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Study on Improving Tapping-Carbon of Semi-Steel Steelmaking Converter

CHEN Junl, WANG Eijun?, LI Xiaoyong?, ZENG Jianhual, LIANG Xinteng!

(1. Institute of Materials Engineering Technology, Pangang Group Research Institute Co., Ltd., Panzhihua 617000, China; 2.
Vanadium Refinery Steelmaking Branch, Pangang Group Panzhihua Steel & Vanadium Co., Ltd., Panzhihua 617067, China)

Abstract. Aiming at the shortage of heat source and difficulty of dephosphorization in improving the tapping-carbon of
converter by semi-steel smelting at Pangang Group. The key technological parameters of dephosphorization and carbon
preservation in converter are established. The results show that while ensuring the dephosphorization effect of converter, the
tapping-carbon content of steel in the end of heavy rail steel converter increases from 0.068% to 0.109%, and that of steel
in the end of Q series steel increases from 0.053% to 0.081%. After the increase of tapping-carbon content in end steel, the
oxygen activity of heavy rail and Q series end steel decreased by 180x10% and 291x1 0%, respectively, and the total iron TFe
content of final slag decreased by 1.28% and 1.96% on average. After the extension and application of the new technology
of improving the carbon steel at the end of converter, the quality of molten steel is improved while the smelting cost is

reduced.

Key words: semi-steel; thermal compensation; slag forming route; dephosphorization; carbon of the endpoint

AR B ATl 3 P SR LT
R 5 S 1 [ D S PR AR 9 5 0 1
MAEFES AR LS 1] - BT
) Y R SR R T S A R RS P A
B S5 R T AR A S R e A R R
91

SN R A BT PR R SRS 80T (L
IR ) SIEE 1 20HR SIS AP LSk 4
SERHII R AR IS TR T BA SR e
T2 BP AR R TS IR AIBRERE RS ] - (8
S AR AR AR 2 1 IR 2
A2 U AR SRR P T PR SR

Usces I #4:2019-06-09
VR TAT S 545 +47 (1986-), 1u) [ BT A Al CAZIT . BB
JREN 25 T A . i 18180123568,

Email 18180123568@ 163 .com

b2 et 5 TN 222N Bk AL A T s b 2 7 it
FIP 2 U RS RIANR Y T304 B U 2X 2% £ 42E ]
T3 ABRRE PR IR B IR RRAS N RE R = fRTT &
fif AN RO S H IR BN & SR R AE RO N
ARG TOHRE bk ERE SR TTIAY T7 =R EE = e
JE N BRI SR AT 8 S AR e PP PSR SRR
EWFUINGE IR FE A M FE T 1] PR A RAFHIRYL
R AT AEFR BN I 15] 80 DI ARE R AN 2t
BT MERY AR A T Z Ay e
N b e iR % sabi AN G128 T S5 ASmit
Mo = E B e e IR P P RO S 24 S A il Ok 122
VR ANTTE > KB TR P A S S E N T
ZHYEHEE R

A FBRalRBiIR
BRI PP B BUS 15 119 FAURE B
BT BE(EEE] 250 °CLAR RS 241 400 °C,



(FasroR 10/2019

ST e B AE2 5% ~ 4.5% = (131 2 AR R
TR DI R A 2 0[5 -SR H ) (eE E  p 2  f
RN - [ LK 77 VRS A R PR Q 2B L KE 2%
S RN - M AT LA HY - S
£ AT 2 i S 0.068%, Btk 2 /1 1-0.04%
MIEEBIAEI T 9.8%  HEEQ AL SAT Y
i 42 7 0.053%, B2 12k /N T-0.04% 1 L 515 1k
12 5960 s A e 2 Bt S5 (5 AP A P (s -
2y £ A RS SIS S - Ml T LU
ST B A EI4T8XL 06 , i EEQ ZIIHI T
SRR AT T 586X 10", H {5 {5 E B AL 4
ki B TFe V45 4719.9% M Q £ 51414 TFe
B 20.85%, £ O 4 B M R (A et
2l T ELR A A 2

] L S P 44 s B A A
Fig.l Tapping carbon content of medium and high carbon steel
60
50
40

