%2412&5# & Fio’ H SPE?I?E?TEEL Ve 5051 27+
- TZHEAK -
260 t ¥ 4P-RH 7t 12 IF $% DCO06 o7& 2 JBT 77 4R 46 & 7™ S Bk
AR % OR EEH AR £ F OF£EA g’ Raed

(1 RUBHRFETARW XM S8 EERER/LRE, RN 430081 ;
2 FALFER R AR A AR AR, HRER 056001 ;3 JRTL 89k 58 B HB 09 72 A B AR A, HBEE 056001 )

# OB ORISR BRI E SRTeA Y R BE ST RIS i TR S5 BRI T BRUE T (IF 9) B
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FactSage BIFX IR ERBE ST HE . BIRGRRY,S FS NS GRE , R ERR S (RH) R ,5 J e
FIFe & BSHITE 6.46% ~7.76% , 5545 1 ( Ca0)/ (AL O, ) E#7E 1. 60 ~ 1. 86,1 600 C B ¥ 45 i K BE 7E 0. 057 ~
0.068 Pa * s, S Z MR I K 2. 10% ~ 12.86% ,3 5 M F ] (48. 5% Al-10. 2% Al,0,-18. 1% Ca0-6. 0% SiO,-
8.0% CaF, ) &R S HERERC B o SRIUEE Y th 3K iy S HE AT Y 0. 032% 3K % 0. 045% , $RAL & BRI A F 4 7 /5 , RH
HESEREMRYE o 208k (TFe ) 476 7. 13% , RH 3 3 oF FeO 5 7E 5. 52% , PR 5L R TR 88 o0 55 i R B9 B UK Lk
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Optimization and Production Practice of Top Slag Modifier for
IF Steel DC06 with 260 t BOF-RH Flowsheet
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Abstract In order to ensure that the refining slag has better deoxidation and absorption ability of inclusions, the five
top slag modifiers are used to carry out industrial tests on the top slag of the converter tapping ladle of IF steel. ICP-AES
(Induction Coupling Plasma-Atomic Emission Spectroscopy) is used to detect the slag composition and FactSage software is
used to calculate the viscosity of refining slag. The results show the vacuum circulation degassing (RH) is out the station,
after 5 kinds of madifiers are used,that the content of TFe in the refining slag of 5 heats is controlled at 6.46% ~7.76% ,
the (Ca0)/(Al,0,) ratio is 1. 60 ~ 1. 86 at 1 600 °C , the viscosity of refining slag is 0. 057 ~0. 068 Pa - s, the degrada-
tion ratio of degradation caused by inclusions is 2. 10% ~ 12.86% , and No. 3 modifier (48. 5% Al-10. 2% Al,0,-18. 1%
Ca0-6. 0% Si0,-8. 0% CaF, ) has the best comprehensive performance. After the carbon content in the steel increases to
0.045% from 0.032% during converter tapping,and the optimized modifier is used in production, the TFe content in slag
before RH is controlled at 7. 13% ,and the FeO content in slag after RH is controlled at 5. 52% and during hot rolling, the
ratio of off-and sub-quality products with top slag medification is 0. 071% ,which is reduced by 20.2%.

Material Index IF Ultra Low Carbon Steel DC06, RH, Modifier, Refining Slag, Total Iron, Ratio of off- and Sub-
Quality Product
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1.1 EFTZERE

LHI SN DCO6 fy IF 49, SRR 7 W3R 1
Fimo HILZWRN 260 t #47-RH-# E-(900 ~
2 150) mm x 230 mm #IREE, HHHP1/36, @
MEANIMAAIK 400 ~600 kg, th H/5FFTNE A
AR 680 kg, RH HASAEEIFHRK, Rin
FHLE, HEMAE 70% Ti ) Ti-Fe §4, /55 R
LifEFRETE] 8 ~ 10 min, RH Z3)5, S/KIES A0
FEME P REFRE 25 ~45 min,

#F1 IF#DCO6 {LERS /%
Table 1 Chemical composition of IF steel DC06 /%

C Si Mn P S

Als Ti B N

<0.0020 <0.010 0.08~0.14 <0.012 0.009

0.020 ~0.050

0.065 ~0.075 0.000 3 ~0.000 8 <0.003

1.2 SRR SEFRE

KRR S FRER, BT EBER3 #,F
BEEBER2 P BN 25 ~30 mm, 4T 2R
2P, 1.3.4 SHRETREER, KRN,
R LN;2.5 SRR REER,2 SHRER
FER;HMATHEH 4.78% ~8.00% CaF,, &
HEBERATHRELR 4 ~5 47, BHBE R R
FHE, BEESRRARRSEETRET RS
HEk (ICP-AES) #6:3
1.3 MEHRHER (R

