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Production Practice of 90 t BOF-RH-CC Process
for ZG-12 Ultra-low Phosphorus Steel

Yang Limei', Yin Chuanlei', Ma Qingfeng”, Zhai Wanli', Liu Congde’, Zuo Hui'
(1 Technology Center; 2 Steelmaking Works, Huaigang Special Steel
Co. , Ltd. , Jiangsu Shagang Group, Huai’an 223002 )

Abstract In the ligth of problems of smelting ultra-low phosphorus steel (% /. <0.03C, <0. 010P, <0. 015S, <
0.06Mn, <0.02Cr, <0.02Ni ), the lower liquid temperature at 90 t BOF tapping and serious overoxidation of liquid, led
to heating refining by LF, are tested and studied by process optimization. The results show that during BOF (0.018% -
0.025% P) tapping process by adding lime and refining slag to produce slag with binary alkalinity 7 and P,05 <0.5% , the
dephosphorization rate of liquid in ladle reaches up to 75% , the phosphorus content of finished products is less than
0.010% , the smelting time is shortened by 3 ~ 4 min. At the same time, the dephosphorization rate of ladle decreases
with the increase of liquid steel temperature at the end of converter blowing, the BOF optimum end-point temperature is be-
tween 1 630 C and 1 655 °C. By adopting ladle dephosphorization technology, the smelting process of ultra-low phosphorus

steel is shortened to converter blowing—RH treatment—continuous casting, and the LF refining process is omited.
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Table 1 Main chemical composition of ZG-12 steel/ %

C Si Mn P S Cr Ni Al
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2 WERMIEMR

2.1 BB SRS S RSl Ay A
LR =R A R

2[P] +5(Fe0) +4(Ca0) = (4Ca0 - P,0,) +5

[Fe] (1)

B H A
L, =22 350/T =16 +0. 08 (Ca0) +2.5lg ¥
[ Fe] (2)

(1) (2) AT TR R | FeO 75 R i
15NV IR A, T A R T VR R, RIS i
1 (Ca0) . (FeO) FXF(P,0,) I FERL MK, Jrids
Tl 5 154 00 R 8% 7 280 38 AV IS8 ol 4oL, A6 ) T i
B EAT

BT R 0 SN B - L AT, FHR
VRAH SR B S B A R R AT 58 S N I 8l 2 .
FET -4 PR Ak 22 O RRAR A, 8 R AR AL R
N7 S DAY P08 1) e R A I At P R B 1
o7 FH SO B A5 S s Ji i o oy 14 i R 2

_ By xA/Vm x L,
- BPMP205pm/(BP205MPps> +Ly
(P,05)/Ly (3)

KAV, PR R BRI A ST T AL, m® 38, -
BRAE NI N AL TR 2R 80, m/s ;- WA R AL 1 i 1
LT R B, m/s;p, TR L kg/m’ 50, I B %%
J& kg/m’ s My My, 535K P K P05 HYBE /R BTt
kg/mol; (P,05) [ P] . B #5019 B it 4345, % ;
Ly BT 015 1) P A P L

B F1 25 A ORI 43 BT Y B s iy R & A
FEBATE S AN P B DRI BRI IR inaiis
b RE 1A T 42 ke i R T B R R R
B ST 2E N 3 12 AR RS b T B
PR B AR B0 s H T, et
RS S IO R T T A A E, T R S A
W N RE T, TR S JBE 8 S 07 64 T
2.2 HEmiEEL

M IR T 2% B 12 i a R
e 4 LA R AT I R VBT 8 2% (R AN RE ), LA B i il
JINE A ECEG ik e o R B, AS5Z Si Min € A AL
S | B S T LA BRI, PR R Ao
LSRR 0.015% ~0.025% , AT AL
W T 2R,

e A R AR NI A A K 3.5 ket
I PR BRI 3 kg/t 2247, VAN SRR A I R
FH 800 NL/min AU 5400 H1 , B4V R s 78 3 TR 3k
B AT A A 4 R S50, AL P TR D A K
FFUR G M s 2oad 5 IRIR T IS, 298 o W2 2,
Wl e R AR 7 A4, Bl B S R A
ek, #P(P,0,) & <0.5% , (P,0,) &% i
WAL O 28 W I, o R T 08 0 B0 s o i A
ARTER A RS W46 b8 (P,05) & & <
0.03% , b i 28 b 5 9 WIR B8 =2 B J5, & it h
(P,0,) Fr i 0.48% LAy, Wil B i ik K ks T
SRR, T TR S I 0 i, ] (AR b e
B JBE W8 S N FE A R A T B IR L
PR W S AL 1, LF R AN (P) =
0.003 0% ~0.006 5% , LI BERAE 75% o4,

A UL FE AR B P I 3 R AR P, O5 B

x [P] -

Vp

xk2 WEPEBSD %
Table 2 Composition of ladle slag/ %
47T Ca0 MgO Si0, TFe MnO P,0s
B 49.3 5.0 6.6 22.3 2.6 0.48
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Fig.1 Change of phosphorus content in liquid steel between at
BOF tapping and beginning of LF refining
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Fig.2  Effect of BOF liquid steel temperature on dephosphoriza-
tion rate
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Table 3 Converter blowing parameters of original and new process

TZ Bk kg 17! R 191/ min 2R/ C L it/ % L i/ % 2l %/ %
T2 43 ~47 34 ~36 1580 ~1615 0.03 ~0.05 0.006 ~0.009 0.075 ~0.095
B 28 ~32 30 ~33 1630 ~1 655 0.04 ~0.06 0.018 ~0.025 0.055 ~0. 080
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Fig.3  Change of phosphorus content in ZG-12 steel during pro-
duction process

F1[P] =0.006% ~0.009% ,
[C]+[0]=CO (4)
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Table 4 Parameters of vacuum treatment of RH of original
and new process
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T2 0.03~0.05 4 10 ~12 <0.005
BT.Z. 0.04~0.06 4 4~6 <0.020
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