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Technology for Controlling Nitrogen Content in Molten Steel
Melted by 120—ton Top—bottom Reblowing Converter

Cao Shuwei', Song Wanping®, Chen Yu’
(1 Jiangsu Yonggang Group Co., Ltd., Suzhou 215600, China; 2 Technology Center, Jiangsu Yonggang
Group Co., Ltd., Suzhou 215600, China; 3 The Chinese Society for Metals, Beijing 100081, China)

Abstract: In order to control the appropriate nitrogen content of steel and better meet the processing performance re-
quirements of industrial wire rods, industrial tests were carried out in combination with Yonggang's 120-ton top-bottom
reblowing converter—argon blowing station—refining furnace—eight-machine eight-flow billet continuous casting ma-
chine and production process conditions. On the basis of low-cost production, by adjusting the converter blowing, steel
tapping process, refining and continuous casting production process, nitrogen content samples were taken at different
production operation stages for analysis and exploration of the influence of different production processes and operating
parameters on the content of molten steel [N ], and then through solidification converter smelting later oxygen pressure
0.95 MPa-1.0 MPa, pressing gun time 50 s-70 s, ensuring the conversion furnace inversion rate and appropriate car-
bon content at the end of the converter, weak deoxidation process of molten steel during tapping process, continuous
casting machine protection pouring and other operational measures The content of [ N] in different steel grades of molten
steel was controlled in each production process, and the w [ O] of non-refined low-carbon steel finished products is con-
trolled within (110~150) X 10°, w[ N ] is controlled within 27 X 10°, and the finished product w[ N ] of desulfurization
steel is controlled below 38 X 10, which was an average decrease of 17. 8 X 10°° compared to before the process improve-
ment, and the product quality stability was well controlled.

Key Words: Nitrogen Content; Converter Blowing; Success Rate of One-time Pouring; Weak Deoxidation; Protective
Casting
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Table 1 Interaction coefficients of different elements in molten steel with nitrogen (1 873 K)

J C Si Mn P S

Al

Nb Vv Ti B (0] N

ey 0.118 0.043 -0.024 0.048 0.007

0.04

-0.05 -0.098 -0.93 0.083 -0.12 0.13
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Table 2 The relationship between the nitrogen content of
molten steel and the end—point pressure gun process pa-
rameters of the converter

JEAEAAL FUR RARETR R FEPERAR R S — R
m MPa (m*-h™") 15} 8] /s w[N]/107
20 ~ 40 339
1.15~1.20  0.85 26 000+500 50~ 70 27.3
75 ~ 100 28.3
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Table3 Oxygen standard for 120 ton converter oxygen gun
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>99.7 1.6~23 0.75 ~ 1.00
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Table 4 120 ton converter bottom blowing gas parameters
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Table 5 120-Ton converter different height gun position
control benchmark
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Table 6 The relationship between adjusting the oxygen
pressure processat the end of the converter and nitrogen
content
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Fig. 1 The relationship between the nitrogen content of molten

steel and the carbon content at the end of the converter
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Table 7 The relationship between the nitrogen content of
molten steel and the number of reversals
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Table 8 The relationship between nitrogen content in mol-
ten steel and converter tapping time
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Fig. 2 Trend of the relationship between nitrogen content and oxygen content (a) and sulfur content (b) in wire rods
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Table 9 Comparison of nitrogen content in argon station steel when different slag modes are added during converter tap-

ping process

o o N S A 7K wINY/107° w[N] /%
AT MARK  REPRS e i e S
YR 0 8 33.34 45.1 21.7 37.5 37.5
ek 260 20 27.43 37.8 21.3 40 85
AL 200 8 26.31 35.1 22 50 87.5
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Table 10 Chemical composition of slag washing material, silicon barium calcium and aluminum acid calcium promoter %

it H Ca0 ALO, MgO Sio, Fe,0, Ba0 CaF,

T PER 40 ~ 55 5~10 3~8 15~30 <3 - 5~10
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Table 11 The nitrogen content of argon blowing station

steel and the addition of a purifier during the converter tap-

ping process were compared with those without
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Table 12 The relationship between the increase in nitrogen content before and after feeding calcium wire to aluminum-—

containing steel SWRCH22A and the side suction opening

s TR 8] w[N)/107 wNIHEINE/107 (LGRS
00853 Ez‘iﬁ; izj 7.4 MW FF 2 30%
00852 Ezziii: :Z:: 4.1 MW F BE 20%
00854 E:;zﬁ; o 21 LR 3

13 SWRCH22A SRR RELENEN
Table 13 Change of secondary nitrogen content in strong
stirring furnace of molten steel
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