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Abstract: Through studying the varying pattern of inclusions in the first slab of ultradow carbon steel pro—
duced by BOF-RH-CC process it is concluded that the nitrogen content and T O obviously decrease
with increasing casting length; generally the quantity of micro and large inclusions decrease with the in—
crease of casting length. The micro inclusions in the first slab are mainly Al,O; TiN and Al,O,-TiN
and the large inclusions are mainly TiN SiO, Al O, K-containing aluminosilicate and Na-econtaining
calciumaluminum. This study suggests that the inclusion quantity in the first slab of ultradow carbon steel
is closed to the level of normal slab at and after the length of 3.5 m.
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Table 1 Chemical compositions of ultraJow
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C Si Mn P S Alt Ti
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Fig.3 Nitrogen content and T[ O] at the
edge of the first slab

70
60 F

30

Tkt oy $ex 0®

0 L L L L i L 1 I I

0.0 0.5 1.0 1.5 220 25 3.0 3.5 4.0 4.5
PR/
B4 AREFKELERE /4L TIO]5HASE
Fig.4 Nitrogen content and T[ O] at the
1/4 width of the first slab

2 T O
Table 2 Nitrogen content and T O of the normal slab

1/4
wy o x10°  w y x10° wy o x10° W ¢ x10°
1 28 26 27 26
2 24 23 25 25
26 24.5 26 25.5
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Table 3 Quantity of micro inclusions in the normal slab 10 m Ti
PRS- e e Ti N TiN
1 8.01 7.99 TiN AL, : @S0,
2 7.69 8.81 50 ~150 pm
7.85 8.40 ; BAL 0,

0610



2013 34

30 wm
'@ K 40 ~100 pm;
Na 30 ~100 umo .
@ @ ° N N o
T, 14
o« 12
210 L\\x‘
08|
g 06| .
$ oo \\’—\'
5o . 3
KV
0 05 10 15 20 2530 35 40 45
FEHCIE /m
7 RREVeHFC A L 50 dr A Rl e e 4 M At ! T O
Fig.7 Quantity of large inclusions in the first )
slab at different casting length 3.5m
T O o
2)
3.0 m
o Al,O,.TiN
AL O, - TiN o
3)
3.5m
TiN.SiO0,.Al,0,. K Na
B8 skif B kR SR 4) 3.5m
Fig.8 Morphology of the typical inclusions
in the first slab 35
.5 m.

Zhang Caijun Wang Lin Cai Kaike et al. Effect of unsteady casting on cleanliness of steel J . Special Steel 2002 23
(6): 46 -48.

( . J. 2002 23 (6): 46 -48.)
Cui Heng Yue Feng Bao Yanping et al. Study on cleanliness of TF steel first slab J . Tron and Steel 2010 45 (3): 38 -41.
( . IF J. 2010 45 (3): 38 -41.)

Chang Guihua Li Hong Chen Benwen et al. Analysis of different technological processes on the clean degree of ultradow car—
bon steel J . Iron and Steel 2009 44 (5):20 -22.
( . J. 2009 44 (5): 20-22.)
Li Hong Li Degang Wang Xuefeng et al. Effect head slab quality for free-opening state in casting C // The 7th China steel
conference proceedings. Beijing: The Chinese Society for Metals 2009: 633 —635.
( . c //

2009: 633 -635.)

062.



2013 34

80 mmo.

1.2 mm N

1) 30 mm o

30 ~65 mm N “ P
o 7 30 ~40 mm
2) o

Liu Conggang Zhou Shucai Yang Zhili. Finite element numerical simulation on solidification heat transfer inside continuous

casting mould for blooms J . Energy for Metallurgical Industry 2009(4) : 21 —24.

( . J. 2009(4) :21 -24.)

Li Donghui Liu Xianghua Qiu Yiging. Mathematical model of solidification and heat transfer in mould of continuous caster for

blooms J . Journal of Northeastern University 2004( 8) : 774 - 777.

( . J. 2004(8) : 774 -777.)

Chen Yong Luo Xin Shen Houfa. Numerical simulation on thermo-mechanical coupling in bloom mold by finite element method
J . Steelmaking 2009 (3): 36 —39.

( J . 2009( 3) :36 -39.)

Zhang Haihui Liu Jianmin Liu Zengxun et al. Analysis on multitaper in billet mould J . Iron Steel Vanadium Titanium

2012 33(3):53 -s8.

( . I 2012 33(3)53-58.)

Kang Li Wang Yang Wang Engang et al. Numerical simulation on thermo-mechanical behavior of strands in continuous cast—

ing mold J . China Metallurgy 2007(5) : 30 - 34.

( . ] . 2007(5) :30 -34.)

Wang Engang He Jicheng. Influence of mold wear on the formation of internal crack and bulging of continuous casting steel bil—

let J . Acta Metallurgica Sinica 2001 ( 11): 1228 —1232.

( . J. 2001( 11) : 1228 - 1232.)

( 62 )

Yuan Fangming Wang Xinhua Li Hong ei al. Cleanliness of interstitial{ree steel slabs produced in different casting stages
J . Journal of Beijing University of Science and Technology 2005 27 (4): 436 —440.

( . IF I 2005 27 (4): 436 —440.)

Li Liang He Shengping Zhang Guoxing. Practice of reducing inclusion in Q235 slab for chuanwei J . Iron Steel Vanadium Ti-

tanium 2010 33( 3) : 84.

( . Q235 I 2010 33(3):84.)

Li Haibo Wang Ying Wang Xinhua et al. Control of TiN inclusion in ultradow oxygen steel 20CrtMoH and 60Si2MnA J .

Special Steel 2008 29 (2): 44 —46.

( . 20CrMoH ~ 60Si2MnA  TiN J. 2008 29 (2): 44 -46.)

Fu Jie Zhu Jian Di Lin et al. Study on the precipitation behavior of TiN in the microalloyed steels J . Acta Metallurgica

Sinica 2000 36 (8): 801 —804.

( . TiN J. 2000 36 (8): 801 —804.)

.66.



