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Research and Practice on Ultra Low Sulfur Smelting of High-
Grade non-Oriented Silicon Steel W310 by KR-BOF-RH Process

Xu Xiaowei
( Manufacturing management department of Ma’anshan Iron and Steel Co. , Ltd. , Ma’anshan 243011)

Abstract; The sulfur content in high-grade non-oriented silicon steel W310 is generally required to be less than 0. 002 5% .
Based on the manufacturing process of “ KR—BOF—RH—continuous casting” , the mechanism of KR deep desulphuriza-
tion, converter smelting and RH powder spraying desulphurization are analyzed and studied in this paper, combined with
the working conditions and raw material conditions of the 300 t steel-making system, the thermodynamic and kinetic condi-
tions improvement measures such as optimization of hot metal composition and temperature, composition adjustment of KR
and RH desulfurizer, converter heat balance control, strong bottom blowing smelting and process sulfur load control are put
forward. Application results show that after optimization, the ratio of sulfur content less than 15 x 10™® in once KR treat-
ment has increased from 69% to 100% , and the sulfur content after treatment has decreased from 10. 48 x 10 ™° to 7.07 x
107°. The average sulfur content at the end point of converter is 20. 10 x 10 ™® | and sulfur pick-up by 13.03 x 10 ™ during
process, which are 44. 8% and 49. 8% lower than before optimization, respectively. The sulfur content of RH liquid steel
decreases from 19.50 x 10 ™ 10 8. 65 x 107°, the dosage of desulfurizer decreases by 55.9% , and the proportion of sulfur
less than 25. 00 x 10 " increases from 90.5% to 100% , good results have been achieved.
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Table 1 Interaction coefficient of main elements in molten
iron

el C Si Mn S P

e} 0.14 0.08  -0.012 0.046  0.051
el 0.18 0.11 0.002 0.56 0.11
el 0.11 0.063  -0.026 —0.028  0.029
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Table 2 Effect of carbon and silicon in molten iron on e-
quilibrium sulfur
[ S]/10 75 (#ksK Mn =0.20%
. $=0.035% .P=0.115%)
BE/C 520 30%, Si=0.40%, Si=0.50%, Si=0.30%,

C=4.50% C=4.50% C=4.50% C=4.00%
1200 0.06 0.05 0.04 0.07
1300 0.21 0.18 0.15 0.26
1 400 0.66 0.56 0.49 0.83
1500 1.84 1.55 1.35 2.31
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Table 3 Interaction coefficient of main elements in molten
steel
el 5 Si Al Mn C P 0
el -0.028 0.065 0.022 -0.017 0.290 0.042 0
ek; 0.057 0.080 0.059 0.280 0.240 0.085 -0.280
0.017 0.055 0.045 0.035 0.130 0.048 -6.590
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Table 4 Typical composition of high grade non oriented
silicon steel W310/ %

8% RH 30 )R R LU R R BRI G BE
2 BRmaKIZRE

i 3 16 Sl R AR AR T S R SE e AT, B
ETHERAR S5 RedBEARERETZENR
%, HlE W310 BRHTAE > L2 ST
2.1 FEAWBE

R A o KR Rk I o 0 L DU = W 4
RH LR, FESHILES,

C Si Mn P S Al 0 2. iﬁ‘f&mfﬁﬁlz
0.0020 2.70 0.20 0.015 0.0020 0.75 0.0002 )
2.2.1  ghkabyg
F5 FEHABEEBH
Table 5 Main test equipment parameters
KR e RH
JBeE Jr =X PP ATRE R 300 AFREER 300
WEALH R/t 270 ~320 HEHMEAN 270 ~320 e PR R 270 ~320
BB/ (r s min ™) 75 ~120 AL EE/m® + t7! « min ! 3.2-~3.7 Tt A = TUEigs 43
Tt pE/ (kg » min~!) i 1400 JEWCIREE/m® +t' « min ™! 0.03 ~0.20 FEHAS P2/ mm 750
Bk il e KA R 320 it 0 =X Piig e (3 15 BRI 75 e/ Pa 20
(1) HEFEABRE R EK, IBmAER  7.0%,

