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Condition Monitoring of Internal State of Oxygen Converter

Chamber Using Lance Behavior Analysis

Eun-Seop Lim *+ Heung-Mook Kim + Seong—-Gon Kim

ABSTRACT

Slopping phenomena deteriorate the productivity and the stability of operation in
oxygen converter process. To predict and prevent that, it needs reliable perception of
the internal state of the oxygen converter chamber. Equipment was developed to
measure the dynamic and static behavior of the oxygen-blowing lance 3—-dimensionally
and the measured signal is analyzed in relation to slopping phenomena. It was found that
the behavior of the lance is strongly correlated to the change of slag foam height and
the instability of molten steel behavior. So slopping phenomena can be predicted by
simultaneously analyzing the measured behavior of the lance and the control factors
such as the flow rate of oxygen and the height of lance.
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Fig. 1 Schematic Diagram of Converter Facility

Fo) Baod st F45 gasE dusus
9 B3 o= dojut Fgolw, Wgge
2 AESF Fobd YAsTLe WAL
Mg gAT F FAAY hx MESE} o}
A7t $E) =72 WA HE Aol

2.2 MANE EFHEX

€] Fig. 1o} BolE ulg} o] A4 HA F
W29 o] HE Y%o] oAz P29 A
T2 A2YY JHE 248 23 AR
U 24% A} € § U B dFdAME
A29] 3x9 AFL EA-BAdo &2 2A
o] J#EAE 2= AAE F281% F9.

HE F A2 AS L 93 54 3ygoz
dAsA Hed, 1 A48 52 ASR@%)H
92 X9 W9 F7 = A2 e
B¥o E7dAol od FH A%Fo 2w
Adn Bad=o] ojE2 E4E7) 8 dx A%
53 A& A% -

Fig. 19 @2 AAdE d2dzto] A28 &
HFES BoR ddo] 983la] P~ ESR9 B
wol glom Ax9 3 Fo] ¥LF A TS ¥
o] gtk @k o] AA AXNUE A= AFS

- 659 -



2% 4 A= A= A=A

A2 339 AF &AFHY AFEs gux
7} 22} Fig. 29} Fig. 3 B.oJFx}, Fig.39] 2=
A B9le guxe RAAE: AG o] HF =
HolES 45 ZHo|E Alojo] = AFAR X
ABEE S8 4% SdolEs} 3% Zd o}
Azdgol gu 2=do] 2 THBRE o
o }B Zgo|Ed nAH Ut} AX FFo]
A3 EFolEd saloiAW AdWH Xx BE

& 38 3% EdolEd AdHI, AA BEJ .

e Y& 2=z Y ¢ UA=F Hol 9
E Fzolg, AA BEJ AU YEE B3 WA}
9] Fol& AFo=M AN EdolEd ¥ &
go]E Alo]9] AE =AY 4 J== Y
A2 A% A YEE Fig. 49 B3 gl
t}, A yRdA &7 LaAlae FEA 95
of d27} Vx, Vy, Vz 9 AFS 2d o d2A
5 23X Mg 3749 2c4de 4 Fi,
F2, F3¢] 32 Wt} o] § F1,F2, F3 & W%
Ha dxo FAd g 3FF)H THEMX,

My)Z |@AIA A2 3349 AFE ¢ + 3o

Fig. 59 RAAE A Zo] 402 %43

= 4 Fze
F,=F,+ Fo+ F3 ¢))
2 F40] di@ RAES WH Mx, My:E

Mx = Fp(b + x)+ Fax. —Fs(c - x) (2)
My = (Fz + Fl)'(a - Xc) - Fa Xe (3)

= 789 Atk

oA 7|A- x, = {(F+F3)c}/F,
Y & (F3’3_F1'b)/Fz
abcE 7 224 43X AL AE
X ¥e © FAFAH AE

o]},

o] wj, W29l WA, AHHAY =7] WIHFY
B9 AHgo] W& WAxo} B ASF 5ol w
g %718 %o WFIER o] F& A2 HAA
WA &= Fz, Mx, My oA A A& Folof g}

oreba At HPA EAHE P ZUE AFz,

AMx, AMy & 4%

AFz = Fz- Fz, 4)
AMx = Mx- Mx, 5)
AMy = My- My, 6)

oA 71X Fz,,Mx, My, & 27Igo g Fo At

o] AFz, AMx, AMy 9] di&d Q& A, 3
F 49 44 Fo A% Hdg T A=UR F
ejote] ABFAE A FeFE 3328 5 3l
o},

Fig. 4 Method of measuring 3—-dimensional
lance behavior
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Fig. 5 Principle of force conversion
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Fig.6 Calculated cavity depth (Thin Line)
.vs. Lance vertical force (Thick Line)
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