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Abstract Nitrogen can deteriorate intergranular corrosion, low temperature impact toughness, noich sensitivity and
soldering properties of low carbon 400 series stainless steel. Therefore, reducing the nitrogen content under the premise of
low consumption and high efficiency has become an important issue in AOD smelting. Combined the production test, by ex-
ploring the application of regression analysis in the control of argon-denitrification process and combined with the thermody-
namic calculation of denitrification to analyze the production data of AOD, it is determined by the fitting equation that the
switching point of nitrogen to argon is at blowing nitrogen 450 m* , the normal blowing argon amount of 4108 stainless steel in
AOD is controlled at 1 550 m®,and the blowing argon amount of low carbon 430 stainless steel in AOD is generally con-

trolled at 2 050 m® to get controlled [ N] below 0.009 0% and reduce of argon consumption.
Material Index Low Carbon 400 Series Stainless Steel, AOD, Nitrogen Argon Switching Point
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Table 1 Main technical parameters of billet caster
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Table 2 Chemical composition of 410S and low carbon 430
stainless steel products/ %

Wb C Si Mn P S Cr N
s0s S < < < € 1200~ <
0.032 1.00 1.00 0.030 0.030 13.50 0.018
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Table 3 Interaction coefficient between the elements of i-
ron and N at 1600 °C

C Cr Mn P S Si Ni
0.13 -0.047 -0.02 0.046 0.007 0.007 0.011
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Table 4 Chemical composition and minimum equilibrium nitrogen content of 410S and low carbon 430 stainless steel/ %

AOD 5B %
R WHIE C Si Mn P S Cr Ni N
4105 S8k (A 1350 ) 3.350  0.002  0.084  0.008  0.033 0.09 0.008  0.0019
4 (R 1600 C) 0.008  0.300  0.152  0.014  0.003 1215  0.078  0.0028
mapazo  SLECEE 1350 T) 3.450  0.006  0.085  0.015  0.031 0.06 0.009  0.0018
4 (IR 1600 C) 0.015 0300  0.15  0.019  0.010 1635  0.09  0.0046
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Fig.1 Variation of nitrogen content in whole process of argon
blowing 410S and low carbon 430 stainless steel molten steel;
(a) AOD endpoint, (b) LF beginning, (c) tundish beginning
casting and (d) finished products

5, BT, A Minitab T B, %t 91 4 $(48, 2

HTwWEESHXEENB S A, R E A

MBS (E2),
FREIATETEN K FETF, MG F A&

2400 b @ ® (c) L] @ L
[
= o0 ‘ e o % ® a3
K . ol o3 of
L;jmoo- o;‘. o o /:%L;:.\ ‘t o o,
= [
ey 0 A W
soof ©® .o' ° L R ::'.
1600 1700 1800 0.00 0.02 0.04 0.00 0.25 0.50 0.20 0.35 0.50
4R BE/C [cl/% [Si] /% [Mn] /%

2400 ® -
® 1600 |
e 1600
X

800
0.08 0.016 0.020 0.00 0.005 0.010 12 15 18 0.005 0.010 0.015
[P]1/% [S1/% [crl/% [N]/%
B2 AOD KEESHMBE.[C].[Si].[Mn]. [P].[S].[Cr] [N]SR
Fig.2 Relation between argon volume and tapping temperature of AOD,[C],[Si],[Mn],[P],[S],[Cr] and [N]
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Table 5 AOD end component, temperature,expected [ N] content and corresponding argon blowing amount

WFp C/% Si/% P/% $/% C/% HERE/C WHIN]/% REUH A/’ SEREER/’
4108 0.010 0.250 0.015 0.003 12.15 1 600 0.007 450 1550
{ER: 430  0.015 0.300 0.020 0.010 16.35 1 600 0.008 450 2050
1750 = 2250
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Fig.3 Verification statistics of 410S (a) and low carbon 430 (b) stainless steel argon blowing process
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