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Pilot Production of 25 t VOD-LF Silicon Deoxidation Refining
Process for Stainless Steel 20Crl3

Shang Dajun
( Steelmaking Division, Xining Special Steel Co Ltd, Xining 810005 )

Abstract The production flowsheet of test stainless steel 20Cr13 (/% : 0.20C, 0.37Si, 0.54Mn, 0.030P,
0.002S, 12.22Cr, 0.007Al) is 25 t EAF-VOD-LF-ingot casting. The effect of [ Si] and slag basicity on ( Cr,0;) content
in slag and the desulphurization efficiency of slag by silicon deoxidation process have been analyzed. The calcium yield for
stainless steel 20Cr13 by VOD-LF with Si deoxidation refining process is 99.27% , the [ S] at LF refining beginning is
0.014% and at end refining [ S] is 0. 007% to meet the requirement of actual production and save the consumption of alu-

minium ingot and high-carbon ferrochrome and decrease the production cost of stainless steel 20Cr13.
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Table 1 Casting process of steel 20Crl3
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Table 2 Analysis of steel sample at each stage of steelmak-
ing process /%

HERE C Si Mn p S Cr Al
AR 0.50 0.17 0.23 0.031 0.014 10.85 -
A EREE 0.70 0.49 0.18 0.031 0.015 12.55 -
AT A 0.57 0.15 0.17 0.030 0.015 12.25 0.005
VODJE 0.07 0.31 0.27 0.029 0.014 11.98 0.008

gl 0,15 0.17  0.42 0.029 0.014 12.17 0.007
¥fFh2 019 0.27 0.55 0.030 0.010 12.23 0.008
LF#CJF 0.21 0.38 0.56 0.030 0.006 12.22 0.007
PR 0.20 0.37 0.54 0.030 0.002 12.22 0.007
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Table 3 Ingredient and basicity of slag sample at each
stage of steelmaking process

Hor /% W
74Y
BHERE E5 Si0, Ca0 Mg0 ALO, Cr,0; (R)
BIPAA 1.21 42.8 15.52 14.07 5.37 20.67 0.36

VODf5 0.84 4579 16.32 12.82 6.71 15.29 0.36
HEP-1 0.77 31.01 46.58 7.64 6.02 1.84 1.50
HiEy2 1.21 27.99 54.13 6.30 4.73 0.79 1.93
LF#CJ5F 4.26 27.81 50.00 6.93 5.76 1.84 1.80

AR 1.92 28.40 54.51 6.20 4.05 0.79 1.92
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Fig.1 Change of Cr,0; content in slag at each steelmaking
process
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[S] +(Ca0) =(CaS) +[ O] (1)
[S] +(MnO) = (MnS) +[ 0] (2)
[S]+(Mg0O) =(MgS) +[ 0] (3)
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Fig.2 Effect of stainless steel 20Cr13 [Si] (a) and slag basicity (b) on (Cr,0,)
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Fig.3 Effect of Si deoxidation (a) and Al deoxidation (b) on each stage refining [ S] of stainless steel 20Cr13
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. " Table 4 LF refining end point composition of steel 20Cr13 steelmaking by Al deoxida-
K 60% ~70% ,FEIGHREEH  tion process and Si deoxidation process /%

1AL LR T LR B B & 3 H c

A BB RN BT
3(Ca0) +2[Al] +3[S] =

AlBETY  0.19

SiflRETZ  0.205

Si Mn P S Cr Al
bR#EER  0.18~0.22 0.30~0.40 0.50~0.60 <0.035 <0.015 12.20~12.25 =<0.03
0.38 0.60 0.014  0.007 12.26 0.016
0.38 0.56 0.03 0. 006 12.22 0. 007
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2(Ca0) +[Si] +2[S] =2(CaS) +(Si0,) (5)
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Table 5 Ingredient and basicity of 20Cr13 steel LF refi-
ning end slag by Al deoxidation process and Si deoxidation
process
B PEEN % B
IZ  FeO S0, CaO MgO0 ALO; Cr,0, (R)
Al 1.02 33.15 4461 8.73 4.54 1.37 1.35
Si 0.92 27.58 57.10 4.77 2.60 1.24 2.07

99.27% AW T RAI A RBRERE 118.5 kg, #%
87 00070/t BIH A%, AT 4545 829. 5 JT; T4 Al & 20
kg, ¥ 88 50070/t 3T, W45 44 170 JT,
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