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Effect of Embedding Arc Refining Slag on Heat up Rate of
Molten Steel in a 60 t Ladle Furnace

Liu Runzao, Zhan Dongping, Jiang Zhouhua and Jiang Maofa
(School of Materials and Metallurgy, Northeastern University, Shenyang 110004)

Abstract Based on research of refining slag series by 55 ~ 75 kg experimental ladle furnace (LF), the commercial
production experiment of embedding arc refining slag in a 60t ladle furnace has been carried out using three kind of slag: S1
slag- 63.6 ~70.0 lime, 22.7 ~ 25.0 high alumina and 5.0 ~ 13.6 fluorite; S2 slag- 60.0 ~ 66.7 lime, 20.8 ~ 25.0 fluo-
nte and 12.5 ~ 15.0 refractory block; and 53 slag- 55.5 ~ 65.0 lime and 35.0 ~ 44.5 fluorite, and the refining steel grades
were 20, 20G, 40Cr, 35CrMoA and GCrlS steel. The results showed that the all average desulphurization rate of molten
steel using the three slag series was 87% , and the average heat up rate of molten steel during LF refining was 3.84 °C/min,
2.86 °C/min and 2.48 “C/min respectively by using 51, S2 and S3 slag series. As desulphurization speed was quick by us-

ing S1 slag therefore the refining time decreased.
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Table 1 Ingredient of embedding arc refining slag and technology parameters for a 60 t LF refining
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K HEAt #wAE KRR (Sly  (Sla % (Ply [Plg Tr-min
1 40Cr Sl 70 A} 5 - 800 0.060  0.005 91.7 0.012  0.012 2.50
2 40Cr S1 63.6 22.7 13.6 - 1100 0.076  0.012 84.2 0.012  0.012 4.20
3 GGs? S2 60 - 25 15 1000 0.062 0.006 9.3 0.011 0.011 2.91
4 Gens® S2 66.7 - 20.8 12.5 1200 0.060  0.010 83.3 0.013 0.014 2.80
5 35CMoA 81 66.4 23.4 10.3 - 1070 0.060  0.008 86.7 0.008 0.010 4.73
6 40Cr S3 65 - Kht - 900 0.061  0.008 86.9 0.008  0.008 2.40
7 20 3 65 - 35 - 900 0.064  0.011 82.8 0.008  0.006 2.18
8 40Cr S3 55.5 - 4.5 - 900 0.059  0.008 86.4 0.008 0.008 3.00
9 20 S1 68.3 24.7 6.9 ~ 1010 0.069  0.009 87.0 0.010 0.011 5.25
10 206 S3 60 ~ 40 - 1000 0.060 0.004 93.6 0.007  0.006 2.33
11 206 S1 68.3 24.7 6.9 - 1010 0.075 0.001 84.0 0.007 0.0l6 3.36
12 206 S1 68.3 24.0 7.7 - 1040 0.070 _ 0.008 88.6 0.008 0.011 3.00
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Fig.1 Change of temperature and sulphur content in steel
during refining in LF, steel 40Cr, S1 slag
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Table 2 Chemical composition change of molten steel and slag before and after refining in LF, S1 slag, steel 40Cr /%

40Cr Pk B4y

St P8RS

e C Mn Si S P 0

Ca0  Si0, ALO; CaF, Mg0  FeO  MnO

E2iLivA 0.20 0.39 0.17 0.04 0.012 -
HAKR 0.40 0.60 0.24 0.005 0.012 0.002

53.55 15.75 15.48 4.27 5.82 3.74 0.33
49.76 18.43 17.35 4.12 8.01 0.65 0.17
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