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Distribution and Improvement Process of AISI 1006 Casting
Bloom Inclusion of Ultra-Low Carbon Steel

Li Run,Yin Chuanlei,Zhai Wanli,Zhang Hongcai,Lin Peng,Xu Zhengzhou
( Technology Center, Huaigang Special Steel Co. , Ltd. , Jiangsu Shagang Group, Huai’an 223002)

Abstract: In order to study the control of 90 t BOF-RH-LF-CC flowsheet produced ultra-low carbon steel AISI 1006 inclu-
sions ,the sample was taken at different sampling point at cross section of 200 mm x 200 mm cast bloom to analyze inclu-
sious, the analysis results show that the ratio of inclusions of small particles in the steel are relatively large,and the inclu-
sions with size of 5-10 wm accounted for 90. 1% , 3. 6% of the 10-13 wm, and 5. 4% above 13 wm, and the larger size in-
clusions are mainly distributed in the center of the casting bloom. The largest distribution of inclusions is at the length of
side 1/4 of the cast billet,followed by the near center,and the least inclusions near the surface of the cast bloom. The inclu-
sions in the casting bloom are mainly Al,0,, AL,O; - CaO - (CaS - MnS), ALO, - CaO - MgO - (CaS - MnS), MgO -

ALO; - (CaS - MnS) composite inclusions, which are endogenous inclusions. The process optimization is carried out, RH
high vacuum holding time is controlled for more than 15 minutes, Deoxygenation slagging and desulfurization be controlled
well duing LF refining, the refining time is controlled for within 90 minutes, the alkalinity of the refining final slag is 6 to 7,
the silicon caleium line is fed before leaving the station for modification treatment, the soft blowing time is controlled for more
than 25 minutes, the continuous casting is well protected, the tundish large argon flow is purged for more than 10 minutes to
avoid the secondary oxidation, the inclusions are controlled in the direction of calcium aluminate, and the T. O content of mol-
ten steel is reduced, after process optimization, T. O content of mloren steel <20 x10°°, rate of B.D.Ds inclusion<1.0.

Key Words: Ultra-Low Carbon Steel AISI 1006; 200 mm x 200 mm Cast Billet; Number of Inclusions; Component;
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Table 1 Chemical composition of steel AISI1006/ %
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0.020 ~ = 0.28 ~ = = 0.008 ~ =
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Table 2 Continuous casting process parameters of Steel
AISI1006

gifhan HERKE, B HKE/ R
iRinE RS (L+min~") (L-kg™") (m+min~")
320A/5.0Hz 1 800 ~2 200 0.44 1.3

F®3 KN 1500 ~6000 r/min $3FE THIA ASHHE
/A

Table 3 Generator outputs current in a cold and hot state

at 1 500-6 000 r/min speeds/A

SRR A
HL L5 3/ r/ min P ER W

B A W A5
1500 19 15 11 8
1 800 62 48 50 40
2 000 82 64 71 56
2 500 110 89 102 83
3 000 125 102 116 97
3 500 132 109 123 104
4000 136 113 127 108
5000 140 118 132 113
6000 143 120 135 116
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Fig.1 Sampling point of inclusion samples at cross section of
cast bloom
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Fig.2 Typical inclusion morphology in casting bloom
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Fig.3 Distribution of number (a) and size (b) of inclusions in casting bloom
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Fig.6 Typical inclusion morphological characteristics; (a) core AL, O; - CaO - MgO outer covered by CaS, (b)core AL O, - MgO-

CaO - AL, O, outer covered by CaS, (c) magnesium-aluminum spinel, (d)calcium aluminate, (e) AL O,
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Table 4 Final refining slag composition after process opti-
mization/ %
Ca0 Mg0 Si0, TFe ALO; TiO, 8 P05 MnO R2
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Table 5 Steel inclusion rating and gas content in products after process optimization
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2 0/0.5/1.0  0.5/1.0  0/0.5/1.0 0 0 0 0.5/1.0  0.5/1.0 0/0.5 15 36
3 0/0.5/1.0  0.5/1.0  0/0.5 0 0 0 0.5/1.0 1.0 0.5 16 33
4 0.5/1.0  0.5/1.0 _ 0.5/1.0 0 0 0 0.5/1.0 1.0 0.5/1.0 18 35
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