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Estimation Technique of Blow-end Compositions

Synopsis :

Tadashi SAITO, Koichi EBATO, Iwao TSUBONE,
Hisashi YAMANA and Hidetaka TAKEZOE

The accurate estimation method of the end-point composition of the steel in BOF is indispensable to the

quick tapping operation of the converter.

The two estimation methods were studied in Kobe Steel.

One is

so-called the [Olr method which is based on the free-oxygen content of the steel at the blow-end-point.
The other is so-callled a QV method which is based on the spectroscopic analysis data of the steel sample

obtained by the sublance in the blowing period.
The results of the study are as follows.

1) As the [O]r method is based on material balance and the slag-metal equilibrium, the accuracy of the
method is not sufficient and the method is not applicable to high carbon steel.
2) The QV method supplements the weak points of [O]r method. The accuracy of the QV method is so

high that it has been applied to the highest specifications of the steel.

to high carbon steel.

In addition, the method is applicable
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Table 1. Main equipment of the LD-OTB process. 1500 l
[C1
Equipment Specification ® [ <004%
1) Plant No. 1 Steelmaking plant 0 1004<<006
2) Heat size 240 (t/heat) X 2/3 - ﬁ °-°g§<g'5
3) Bottom blowing gas CO, Ny, Ar 000 .40
4) Tuyere SA tuyereX4 g_ I
5) Erosion rate of tuyere <0.4 mm/CH 3
6) Measurement of refractory Erosion diagnosis technique used o
erosion by FM sensor - o®
7) Flow rate of bottom blowing 0.01~0.10 Nm®/min-t ] ve)
gas lr_"h 5w (@) OO 8 O
o LN N
— A
AAA
Table 2. Test condition.
o A AAA, &4 ,
Bottom blown gas CO, No, A .
ll?t.;ttgm ga(; flo%v rate d | (l)) 02~20l;108r Nm®/min-t o 500 1000 1500
ige t t, ring blowing cal.
l’seaem()p}i:ngn measurement and meta A;l l:ll:’w en‘gln [o ] F ( ppm)

During conditioning
During conditioning
Tamman tube type

ZrO; stabilyzed by MgO
Cr/Cr;03

600

Slag sampling
Free oxygen probe

Dipping depth of sublance probe

mm
Steel grade Low and high carbon steel

HE LT MgO CREILENT: Zr0, 2V, EERIZ
Cr/Cr,0; TH 5. HEROY 75 > RBIFEE S 600
mm, RIEREEIZ 7s THH. 72, HEPOERE Y
2 EIE, WEEP T 0.03~0.10 Nm®/min-t, WIEHE
#%T 0.02 Nm*/min-t T& 5.
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W, WikoiER, HEFD [Olr ¥R % Fig. 1
RS, REEF D [O]r i, B#ho [C], [O]F 25
FHEEND Poo KWHBETH L 2~3atm OFHHEIZH 1,
FiRPICHEHESINS Peo=1atm XD bFW. F0DFHE,

[OJg%* : Actual oxygen content
[0]§ : Oxygen content calculated by BAN-YA’s equation

Fig. 2. Relationship between [ O]z°** and [O]g".

WIEdER, AEFE DI (0] HETL, @Y
T Peo=0.5atm &5 & & 5. 20 k2, AL [C]
ECHRIEDEZ»SRES T CH#EL & [0]F 27 100~
300 ppm (KT ¥ %.
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ER50X :FeO(1) =Fe(1)+0

log K = log (@o/ areo) = —6692/ T+ 3.030

RTInK= RTIn o — RTn Xgeo — RTIn Yreo

RTIn Yreo = —4460X %.0,, — 10000X %0,

—12000X %,0 +3070X %0
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[P]® ; Calculated phosphorus content at blow end
[P]2* : Actual phosphorus content at blow end

Fig. 5. Relationship between [ P]°*" and [P]*".

Table 3. Estimation accuracy of the steel

compositions by the [ O]z method.

C 0.0073 %
Mn 0.0165 %
P 0.00294 %
S 0.00102%

Standard deviation of error
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Fig. 6. Effect of (T.Fe) on [O]f.
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Table 4. Comparision of accuracy between [O]f
method and QV method.

{O]F method QV method
P 0.00294 % 0.00145%
Mn 0.0165 % 0.0093 %
S 0.00102% 0.00078%
I | I A/
.030—High carbon steel 5
ap=0.0015| % F’/ &
_ 025 // G
\. // //
= 020 agdd
§ Aa
DE‘ /D /d
= 015 FAT
}’O 4
o108
// 7/
s/ 7/
7/
005L
005 .0I0 0I5 .020 025 .030
P1%" (%)

Fig. 9. Relationship between [P]°** and [P]**.
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Fig. 10. Flow chart of the quick tapping

judgement procedure.
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