30

UL o

20

10

0
<350 350-550 550-800 >800

28 AN SRS 10
2 S BRAR R R 2% £ R FE R L

Fig.2 Oxygen activity of medium and high carbon steel
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Tab.l Chemical composition of initial and end slag
= TiH P CaO FeO MgO TFe SiO? fCaO
WA T2 0771 37.83 1325 125 130 2447 6.95
A (H T2 0.816 39.14 157 1058 159 20.29 9.25
B T2 0667 36.06 21.31 126 226 9.54 6.73
B (T2 0.756 38.18 21.86 124 231 98 65
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Tab.2 Melting point of initial slag
s BALRE SEBORREE IREIRE
1 1275 1 305 1350
2 1301 1 345 1 365
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Tab.3 Phase composition of slag
MHE LB S w2zl JRT.22 =3 FRTZ4

SEEC 1 450 1450 1 600 1 600

AT Y 20.29 57.54

a-CalSiol Mg2SiO4 6.37 2.32

YIAHLE R &

W) CalSio4 88.91 96.83

FelSiod 4.72 0.85
WA Y 12.64 19.73 1.89 261
FeO 51.61 48.45 3.75 3.76

a-Monoxide YIrHLH R A FelO3 143 123 0.18

w(%) Ca0o 011 0.76 96.06 96.05

MgO 46.85 49.56
Ca3 P 412 AR g 3.86 4.09 3.34 3.79
PIFEIET R 6,0 1.39 62.02 64.45
SiO? 30.43 10.23 15.38 15.21
oy YIHLE R & CaO 37.62 35.89 52.30 52.16
w(%) FeO 19.84 45.76 30.83 31.13
FelO3 1.54 5.40 1.49 1.50

MgO 10.58 2.71
AL 14.22 1.67 92.22 90.97
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Tab. 4 Enrichment state of elements in mineral

) Al Ca Fe Mg Mn
e 4T 5.69 34.02 12.51 16.78 29.11
Pk st 0.00 0.16 3.36 49.73 0.65
L3 s 81.52 58.85 66.20 0.00 297
RO#H 1.30 3.57 15.70 2&75 37.13
FeEfig =45 0.02 2.24 0.26 0.00 0.00

Mo p s Si Ti v
81.27 83.47 0.00 69.02 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
757 9.67 100.00 22.00 99.98 100.00
0.00 2.72 0.00 3.86 0.00 0.00
0.00 345 0.00 353 0.00 0.00
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Fig.6 Changes ofphase in slag
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Tab.5 Chemical component of corundum slag
CaO Sio? AI203 FelO3 MgO V205

7.43 0.53 64.01 <0.5 13.23 1.94
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Fig.7 Schematic diagram of BOF slagging
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Tab.6 Data of process control
WH WA I e el /min W i [a)/S WEEEREMI eI REkg  BERRFE/KgT AL
— 3.9 671 54.4 36.8 i
R L.
3050 621-789 37.2-435 49.7-60.9 37.2-435
30 610 50.8 419
HILZ 41
20-35 585-647 35.2~38&2 465558 37.2-435
T A SNRIB N
Tab.7 Molten steel at the endpoint
Hfeh TiH C(%) P(%) a[O]/ 10-6 AL /IR
- 0.09 0.010 298 i
T\
0.07-0.16 1 653-1 701 0.007-0.013 221-343
£t 0.068 0.010 478
it 268
0.003-0.14 1 655-1 694 0.004-0.016 265-1 086
B +0.041 0 180 /
" 0.081 0.010 395 -
0.063-0, 2 1 627-1 661 0.065-0.014 179355
%5 0.053 0.011 586
QA W 413
0.03-0.09 1 635-1 694 0.004-0.018 246-1 146
R, +0.028 -0.001 -291 123
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Tab.8 Comparison of slag composition at endpoint

il iH TFe CaO SiO? MgO =R
= 1&62 41.28 11.64 11.24 3.55
fEE 19.90 40.99 11.57 11.61 3.54

Qz 156 18.89 40.98 11.56 11.64 3.54

F1EN fEE 20.85 40.46 11.13 11.72 3.64
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