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Synopsis :

An innovative technique has been sought for slag formation control in LD converter in
order not only to obtain a perfect simultaneous hitting of aimed carbon content and bath
temperature but also to control phosphorus content at turn down. The acceleration of
oxygen lance vibration is found to be correlated with slag foaming height in the vessel.
Through the introduction of continuous monitoring of the acceleration into existing
programmed and dynamic control subsystems, a fully automatic blowing system has
been established. Due to this innovation, significant benefits such as improvement in
hitting ratio and yield of steel, reduction in reblowing ratio and prolongation of

refractory life have been achieved.
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Fully Automatic Blowing Technique for Basic Oxygen
Steelmaking Furnace

Yoshiharu lida, Kanji Emoto, Masakatsu Ogawa, Yasuo Masuda, Masayuki Onishi, Hirosuke Yamada
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An innovative technique has been sought for slag formation control in
LD converter in order not only to obiain a perfect simultaneous hitting of
aimed carbon content and bath temperature but also to control phosphorus
content at turn down.

The acceleration of oxygen lance vibration is found to be correlated with
slag foaming height in the vessel.

Through the introduction of continuous monitoring of the acceleration
into existing programmed and dynamic control subsystems, a fully auto-
matic blowing system has been established.

Due to this innovation, significant benefits such as improvement in
hitting ratio and yield of steel, reduction in reblowing ratio and prolongation
of refractory life have been achieved,
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Development of blowing control technigue in BOF
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Table I Specification of programmed blowing

item Specifications

15 patterns (Combination of L.1l.and Foj)
LH. :1.1~—2.65m {Pitch 2 0.05m)

Fag @ 450~8060 Nm?/min (Pitch 50 Nm®*/min)
Bias can he added to [L.H.

Number of blowing patterns

Range of |..H.and Fo,

Lime and dolomitic lime @5 patterns

Number of flux charging lroa ore . 4 patterns

patterns Time of charging start and interval of

charging are determined with computer

L.H. : Lance height Foy; © Oxygen flow rate

Lance height 2.4
{m} 2.0 e 18
Oxygen 680 -
flow rate t 630
(Nm?®/min)

. LOoOCoooo0oc0OO0QO
Lime

Dolomitic lime | @G 9 (Continuous charging)
Iron ore | 1
< Fixed amount
1 o Calculated amount
5 . f L h i . .
2 4 6 B 10 12 14 16 18 2¢

Blowing time (min)

Fig.3 An examle of biowing pattern by program concrol
(Mizushima No.2 BOF)
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]'——-" Sub-system of static control “

Blow start

| Measuring of lance mevement J

Preset of L.H.

Preset of Fy,

-—{ Charging of flux _}——

--—-lStart of LD gas recuvery]— ®

Slag

Adjusting of [L.H.

-—{ Changing of L.H. & F, F

l Sub-system of program cnntrol"

Adjusting of L.H. & Fo,—l—'-*—‘r}:lnd of LD gas recovery ]—-

Sub-system of slag

‘—( Measuring by sub-lance W

formation control

Addition ot coolant J—_

Subsystem of dyramic

control with sub-lance

L.H. : Lance height
Fo, : Flow rate of
oxygen gas

Fig.2 Systems and functions of fully autematic blowing
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Fig.4 Schema of lance vibration
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Fig.5 System of slag formation control

NSk 3R Vol. )5 No. 2 1983

3s
Free vibration L\ _/ s\ /S e T

of lance

Insufficient sfag |—.
formation

Preferable slag
formation

Slopping

—--— Blowing time
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Fig.7 Spectrum of lance vibration
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Fig.8 Relation between acceleration of lance vibration and
foaming slag height above lance nozzle
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Fig.11 An example of automatic blowing
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Fig. 16 Improvement of steel yield by automatic blowing
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Table 2 Performance of automatic biowing

Conventional | Fully automatic
Simulitaneous hit ratio for
C & temp. at blow end (%) 7 %

. For [P & (8] 15 3.5

Reblow ratio (%}
Total 32 6.0
Time (Blow end - Tapping) (min) 8.5 2.5
Slopping heat ratic (%} 29 5.4
Change of steel yield (%) 1] +0.49
Change of lime consumption (kg/t) 0 -3
Life of furnace {heats) 1 400 2100
S5i=0.315%
Sloppi
Lumpy lime r—— eppng
—
Ls injecti
me mjection JJ 51:0.42%
——_{‘ﬁ y
i\lf i Il L 1 A i
10 15 20

Blowing time ratio {%)

Fig. 17 Comparisen of lance vibration behavior between
lumpy lime addition and lime powder injection
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