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Abstract: High carbon steel such as heavy rail steel and bearing steel are smelted by converter, the traditional low-high-
low three-stage smelting mode is adopted for oxygen lance control. Because lime is difficult to melt in the early stage,
splash intensifies in the middle stage and loses the opportunity of dephosphorization with high alkalinity in the later stage,
the splash rate is high in the smelting and the qualified rate of carbon turndown at end-point is low. In order to solve this
problem, a new high-low-low-high-low five-stage new smelting model is adopted by analyzing the smelting process. The re-
sults show that the splash rate is obviously reduced from 20% ~ 30% to less than 15%, and the qualified rate of carbon
turndown at end-point is greatly increased from 69. 06% to 93. 55%.

Key Words: Converter; Heavy Rail Steel; Dephosphorization; High Oxygen Potential Smelting Method ; Saturated Smelt-
ing Method ; Melting Slag when Dropping Lance ; Washing Slag Smelting Method ; All-Liquid Smelting Method
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Table 1 Chemical composition of hot metal %

C Si Mn S P

420~4.80 0.25~0.35 0.15~0.25 0.030~0.050 0.120 ~0.150

®2 BPAR#(RESH)

Table 2 Raw materials for converter %
Ok Ca0 Sio, MgO T.Fe
E=X473:3 - - - >60
AR 290 <3 <3 -
BREAsA >40 <5 >30 -

2 BEMERIEHRAMAFAR

2.1 BHRETIH AL R
20101 MRRETIRE s R B AL
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A,G® = -413 575 + 245.46T (1)
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Table 3 Chemical composition of heavy rail steel U75V-T %
it H C Si Mn S P v Al
il 0.73 ~0.79 0.50 ~ 0.70 0.80 ~ 1.00 <0.015 <0.025 0.04 ~ 0.07 <0.0040
ZEE 0.75 ~0.77 0.55 ~ 0.65 0.87 ~ 0.94 <0.012 <0.020 0.04 ~ 0.06 <0.0035
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Table 4 Orthogonal experiment of different addition
amounts of iron oxide ball and oxygen lance position
FT AL R Bk B A i /kg 1200 1500 1700 2000 2300
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Table 5 The iron oxide ball is converted to FeO with the
equal O supply %

#FK TFe  FeO  Fe, Fe,0, %%E/Jf“ift ok FeO

El 72 40 50 10 98.45 119.02
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Fig. 3 Slag ingredient changes with smelting time
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Fig. 4 Relationship between carbon and phosphorus at the end point before and after improvement : (a) before improvement , (b)

after improvement

®6 ZRPENS (RESH)

Table 6 Slag ingredient at end—point %
IR Ca0 Si0, MgO T.Fe P,0, MnO R ALO, S
1 46.460 4 12.5259 7.981 6 169199 3.7417 2.3197 3.709 1 1.402 8 0.026 0
2 43.5409 15.283 7 7.3587 14.829 8 3.296 6 2.324 8 2.848 8 1.5742 0.074 6
3 43.872 1 14.554 6 54341 16.764 4 3.5723 2.734 0 3.0143 1.740 5 0.0317
4 44.036 3 12.797 6 7.1409 17.636 7 3.460 3 2.648 9 34410 1.477 8 0.014 1
5 37.7125 14.1799 5.7929 11.5977 2.603 1 2.676 9 2.659 6 1.816 2 0.0389
6 32.458 6 11.900 6 7.040 3 15.558 0 2.038 1 2.649 9 2.7275 27179 0.025 4
7 37.697 8 14.247 4 5.057 1 13.316 6 22130 2.786 6 2.6459 1.374 4 0.009 4
8 36.775 6 13.414 0 6.714 4 13.3129 2.540 4 3.226 1 2.741 6 1.760 6 0.0390
9 45.309 9 15.949 4 6.359 4 14.1829 4.729 4 2.709 7 2.8409 14735 0.004 5
10 39.769 2 13.8355 6.3125 8.9739 29133 2.6196 2.874 4 1.3720 0.003 3
11 38.079 6 12.6217 6.224 0 13.192 4 2.5739 2.878 6 3.0170 1.373 1 0.001 5

BRI s A G R 10 974N, bt I
BRI, E AR 100 mm , FEIR B ASTEAS KM,
IR R E P R AN A T, X 5
FEATTHUY

VMRS 1 4,00 R1E3.4~3.7, B L5016 1
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T A AR R, AR

JERES 9. 11, FeO & FAE 13% ~ 14% , #EW 2% 53
5  FeO & 1V TE 15% ~ 20%, & FRAR SO [ o 48 44
510, FeO 75 50 8.97%, AKX, Ho 5 H 7E F )5 i Ae
DEARAR , BAR R R B R & s [ C] [P35 3
U75V-T R AR B 1k [ml# W Y 428 = f5 B0,
B FeO & . MEEE o, ot fe A A
104489, b4t 13K 29 200 mm , AR GF 247 T 9t B
FRAMT BT AE

SRS 9,10 11, Bi%E R7E 2.8 ~ 3.0, J& FiAR
Fl o Ié1$(ni§¥i%,$ﬁ%%§ﬂ%fiﬂﬂfﬁfﬁﬂéﬂﬁé
e, BRAIE T s AL T FE o

4 Zig

(1) Bk J5 0 7 e B R i 0 i 30 v 40 8 =0k
W, PR R W AR . B PIRA R R
1% 48 11 69.06% $& &5 B 80 J5 19 93.55% , % F L
AR T R R TN A DY R R R R AR T, [
BF B AR A e O 4 ) Y A A 4 I
#0.38 kg(Hr & MEHRL) .

(2) 5 1% Geif e A A b, 0t I A A5 X
R WEI R 20% ~ 30% FRARE) 15% DL R . FRA
BRgs R A S T R R R T

) gl A G [C]5[PIRR R,
SERHEARRE MEDUE . Bl 5 iR AR S C
HPIRIEH AR, EIUE 5 iR a2 e
(), A R A T e

(4) 15 55 16 B A =0 B B D v, 3 A
JRIEFE T o 1 el o BB A 2.8 ~ 3.0 2 47, W AR
BURIR R EEOR  FRAIK T i R0 T AR AT A A
JK 3.96 kg
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