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Slopping Prediction using Analysis of Lance Behavior in BOF

EunSeop Lim, HeungMook Kim and BoongHo Son
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Abstract

Slopping deteriorates the productivity and the stability of operation in BOF refining process, and hence
POSCO has developed methods to predict and prevent slopping. Specific equipment was developed to
measure the change of the reacting force to the oxygen-blowing lance against oxygen jet and the force was
gathered and analyzed with the flow rate of oxygen and the height of lance. From this study, it was found that
the reacting force is strongly correlated to the slag foam height. Currently, the modeling of the relation of the
slag foaming level and the vertically acted force to lance is being approached for predicting the slopping
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C+1/20,=CO
Slag:

Si+ O, = Si0,

Mn + 1/20, = MnO

Fe + O =FeO

2P + 5/202 = P205
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Fig. 2 Schematic diagram of instrument -
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Fig. 3 Cross section of instrument
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b. Heat with Slopping
Fig. 6 Vertically acted Force to Lance (Thick Line) vs.

Calculated cavity depth (Thin Line)
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a-1. Vertically acted Force of Stable Heat

0.2

0.2

WL

A

1 51 101 151

201 251

a-2. Horizontal Vibrations of Stable Heat
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b-1. Vertically acted Force of Heat with slopping
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b-2. Horizontal Vibrations of Heat with Slopping

Fig. 7 Vertically acted Force to Lance vs.Horizontal

vibrations of Lance

-34-




DC NZE AAs L, A~ 1§ A% 067
Hz JE%E 247 98 2 He OHE geE g F
3}l

o83, 248 RFHAA £l =2y 2
Aoy deole et FrIN77] Qs A gy
ATE 4 2 5 Hpea, A~ 59 A%
doleet 7F4s AF dolHe 4 x= 9
=24 e sk,

5. Hlolgf &4

& 1

&o Ego] BAHA G2 W Axst Aoz
W Qo] 2 fEa ds golol o) B
= 35 Aol MAT ol WEoln A

AL $AAE ANYEH $HFE FRAAh

TREON g mope] mAe &zyo)
A ARE dehd Rolth 1%6 9] a = AAA
o2 Adojd FHowRyg Faodn 1eTo)
o, 86 o b = E23o] ¥ oA A P

2RE FHA ol 2286 9 b oA AwA
AL AB 2700 RS A4 wge Eus
= EEols, T ouA e WA e 9
34 gker Az uid 491 5 WeEse
WAA s ued szgoldn. 99 F g
59 B4 2290 54 435 A2 FolAbol
o gt 2o BAE RAZD A B4 43
3 Az golol o FF Yol Wast Ay
W, 23] WYNFAA FHdee] £2Ho)

TAHA e ARG B2 52 389 E,
d ¥ B4, Aoz A 5F Fge W
b $2 §3G A2 ol o8 Avd 75
Zolo] Watel §A¢ EdsE weld o] Az
©sU TY A 52 948 594 ma
of @Eol A 4 998 uejE

b2 & 29.69 b9 e e Aol o 1
Az s2R0 Ax 59 A5 207 37
22 ABgol YEAE wlFIA a1t Ao,

9.7 ¢ a o BofAE= 7

A ggtort 29.79) bol RelAE &zgo] @
A ZpadAe w Aol A= £ A%
A7 A ggt. o] ARHE Axe) 53
AFY 277t 229 BAH AAHY AR
& A4 gor, ot &=RL dAaEd g
o AP BAYY FEE e A

A4 AAR o) it YE weEd. ®
3 WX 47 Fgedie] £21 70] wbal e o %)}
7) e AAoR o8 & gt AXAL 0
ozt

6. & &

AT 2R YRS Rolk Azyy
Ao gAARE E557) ekl rHYLH,
ﬁ}\ 7-]% 2?(473—;‘3 X\]ﬂ‘o}_\_ wim Hlxu_L]r
Adste] A2 AFE FHEA @ AFE o
o3 2y,

Sz BN A2 Agas 540 S}
s, WAy 23 B ohle Ax $uA% ¥
Hol ola) HAA e e ewdt A%

@ 5 AN

EY Wxo] T Boz Az £7
0 oo 450 0% ABL S A=z
W e Age B3NS 3T 5+ Yo
b, a2 9% £ea 4449 Fae)
£ 7HAE ZANAT opd e FAad & A

FE, W2 52 A8 gig £ g A
BE AZgsste AN ARG FEA Ax

Hoz ARsn £2% B4 vy S5 A4
How dAY & 9t JER WANALA @t

i

Fnes

—

(1) °lx1%, 1990, LAY EL 49 Slopping A
Agn el edTe dFanad
(2) THE, 1991, "Slopping A 2 WA 71& A
B AdFeriEdTA ATAAR DA
(3) Kobe Steel, 1991, ”Some Trials in the Development
of a Slopping Prediction Technique in the BOF at
Kakogawa Works”, ISIJ International, Vol.31, No.11,
pp.1368-1370
(4) Akio Kimura, 1996, "Development of multi-sensor
system for slopping prediction in BOF”, CAMP-ISIJ,
Vol.9, pp.908-911

-35-



