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Process Optimization for Decreasing Spitting in 45 t AOD
Refining Process of Austenite Stainless Steel

Tan Jianxing, Liu Ruizhi and Yao Liijin
(Nol Steelmaking Works, Taiyuan Iron and Steel Co Ltd, Taiyuan 030003 )

Abstract After revamping 45 t AOD unit at TiSCO in 2004, due to decreasing of AOD furnace volume ratio with new
furnace shell the steel spitting is serious in earlier refining period led to larger loss of metal and alloy. With the measures
including in earlier decarburization period at prerequisite to insure basic basicity of slag, the amount of lime decreases from
original 20% to 10% and the adding times of lime increases from original 5 times to 8 times, and in decarburization later
period the nitrogen (argon) and oxygen flow rate decrease respectively from original 2 040 m’/h and 1 020 m'/h to 1 800
m’/h and 1000 m’/h, the spitting in AOD refining process decreases obviously, the consumption of ferrosilicon decreases
by 0.6 kg/t, the yield of metal increases from 96. 7% to 98. 4% and the refining time reduces by 3 min.
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Table 1 Chemical composition of austenite stainless steel
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C Si Mn
< 0.35~ 1.5~
0.03 0.55 1.7

S Cr Ni N
18.00 ~ 8.00~ 0.030~
005  18.25 8.10  0.060
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Table 2  Distribution of material addition percentage in each period of 45 t AOD refining process before optimization /%

” " Tk 51 B EH %k
Ziagtes wrE DEC1 DEC2 DEC3 DEC4 DECS DEC6 DEC7 REDI1 RED2 # Adj
Dolo IZEEEERR 50 50 - - - - - - - -
FeCrHC  EjR4%sk - 60 40 - - - - - - -
FeCrLC  flBcése: - - - - - - - - - 100

FeMnHC  Eégek - 50 50 - - - - - - -
FeMnLC  {EBR4EE - - - - - - - 100 - -
FeMo ek - 30 30 20 20 - - - - -
FeNiHC  Eciek - - 60 40 - - - - - -
FeNiL.C (R - 20 20 20 20 10 10 - - -
FeSi =253 - - - - - - 70 30 -
Lime FK 20 20 25 25 10 - - - - -
NiElec parga-} - - - - - - - 50 50 -
Scrap %] - 20 20 20 20 10 10 - - -
CaF, iga - - - - — - 70 30 -
SintNi BEE - 30 50 30 - -~ - - - -
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Table 3 Distribution of material addition percentage in each period of 45 t AOD refining process after optimization / %
o . " 5 6 388 BB R4
Zhagtes Zasd DECI DEC2 DEC3 DEC4 DECS DEC6 DEC7 REDI1 RED2 ¥l Adj
Dolo RpeERK - 50 50 - - - - - - -
FeCrHC sk - 60 40 - - - - - - -
FeCrLC  {RBREREE - - - - - - - - - 100
FeMnHC  Efk&hek - 50 50 - - - - - - -
FeMnLC (a2 - - - - - - - 100 - -
FeMo ik - 30 30 20 20 - - - - -
FeNiHC BB - - 60 40 - - - - - -
FeNiLC  {Rmpiatk - 20 20 20 20 10 10 - - -
FeSi Rk - - - - - - - 70 30 -
Lime VY3 10 20 10 20 10 10 10 10 - -
NiElec gz - - - - - - - 50 50 -
Scrap %] - 20 20 20 20 10 10 - -
CaF, A - - - - - - - 70 30 -
SintNi PasER - 30 50 30 - - - - -
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Table 4 Adding amounts of lime and calcined dolomite in

45 t AOD refining process before and after optimization /kg
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P B ifknr s kAT s
B DEC1 1 000 500 250 -
DEC2 1 000 1 000 250 250
DEC3 1250 500 - 250
DEC4 1250 1 000 - -
DECS 500 500 - -
DEC6 - 500 - -
DEC7 - 500 - -
W JEE REDI - 500 - -
RED2 - - - -
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Table 5 Bottom gas flow rate in 45 t AOD refining decar-
burization later period before and after optimization

AL it/ RALSE AUk I
K R B (m*-h") (m*-h™ ")
N, 0, N, 0,
DEC4 2 040 1020 1 800 1 000
DECS 2 160 780 1 800 780
DEC6 2 160 540 1 800 540
DEC7 2 100 420 1 800 420
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Table 6 Comparison of 45 t AOD refining indexes between
before and after optimization
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fRALRT (10 4) 77 17.18 96.7
FRALJF (10 1) 74 16.58 98.4
&N -3 -0.6 1.7
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Table 6 . Il.lgre-dient and basicity of reducing slag for 45 t AOD before and (2] 0% W, 1B A AOD 55 A 10 % i
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