W50 BRI R, B e (E
BTS2 5 T BeE L, 2 TR0 A , b
HIREMREM, (S [ CIEEAS, FHEHS RS
FEAR A NS 12k E , B iRA R T 5, R R
Bl 7E T2 b AR BEAE K IRE . R8Ik
AR, B Sk AL HARE O [Si]
0.30% ~0.60% ,[S]<0.030%,[C] >4.00% , &7k
JREE 1300 ~ 1450°C , HoF- i & & <2.31 x10°°,

(2) VR 58 B 390 AR 4, I A% . 7 S A 2 i
WA, ARBUR R R B ) Ca,Si0, 5 CaS
SR JZ 5 BB A K PR F IO 1B # B i
AT A S EH 7.0% A£G RE T 10.0% , 1K 3E
SIS S B IS BN Ca,Si0, 5 CaS AR,
PR AL 5

(3) M3 Bh F1 2 4tk R KR $t P i B i
90 ~100 /min #2752 100 ~ 110 r/min, fif $f i} [A]
10 ~13 min,
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(1)L 8.0% ~15.0% ,MR¥E B KRES & .
L BE 45 S 2 R P OP T R, P AP R S A T
AR, AL SNKAE S RSB S Ls ff
i

(2) HE . 7EIREBREES AN Ls B[R], 3
WEFE, B R=3.5~4.0,Mg0 5 5.0% ~

(3) SRJEIR N A, FRARAN K S & &, 3218 Lso B
HAJFE ISR EE 0.06 ~0.08 m” -t « min ™", BRI
MRIBEE0.03 ~0.05 m’ - t 7' - min ', Bl TSC #3%L
MR G RGREE0.15~0.20 m® + t™' - min~' {&3F
[ Tl o T
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(1) %8 JBe i 700 R A, R R 15 . 3 P A BN R
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Fig. 1 Lift gas flow and vacuum control curves
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Fig.2 Change of sulfur content in steel in smelting process be-
fore and after optimization
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Table 6 Variation law of sulfur content in steel before and
after optimization

i/ x107° g/ x10°°
BEE THww s Dol e
KR 10.48 7.07
B0 TSC 52.03 30.60 41.55 23.53
AP OE TSO 36.42 20.10 25.94 13.03
RH &b 2 39.21 20.12 2.79 0.02
RH 4 ¥ )5 19.50 8.65
3.2 KR RaECR

183 P3P A S S8 7.07 x 10°°, — R Ab
AHEER100% (S <15 x 107°) , A= e filiE,
W 3 FiR .

AR, X W310 REANA R POK R H
PR DEREAT THM AR, [C] . [Si] [S]FH{E
S5l 4.45% 0.38% 0.025% , kK kb AT 5 F
PIREE/ 10 1 368 C 1 335 C, 454 B S Mk
e sh h 1M, — KA G & B R3]
7.07 x 10 ° , & HE H 69% 32713 100% .
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Table 7 Final slag composition and basicity of BOF

) S % i
: R
A T. Fe 8i0, P,0, ALO, Ca0 MnO MgO s (WREE)
B 16.52 12.9 2.59 2.73 48.5 2.14 6.15 0.02 3.76
PR 151 1.12 0.23 0.23 2.18 0.32 0.73 0.005 0.29
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Table 8 Material balance of sulfur in converter
A i
WH ke/B S/% e ket $/%
K pE 2.01 12.96 WK 6.41 41.20
HEd i 4.20 27.02 i 7.00 45.03
s 5.40 3474 S4pEHT 2.14 13.77
BimEdF A 3.93  25.28
it 15.54 it 15.54
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Table 9 Data of RH desulfurization before and after opti-
mization

¥ A WURET WS WOGE B <25 x10°°
B OS/%  S/% ke B% P HL %

LA 153 39.21 19.50 1032 50.3 9.5

fRAb/E 162 20.12  8.65 455  57.0  100.0

4 e
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