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Production Practice of Clean Steel in Pangang

Yang Senxiang'

(1. Vanadium Recovery & Steelmaking Plant Panzhihua Steel & Vanadium Co. Ltd. Panzhihua 617062 Sichuan
China; 2. School of Metallurgical and Energy Engineering Kunming University of Science and Technology Kunming
650093 Yunnan China)

Abstract: The equipment and technical level of steelmaking plant in PISCO ( Panzhihua Iron & Steel
Co.) have been introduced briefly. To achieve the production of clean steel in recent years some effec—
tive technologies in hot metal pretreatment converter smelting desulfurization deoxidation and dephos—
phorization in the process of refining and inclusion control have been developed and applied. In addi-
tion the applications of these technologies in some steel grades such as 350 km/h high speed rail steel
and H,S corrosion resistance steel for petroleum tube blank have been shown as well. On this basis it a—
chieves the production of clean steel whose w; , <0.001 5% w ¢ <0.005% w , <0.010% and lev—
el of oxide inclusions is not more than 1.0.

Key words: clean steel, desulfurization; dephosphorization; inclusions; rail steel; steel for petroleum

tube blank

12011 -04 -10



3 e 71
. 350 km/h . H,S
1
wy o <0.001 5% w ¢ <0.005% vw ,
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Table 1 Main parameter and equipment of steelmaking system
5 Ca Mg
120 t 2
120 t 5 ;2
5 ;o Al
130t LF 4 ; )
130 t RH 3
1* 2 2 200 mm x (750 ~ 1 350) mm
2# 200 mm x (900 ~ 1 350) mm
1* 280 mm x 380( 325) mm
2# 360 mm x450 mm
3# 200 mm x 200 mm
2
2.1
w s <0.005% 2.
w s <0.001% )
N Table 2 Effect of compositions in typical furnace
o times on resulfurization %
2.1.1
S S S S S S
42.31 31.29 14.70 6.38 4.88 0.44
_ 1
0.06% ~0.07% °
wy <0.003% . 95% °
w s <0.005% .
2.1.2 N N
o FeO
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o 2006 LF
(R=4~6) FeO ( . LF
20%)
0 LF o 3
2.1.3 4
3
Table 3 End compositions of ladle slag %
Ca0 S Si0, FeO + MnO Al, O, MgO
46.82 ~59.66 0.12 ~0.50 10.10 ~21.78 0.94~2.72 11.06 ~26.52 5.02~9.08
52.82 0.32 15.57 1.75 17.64 6.11
4 LF S
Table 4 Sulphur content analyzed during steelmaking process %
LF
0.008 0.005 9 0.003 4 0.003 4

0.006 5 ~0.012 0.0041~0.0085 0.0021~0.0054 0.0021~0.0047

+LF 4) ;
+RH IF wg 20 x 3) ;
107°~30x10°° 1 +LF 6) :
w g <50 x107°, 7) o
2.2
0.007% 0.005 7%
. 90% ; P 0.010%
0.015%; . . ; ( P+ P 0.003%
0.010%; . . o
0.005% o 2.3
w p N
0. 070% ~ 0. 090% w 0. 050% ( . . o
0.050%~0.090%) w  <0.22% T O
5.
0.008% ~ .
0.012%; .
0.002% ~0.008% o .
2008
1) ( ) . ;
2) . : . .
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wy o <0.0020%  0.001 5%

6 T O o
5
Table 5 Requirement of cleanliness of typical steel kinds
w/ % wy o 1% D/pm
C <0.003 N <0.003 <0.002 <100
<10
Ti <0.0015 <0.001 <15
S <0.001 <0.001 5 <100 <10
<0.002 <13 <200
:D
6 T O N N
Table 6 Level of T O control in Panzhihua steel
. 6
wr o x10 2( 15 280 pm) .
10.5 6~17
11 6 ~15
14 8 ~30
3
3.1
N B.C.
D A
1
350 km/h . Fig. 1 Distribution of inclusions in ingot
311 T O after calcium treatment
T O
T O 48%
wy o 15 x10°° B.C.D
<1.0 20% ’. 00 1 1
3.1.2
2
A Fig.2  Microstructure of inclusion in rail
after calcium treatment
A o A
100% 3.2
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6 ~10 kg/t
2 kg/t LF
0.3 ~0.6 kg/t
5 min
3.2.1 T O
wy 30x107°
10°°° 3.
: 5
) Fig.5 Microstructure of steel
e 3.2.3 S
LF
. 7o
) 7 LF
( ). 1~15. ( Table 7 Desulphurization situation during LF refine %
wrpoy X 10 S
3 T O 0.008 ~0.021 0.005 ~0.011 25.0~64.3
Fig. 3 T O distribution in steel 0.013 0.007 46.2
3 3.3 27CrMoNbV
wy o <15%x107°°  15.15% 27CrMoNbV H,S
80% N
3.2.2 A A
5. 4. 5 27CI'MONbV .
— — —LF —RH —
. 3.3.1 S
N JLF
RH o
8.
3.3.2 P
2.6
~2.8 0. 007%
0. 004 % 92%
0. 001% ~
0.002% »
3.3.3 H
4 RH Wy 1.3x10°°
Fig.4 Distribution of inclusions in steel 1.14x10°°,
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Table 8 Desulphurization situation during whole process of refine %0
S S LF S RH S S
0.001 ~0.003 0.002 ~0.006 0.001 ~0.004 0.001 ~0.004 0.002 ~0.004
0.002 0.004 1 0.002 6 0.002 8 0.002 9
3.33.4 ' T O
6. T O S
— W o 0.001 1% (A.B.C.
D.Dy) <1.0 .
AN\ —fr— 4
) Y ‘-—-—-:r‘;'___.:.:\;:.‘_-:‘}:—d\ °
LI LI RH iff RH ) ws =
0.005% w; , <0.001 5% w , <0.010%
6 ( FeO + MnO)

o

Fig.6 Varieties of( FeO + MnO) content in ladle slag
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