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A Study on Desulphurization of Bearing Steel GCr1S5 with LF
Bearing BaO Refining Slag Series

Yang Jichun, Zhao Bingxin, Zuo Lijie and Nie Yali
( Material and Metallurgy School, Inner Mongolia University of Science and Technology, Baotou 014010)

Abstract The effect of ingredient of LF refining slag series (/% : 28.75 ~58.05Ca0, 12.50 ~32.43AL,0,, 0 ~
15Ba0, 8 ~20Si0,, 6Mg0, 10CaF,) on desulphurization of high carbon chromium bearing steel GCrl5 (/% :0.99C,
1.45Cr, 0.034S) has been studied by Mo wire high temperature electric resistance furnace and using orthogonal test meth-
od. Results shown that as (Ca0)/(AL0,) =2.5 and (Si0,) =14% , with increasing ( BaO) from 0 to 8% , the desul-
phurization rate of liquid by refining slag increases, while with increasing (BaQ) from 8% to 15% the desulphurization
rate decreases; as (BaO) =7.5% and Si0, = 14% , with increasing ( Ca0)/Al, O, the desulphurization rate by refining
slag increases; and as (BaO) =7.5% and (Ca0)/(Al,0,) =2.5, with increasing (Si0, ), the desulphurization rate by
refining slag decreases. The ingredient of LF refining slag with optimum desulphurization rate of liquid is 6% ~ 10%
(BaO), 3.5 ~4.0(Ca0)/(ALO;) and 8% ~ 12% SiO0,.
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Table 1 Factor and level list
H% (BaQ)/ (Cal)/ (8i0,)/ (Mg0)/ (CalFy)/
- % (AL O5) % P %
ISR X X, X3 X, X

r=+1.215 15,00 4.00 20. 00 6. 00 10. 00
EAKFE(+1) 13,67 3.73 18. 94 6.00 10. 00

FKF(0) 7.50 2.50 14. 00 6.00 10. 00
TAKFEC-1) 1.33 . 1.27 9.06 6. 00 10. 00
r=—-1.215 0 1.00 8.00 6.00 10. 00
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Table 2 Main chemical composition of test steel before de-
sulphurizing/ %

C Si
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Cr P S
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Table 3 Ingredient of refining slag and desulphurizing experimental results
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Table 4 Analysis on significance of regression equation
FEXRE  FHA AHE BT F
S, 2780.023 fyp=15-1=14 Z o Sullu _
Sy 2 675.487 Su =9 - T Su/fE
Sg 104. 536 fL:14—9=5 Ve =20.907 14.219
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A 1 (a) BN, bl 25 K6 KR 7 b ( BaO) #9380,
¥ Kk o B0 B 3R S 5 0 R BT T O A R AR, Y
(BaO) 7£ 8.0% Wt i B,
Mem kR B B = 71 %
(Ba0) 7£ 6% ~ 10% T 3k

- Wil it Y/ % [S)/ MBR#%/ (Fe0)/ [0)/  fRE5E M BLHTE R, BBk
Ca0  ALO, BaO  SiO, Mg0  CaF, % % % 10°¢ By
1 40.53 10.86 13.67 18.94 6.00 10.00 0.012 65.65 0.38  7.92 °
2 48.32 12.95 13.67 9.06 6.00 10.00 0.007 78.35 0.36 7.51 EERH BaO B9 &
3 50.26  13.47  1.33  18.94 6.00 10.00 0.015 54.14 0.58 10.26 72 s .
4 5805 1556 1.33 9.06 6.00 10.00 0.005 85.72 0.33 7.27 FHRR CaO K, B T 1)
5 28.75 22.64 13.67 18.94 6.00 10.00 0.008 75.00 0.43  6.93 gl S350, 3 B 1E BaO 4y
6 34.28  26.99 13.67 9.06 6.00 10.00 0.013 62.49 0.48 9.23 R Ny ’
7 35.66  28.07 1.33  18.94 6.00 10.00 0.021 38.77 0.73 11.86 THHET iR
8  41.18 32,43 1.33  9.06 6.00 10.00 0.018 47.45 0.61 9.83 CaO 7 FHRE S, MR
9 50.00 12.50 7.50 14.00 6.00 10.00 0.009 72.36 0.41  7.34
10 31.25 31.25 7.50 1400 6.00 10.00 0.016 53.31 0.54 9.25 NEMIE R, 1873 K
11 39.29 1571 1500 14.00 6.00 10.00 0.010 69.29 0.46 8.12 i, BaO i 47 52 i B AR e
12 56.00 20.00 0 14.00  6.00 10.00 0.014 59.33 0.55 9.88 e - N
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Table 5 Analysis on significance of test factors

XX, B kW X; & i —m % 535 —
o a y X, X, X, XX, XX, X, X, X,? X, X;?
— Y « AP - - = b = =
a=0.05K¥ L@ #: 0 PP AL 634.182 415.761 139.497 200.253 88.714 30.272 77.571 56.543 135.962
WX X, XX, B R X F 30.334  19.886  6.672  9.578 4.243  1.448  3.710  2.704  6.503
XX XXy R0 X BEH(e)  0.01 0.0l 005 005 - - - - 0.05
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Fig. 1 Effect of BaO content (a), (Ca0)/(Al,0,) value (b) and Si0, content (¢) in refining slag on desulphurization of bearing

steel GCr15 liquid
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