RIS 23R AF FactSageT. 3 #1y“ Equilib” £
BXTRE SR BT TR, BRI RIRE T’

F2 BRBERM S /%
Table 2 Ingredient of aluminum shot slag modifier / %
Ha Al ALO, Ca0 S0, CaF, H,0
49.19 7.24 26.24 3.29 7.29 1.78
37.13 15.11  21.12 4.24 - <2.00
43.50 10.20 18.10 6.00 8.00 1.80
49.55 7.98 23.52 2.82 7.38 0.89
37.05 15.14  21.95 5.45 4.78 <2.00
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HESESENRS SREE. s A" Viscosi-
ty” BB E R ASEARRBE TR, &R RER
(1) SR KSR SEhrks B

Nemmnasm =~ Mo * (

1-BEMAAE) > (1)
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2.1 MEHERSEA Table 3 Ingredient of converter- RH refining slag
HEEEREAEARELE o s BRI /% (;:]a%)/) R=§%30)/
o, EEEE AR ARy A e T
B NeEFBPERE, BLER 1 gy M 42.65 7.416 7.84 169 1.28 10.81 5.44
, H¥5 40.03 7.89 7.09 21.91 1.29 7.58 1.86 5.65
B, AR KX’@ RS, s B 3593 7.58 11.81 410 -  19.87 3.04
BEOR BRI, PR R 2 oy MW 3668 7.45 779 2810 - 10.17 4.71
Sﬁﬁﬁfiﬁﬁﬁﬂ:%@ﬁbﬁ‘}ﬁ, Hiyy 42.29 7.38 7.71 25.48 - 6.46 1.70 5.49
MRAFHMILES R, MBS 5 s o 726 10 Bz - o0 e
ﬁj‘%],&ﬂﬁ RH H‘jiﬁﬁ“}’ TFe ﬁ% Hyg 43.86 7.30 7.04 28.23 - 7.09 1.60 6.23
$qn 42.58 6.21 12.79 2.96 1.93 20.4 i
HERE, REARKI 283 "y W5 Gl e mw 1w s 695
212 58/M48, 2 B5EE WY 44.97 6.43 6.42 2491 1.83 7.76 1.83 7.00
z I RH r,?F L2 ] 45.97 5.68 10.18 4.79 1.76 20.42 4.52
BERYRE ¥ E TFe Jy 5 #5017 6.45 7.29 23.18 1.55 9.46 6.88
6.46% , kXN ; (Ca0)/ ( ALO,) RH ok 5277 4.81 544 3197 1.58 7.61 1.67 9.70
Bk 1.70, 7€ 1.2 ~ 1.8, 3 B 1 & -"&RrARN,
5554 SHGEERATM
i s F4 HEEFWERLE
B JE, RH 3 #E & TFe KKK 7.09% .  Table4 Degradation ratio of inclusion rating of rolled plate
7.58% .7.61% F17.76% , B {R{EH L 2 SHEHER KRR/ B3 Ly )
Trefik: 3 8.1 8.5 BR4 B4 Miiey i B
€ ! T VT | 1 1 382.656 177.759 12. 86
(Ca0)/(ALO,) 435k 1. 60.1. 86 1. 67 F11. 83, 2 1 360.298 103.71 7.62
| 704 B CaO/ALO, ik , B S M3 228 3 1332.234 28. 008 2.10
= a 2V3 » ®2 A -~ 4 1 050. 507 36.204 3.45( RYIEE)
B [ 5 1 111.406 24.33 2.19
2.2 BUBGAIBRCBR AR AT T
EEABRMUEE, B RE S HFIT = 1%
PR FIRZE 4 iR, NEATUEH,1~55
BEEERTE, H XY SRS L F a5 A0
37 12.86% \7.62% 2. 10% 3.45% #12.19% , 1 & j
HBEREEYMERO LA RS, HRE2 5 4 g 3
S, 3 55 SEA = M EL R I BHE B Je &
) HL B AT AR Ler
B2 4,1 S AT CaO 1 ALO, &
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Fig.1 Viscosity simulation of refining slag
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