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Commecial Pilot Production on Optimization of LF
Refining Slag System for 20 Steel Tube
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(1 ZENITH Steel Group Co Ltd, Changzhou 213011
2 School of Metallurgical Engineering, Anhui University of Technology , Ma’anshan 243032)

Abstract Based on dynamics and thermodynamics analysis on the current refining slag system (/% :4 ~ 17Si0, ,
17 ~34A1,0, ,40 ~65Ca0) of the 20 steel-tube produced at Electric Furnace Plant,Zenith Steel Group Co, the refining slag
system (/% :6 ~15Si0, ,24 ~34A1,0,,58 ~65Ca0) for LF is designed,to ensure the appropriate slag viscosity 1.5 ~
2.0 Pa - s and higher ability to sorb inclusions. The experimental results show that the slag system can well meet the quality
requirements of 20 steel tube and can achieve the purpose to remove inclusions in steel with B type inclusion rating <1.0.
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Table 1 Chemical compeosition of 20 steel tube/ %
C Si Mn P S Cr Ni Cu Al
0.19 0.20 0.37 =0.002=<0.015 <0.15 <0.15 <0.15 0.009
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Table 2 Normalized refining slag composition resuits

Ry %

ity L - JE AT 1)
e Ca0 S0, ALO, ¥ ZE e
189 62 18 20 3.98 2.42
190 60 17 23 3.45 2.58
191 60 5 35 10.27 1.77
192 63 15 22 4.27 2.87
194 61 17 22 4.06 2.49
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Fig.1 Calculation result of viscosity of refining slag at each heat
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Table 3 Rating of B type inclusion in steel of each heat

A EPSRP BEEER

) 189 190 191 192 194
FEIES 1.5 1.5 1.5 2.0 1.5
0 ES 1.5 1.5 1.5 1.5 2.0

Si0, =TT RMERER, R RE", B Ee
BEFEHITE 1.5 ~2.0 Pa - s B, 4P i R B SR A SR %
£, W =TT B R KR EE K (Si0,) =6% ~
11% .(AL0,) =28% ~34% .(Ca0) =58% ~64%
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Fig.2 Isoviscosity diagram of Ca0-Al,0;-Si0, ternary slag sys-

tem
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Table 4 Test specific feed data in each LF heat
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1 100 180 90 60 60 18.2
2 100 190 100 70 60 13.0
3 920 210 90 70 50 18.2
4 100 160 70 60 70 18.2
5 70 220 110 40 80 33.0
6 20 210 90 110 70 33.8
7 70 170 70 50 80 0.0
8 150 150 30 60 50 13.0
9 90 190 20 0 70 18.2
10 150 220 40 70 90 18.2
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Table 5 Refined slag test results of each LF heat

BRI/ %

PR C0 S0, ALO, BE SR FE/(Pa-s)
1 61 14 25 4.31 2.50 1.75
2 59 13 28 4.52 2.15 1.82
3 61 13 26 4.52 2.33 1.80
4 60 15 25 4.01 2.37 1.76
5 60 14 26 4.27 2.25 1.75
6 61 14 25 4.30 2.42 1.75
7 61 15 25 4.13 2.44 1.75
8 58 13 29 4.66 2.01 1.88
9 62 14 24 4.29 2.55 1.72
10 61 13 26 4.55 2.35 1.76
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Fig.3 Refining slag viscosity of each heat
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Fig.4 Low melting region in Ca0-Al,0,-Si0, ternary slag system
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Fig.5 Location of test heats refining slag in isoactivity diagram
of Ca0-Al,0,-Si0, ternary slag system
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Table 6 Rating of B inclusion rating in steel of test each
heats
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