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Production and Practice of Multi-in-One Prosess for
Stainless Steel Smelting at TISCO

Wang Jianchang'” , Liu Weidong'” and Wang Xinlu*
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Co Lid, Taiyuan,030003 ;2 Shanxi Taiyuan Stain Steel Co Ltd, Taiyuan 030003 )

Abstract By means of analyzing the characteristics of TISCO stainless steel raw materials such as chromium-nickel
crude iron, high-carbon ferrochrome and molten iron, studing the optimal use of Si and C elements in the raw materials,and
using of various combinations of intermediate frequency furnace, electric arc furnace, converter, AOD and other processes,
the several different combinations of stainless steel process routes for 300 series and 400 series stainless steel has been de-
veloped ,and a multi-in-one prosess stainless steel production process is formed. Production practice shows that as 400 series
stainless steel is smelted by mixing molten iron dephosphorized by 180 t converter and pre-melted of high carbon ferro-
chrome by 50 t medium frequency furnace charging to AOD process, the chromium yield increases by 2. 47% , ferrosilicon
consumption reduces by 5.5 kg/t, and lime consumption reduces by 10 kg/t, as 300 series stainless steel is produced by
mixing the pre-melt melted by 160 t electric arc furnace + 2 x 50 t intermediate frequency furnace charging to AOD
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process , chromium yield increases by 2. 2% , electrode consumption is reduced by 1. 8Kg/t,and smelting cost is greatly re-

duction.

Material Index Stainless Steel, Chromium-Nickel Crude Iron, Smelting, Chromium Yield
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Table 1 Process parameters of stainless steel equipment at
north district of No. 2 steebmaking plant

e Py AF%E BARRE PBR O AEA
B 2/t B/t f/mm #)/min
g 3 50 60 1980 60
B A 2 160 180 8000 80
AOD 3 180 200 5835 75
VOD 1 180 180 - 90
LF 2 180 200 - 40
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Fig.1 Process flow sheet for smelting stainless steel by semi-hot charging molten iron in 3 S —kAFRABIEEGT

electric arc furnace
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Table 2 Composition of typical chromium-nickel crude iron and methods
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Table 3 Index comparison between before and after process
optimization
HALRIE SR/ %  REBIEFE/kg -t BRI kg -t
HALBT 92.73 21.87 95.35
s 95.20 16.37 85.40
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Table 4 Dephosphorization slag ingredient and basicity for
chromium-nickel crude iron liquid in electric arc furnace
WS %
FeO Ca0 Sioz Crz 03 Can MgO ﬁg( R)
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Fig.2 Chromium and phosphorus content in chromium-nickel
iron liquid before and after dephosphorization treatment
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Table 5 Composition of molten steel at the end of each process for smelting stainless steel mother liquor by hot charging de-

phosphorization molten steel in electric arc furnace /%

RBEILF C Si Mn P S Cr Ni
i O 1.20~1.70 0.010 ~0.025 0.10~0.20 0.015~0.030  0.060 ~0.130 1.60 ~2.80 3.30~5.00
BN 1.50~2.20 0.10~0.40 0.60 ~1.20 0.015~0.030  0.010~0.040 15.0~17.0 3.40~6.50
AOD J° 0.03 ~0.06 0.30~0.80 1.00 ~1.30 0.015~0.040  0.001 ~0.002 17.6 ~18.6 7.90 ~8.30
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Table 6 Comparison of components and chromium yield between intermediate frequency furnace-electric arc furnace duplica-

tion process and conventional process/ %

Iz C Si Mn S Cr Ni Cr 8%
ERTY 1.8~2.5 <0.20 0.1~0.3 <0.035 0.04 ~0.30 17.0~18.5 4.0~7.0 92.8
T2 2.9~3.6 0.7~1.0 0.1~0.3 <0.035 0.04 ~0.30 16.8 ~18.5 4.0~7.0 95.0
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Table 7 Comparison between early slag and reduction slag i | = B2 s
0.10 —-JRERZE | 9g

ingredient for electric arc furnace/ %

#H Ca0 Mg0 MnO Si0, TFe
HifAE 479 4.92 1.22 30.7 5.3
WEH 46.2 6.98 0.8 32.3 2.1

ALO, Cr,0, N0
425 7.32 0.18
7.42_2.51 _0.08
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Fig.3 Desulphurization rate, initial and end sulphur content in
liquid steel of AOD
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