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Catch Carbon Practice of Arc Furnace Ultrasonic Coherent Jet
Oxygen Lance Blowing Liquid Steel

Qin Jun
( No2 Steelmaking Plant, Xinjiang Bayi Co Ltd, Baosteel Group, Wulumuqi 830022)

Abstract Mathematic model for catch carbon practice of steelmaking medium and high carbon steel in a 70 t arc fur-
nace has been established. According to the requirement of carbon content in liquid steel at tapping, based on the chemical
compositions of charged scrap and hot metal, the blowing parameters of ultrasonic coherent jet oxygen lance are controlled
suitably to use consumable oxygen-carbon lance at door and the available slag basicity is used to carry out aim catch carbon
practice. The steelmaking practice of 0. 55% C steel showed that with charged 30% hot metal, the proportion of heats with
arc furnace end point [ C] 0.40% ~0.65% was 285% to obviously decrease steel melting cost.

Material Index Arc Furnace, Charging Hot Metal, Ultrasonic Coherent Jet Oxygen Lance, Catch Carbon Practice
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Table 1 Chemical composition of charged scrap and hot
metal /%

ks Si Mn c P

4 0.40 0.45 ~0.60 0.40 0.050 ~0.060

kK 0.8~3.0 0.35 3.8-~4.2 0.050

R2 BERERERHNAGGSE _
Table 2 Blowing parameters of ultrasonic coherent jet oxy-
gen lance

Bt v wa/ T
(mJ'hAl) (mJ.h—l) (ml_h—l)
M1 210 240 130
M2 280 135 278
M3 330 150 250
M4 400 200 400
MS 160 145 170
M6 175 110 1 500
M7 255 100 2 500
M8 260 120 2 850
M9 240 120 3 000
M10 170 110 1 200
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Table 3 Optimum slag basicity for different end point [ C]

FUARE (Ca0/5i0,) ERUMBEE/ %

[C)/%

0.15~0.20 1.8~2.2 =<0.020
0.20 ~0.40 2.5 <0.010
0.40 ~0.65 2.5~3.0 <0.010
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Table 4 Calculated electric power consumption according
to bath [ C] and temperature /(kWh - t™')

b [C]/%
®’E/ 0.12~ 0.17~ 0.22~ 0.27~ 0.37~ 0.42~ 0.50 ~
C 0.17 0.22 0.27 0.36 0.41 0.48 0.60
1530 140.3 147.3 157.3 168.3 188.3 199.3 209.3
1540 161.0 168.0 178.0 189.0 209.0 220.0 230.0
1550 175.3 182.3 192.3 203.3 223.3 234.3 288.0
1560 188.3 195.3 205.3 216.3 236.3 247.3 297.0
1570 196.1 203.1 213.1 224.1 244.1 255.1 305.0
1580 209.1 216.1 226.1 237.1 257.1 268.1 308.2
1590 223.4 230.4 240.4 251.4 271.4 282.4 311.4
1600 228.6 235.6 245.6 256.6 276.6 287.6 315.1
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Table 5 Relation between consumption of oxygen for de-
carburizing by 0. 01% with coherent jet oxygen lance and
bath [ C)

Bl Cl/% R 0.01% C WA/ %
>1.0 4.02
0.8~1.0 4.50
0.6 ~0.8 5.10
0.2~0.6 5.45
0.12 ~0.2 5.74
<0.10 7.55
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Table 6 Technical parameters for steelmaking 0.55% C

steel with catch carbon practice ( tapping temperature 1 600
C)

ks A HBE PR FE KRR B &A
t ‘Bt (kWh ') HEE/m® md m3 m [C)/%
20.0 85.0 271 2808 127 93 156 0.080
28.0 85.0 313 2823 128 95 158 0.550
25.0 83.5 298 3572 133 95 168 0.490

20.0 79.8 252 2 665 168 99 125  0.190
20.0 78.2 268 2413 174 72 117 0.250
25.0 83.3 304 2760 131 94 144 0.540
18.0 79.6 278 2605 164 68 105 0.250
20.0 81.6 268 2 556 98 70 110 0.380
15.0 81.8 256 2687 105 74 122 0.550
28.0 88.8 298 2969 141 99 158 0.310
23.0 83.6 249 3012 141 99 122 0.400
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