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Examination and Study on Cleanliness of Non-Oriented Silicon Steel
XG800WR in 210 t BOF-RH-CC Steelmaking Process

Wu Shaojie'*, Wan Yong', Chen Weiqing' and Yu Yanchong'
(1 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 ;
2 Technology Center, Xinvu Iron and Steel Co Ltd, Xinyu 338001 )

Abstract The steelmaking flow sheet for two heats non-oriented silicon steel XG800WR (/% : 0.003 ~ 0. 004C,
0.71 ~0.755i, 0.32 ~0.33Mn, 0.004 ~0.007S, 0.016P) is hot metal pretreatment ( KR)-210 t top and bottom com-
bined blown converter-ladle argon blowing-RH decarburization refining-230 mm x [ 220 mm slab casting. The superheating
extent of liquid in 53 t tundish 1s 25 ~ 30 “C, whole casting is shielded by blowing argon with long nozzle from ladle to
tundish and the submerged nozzle is adopted in casting from tundish to mold. Examination results show that the total oxvgen
content T{ O] in liquid and the amount and size of inclusions in steel obviously decrease during RH, tundish and mold
process, but the TL O], [ N] and amount of inclusions increase from ladle to tundish process, it indicates that there is sec-
ondary oxidation of liquid in casting process with long nozzle. The T[ O and [ N in casting slab are respectively 11 x
10 and 30 x 10 ™®, the average amount of micro-inclusions is 4 inclusions per square mm. The main micro-inclusions in

casting slab are 3 ~5 pum AIN with minor MnS, Al,O, + AIN and Al,O, - MgO - MnS.
Material Index BOF-RH-CC Non-Oriented Silicon Steel, Cleanliness, T 01, N, Inclusions
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Table I Chemical composition of steel and ingredient of slag sampling in steelmaking process /%
1R IRURE 43 C Si Mn s Als a0 Si0, Mg0  ALO;  MnO TFe

S143 SEAP 4 0.056 0.008 0.13  0.008 0.020
W b 0.043 0.003 0.15 0.008 0.012

RH it 0.045 0.002 0.14 0.008 0.012

RH 3 0.003 0.695 0.33  0.007 0.016
A f ey 0.003 0.711 0.33 0.007  0.016

5 R 1Y 0.003 0.710  0.33  0.007 0.016

0.069 0.016 0.18  0.005 0.020
W G 0.037 0.005 0.16 0.004 0.015
RH 0.031  0.002 0.13  0.005 0.015
RH 3 0.004 0.765 0.30 0.005 0.016

thiE ey 0.004  0.748  0.33  0.004  0.016
I 1Y 0.004 0.746  0.32  0.004 0.016

- 46.21 9.90 10.45 1.26 4.44 18.87
- 46.06 5.20 4.26 13.8 4.91 16.61
- 41.66 4.63 6.42 18.58 6.64 13.20
0.42 31.32 15.2 7.05 28.72 6.35 6.71
0.42 22.06 33.1 9.09 19.66 1.91 6.59
0.42 29.37 315 6.39 13.57 0.13 1.64

- 45.67 10.8 11.20 2.67 4.82 18.39
- 38.96 6.58 8.27 15.44 6.43 18.16
- 25.54 5.4 16.25 15.28 7.44 24.40
0.36 30.97 14.6 12.39  22.91 6.09 8.16
0.34 25.17 22.4 4.33  34.61 0.76 2.99
0.34 29.23 31.8 5.59 10.76 0.13 1.30
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Fig.2  Forecast curves of oxygen content in two heats liquid
during RH refining process
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Fig.3 Changes of slag basicity (R) (a) and TFe in slag (b) at each procedure stage of
two heats steel steelmaking process
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Fig.4 Amount (a) and average size (b) of micro-inclusions in steel at each procedure
stage of two heats steelmaking process
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Fig. 5 Morphology and SEM energy spectrum analysis results of typical micro-inclusions in
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