 0. 18 ~0.20C, 0. 44 ~0.62Si, 0. 85 ~0. 89Mn, 0.012 ~
0. 015P, 0. 006 ~0.009S, 0 ~0.004Ca, 0.0007 ~0.001 0B, 0.011 ~0. 088Als) by calcium treatment on inclusions in
steel have been carried out. The equilibrium curves of [Ca]-[ Al], a;o;-[ Al] and [S]-[Al] at 1873 K and [Ca]-[S]
at 1 823 ~1 923 K are obtained and compared to corresponding measured data of 5 heats. By analysis the optimized LF refi-
ning process: (1) end refining slag- MgO =6% , Si0, <6% and Ca0/AlL,0; =1.6 ~1.8; (2) amount of BOF tapping
slagging being about 700kg, amount of end refining slag being about 2 000 kg; (3) according to the aim end refining slag
with Ca0/A1,0, =1.6 ~ 1. 8 to define the amount of charging slag materials; and (4) avoiding the boiling of liquid steel
during feeding calcium wire process and the oxidation of liquid during process of end refining to tundish.

Material Index Cold Heading Steel SWRCH22A, 100 t LF Refining, Slagging Schedule, Nozzle Clogging, Process

Optimization
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Table 1 LF refining end analysis and activity of oxygen of cold heading steel
M B Eing 5 54 SWRCH22A, 5 heats
[ Ca]-[ Al]fAL. e g} /% AR o)/
C Si Mn P S Ca B Als Alt 10-
ME 1 ALE 20109194 0.18 0.055 0.85 0.014 0.006 - 00010 00%6 0037 -
(1) PR Bui 5 4B40sc 2208862 0.19 0.04 0.89 0.013 0.08 -  0.0010 0.061 0.067 2.0
. 2020883 0.19 0.058 0.8 0012 0.009 0.0040 0.0010 0.088 0.096 2.5
Wy LF XEHRAE R ICal-  2oms64 0.19 0.0 0.85 0.014 0006 0.040 0.0010 0.05 0,063 3.5
Al 1 . 7ALO 21102006 0.20 0.058 0.85 0.0i5 0.007 0.0032 0.0007 0.011 0.012 19.0
[ ALME394E 12Ca0 273 SR 0.19 0.0554 0.858 0.0136 0.00720.0037 0.0009 0.0506 0.055 6.75
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Fig.1 Curves of equilibrium relation between [ Ca] and [ Al]

at 1873 K and measuring values of [ Ca]-[ Al] of 5 heats
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Fig.2 Curves of equilibrium relation between a;q; and [ Al] at

1873 K and measuring values of a;o;-[ Al] of 5 heats
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Fig.3 Curves of equilibrium relation between [S] and [ Al] at
1 873 K and measuring values of [ S1-[ Al] of 5 heats
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Fig.4 Curves of equilibrium relation between [ Ca] and [S] at

1 823 ~1923 K and measuring values of [ Ca]-[S] of 5 heats
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Table 2  Oxygen and nitrogen content in liquid steel
SWRCH22A at deferent working points
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Y& 3 min 10 min

(0] 16.25 14.99 64.17

20203333 ] 13.61 33.30 50.56
T[0] 43.99 24.83 16.66

2301007 Ty 16.31 27.96 33.67
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Table 3 Ingredient and amount of adding slag materials
during LF refining process

wa AR/ RS /%
kg Ca0  ALO,  Si0, MgO
FinRE 500 51.07  40.87 3.1
HIK 700 83.00 0 0.89 1.42
Et 80 0 80
BA 50 85.00 0
__Maf 1330

¥ . Forb CaO % 874 kg, Al O, 3% 268 kg,
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Table 4 Ingredient of BOF tapping slag and end refining
slag / %

H Ca0 AL 0, $i0, MgO
HAT & 48.55 1.06 12.05 3.86
Rk 58.59 30.81 5.29 3.52
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Table 5 Adding amounts of aluminium-bearing alloys dur-
ing LF refining process

mH Bk Hk R
mAR 380 kg 300 m 80 kg
HER 20% 100% 100%

380 kg x20% = 300 mx0.2 kg/m= 80 kg x 100% =
g 76 kg 60 kg %0 ke

% x48.55% +874 =y x58.59%
xx1.06% +268 + (216 —0. 07% x93 000) x
10/54 =y x30. 8

B THEN 640 kg, I M AR N2 021 kg,
RIZE AR AR IR T B A HRLER, 7TA
SWRCH22A N T BHEATRETE 700 kg 24 , 1
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