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Tablel Main parameters of experiment
Parameter Converter Water model
Height (mm) 4800 800
Diameter (width) (mm) 3000 500
“ ", Thickness (mm) - 50
Bath depth (mm) 708 118
20 70 Mandelbrot Blowing mode Top-blowing Top-blowing
[45] Blowing gas (Nm®/h) Tonnage oxygen Air
Density of melt (kg/m®) 7000 1000
Density of converter slag (kg/m®) 3200 808
Diameter of throat (mm) 38 6.3
Angle of throat 12 12
Number of throat 4 4
Throat circle diameter (mm) 140 23.3
Manometer
Flowmeter
Computer
Stopcock
¥ Air tank
Converter Relief
model valve
Digital | — o m—‘_‘é‘_‘ valve Air
camera — water | Separator compressor .
Stopcock
1
Fig.1 Experimental apparatus
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Table2 Relation of In(e) with InN(e)
: :  In(9 IV (9
" " (Box 1 0 7967 7932 7878 7981
. 2 0693 7261 7210 7166 7251
counting) € 3 1009 6841 6774 6706 6782
4 138 6537 6438 6399 6469
5 1609 6304 6209 6161 6225
N(é) 6 1792 6100 6011 5940 6004
( 1) D - 1040 1077 1080 1103
R - 1000 1000 1000  1.000
D>0 £ N(¢)
S D Mp 2
M, =iy (D)N(#)e" )

I

(a) Hn=160 mm, S'M=14/118, (b) Hmn =100 mm, SIM=14/118, (¢) Hn =80 mm, SM=37/118, (d) Diagram of graphical analysis
On=35 Nm%h 0n=25 Nmh 0n=40 Nmh
2

Fig.2 Original digital photos and diagram of graphical analysis[(a), (b) and (c) are original digital photos]
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Fig.3 Variation of textural fractal dimension with lance position under various blowing rates

@ © On(Qo,)
0 Hi(H) SM
Dy, =1+[5079x10° +9.163x10™*In( H,, +) | Dy :
-3 406 —0:1065(SM) Om(Q0,)=0 D=1 Om(Q0,)#0
(3016207 JOs™[1-e @ iy Dest

(20< On< 40 Nmilh, 20< Hy< 120 mm, 0.1186< S/M< 0.3814).
SM—x DTzl

4 D=2
4
3.2
[Qo,, Hi, SM @]
Dy =1+[1507x10° + 4861107 In( H, ™ +) |
|:( 2'274X103)J%2% [1_ em.loes(slM)’lJ. o)
Feret cy

(4300< Qo< 8600 Nm?h, 1300< Hi< 1900 mm,

0.1186< SM< 0.3814).
DT. ( & )



106 5
Lr. L1=—8.428+9.428D+
351 ©)
30
o 25F
— L
d (mm)
2.0 7 di, dm (mm)
151 D
L DT
1.0+ - Drm, Dri (- ) (- )
T R R B Frm, Frn Froude Froude
100 105 110 115 1.20 125 g (m/s)
D H, Hy (mm)
T Lt
4Dy Lt Mo b
Fig.4 Relationship between D and textural Lt Om Oy (Nmh)
s
4 D+ SIM
% (m/s)
LT . LT DT Vi, Vo, (m/s)
AD)
Dr e (pixel)
. D=1 [+=1 Pa 20 (kg/m?)
Py (kgm?)
0( ) P03 (kg/m?)
D+ Lt Ps (kg/m?®)
P (kgm’)
L1=-8.428+9.428D+.
Ly (7 [1 J [M].
. 1985. 307-308.
L; 70.387%,/L005+ (D, ~1.095)" /0.597 . [2] . [M].
1997. 246-273.
4 [3] . (. , 2000, 30(4): 581-596.
[4] Falconer K J. — [M].
. 1991. 57-75.
Dr=1+[1.507x10°+ g o [M]. " 1995. 42-72.
_ _ _ _ - ayeB H. .
4.861x107IN(Hy4+2.274x107%)] 0,40 1-¢ 108 1064, 1820,
[7] . [M].
2000. 265-280.

Textural Fractal Dimension of Slag-Metal Boundary in Top-blowing Converter with Water Modeling

CHEN Ren, ZOU Zong-shu

(School of Materials & Metallurgy, Northeastern University, Shenyang, Liaoning 110004, China)

Abstract: Based on the law of similarity, a top-blowing converter is simulated with water modeling. A digital camera is used to take
pictures. Digital image processing is carried out with computer. The length of slag-metal boundary in a top-blowing steelmaking
converter is experimentally studied with fractal dimension theory, aiming to examine its variation with blowing parameters. The textura
fractal dimensions and dimensionless length of the slag—-metd boundary are calculated from the mixing images under various blowing
conditions. The result shows that the lance position, gas flowrate and slag quantity have great influence on the transition of texture fractal.
Furthermore, gas flowrate is primary factor. Experimental relationships between the transition textura fractal dimension and the blowing
parameters are obtained. Empirical formulae for calculating the dimensionless length and fractal dimension are discussed. The
experiment proves that textural fractal dimension isimportant basis for estimating dimensionless length of the slag—meta boundary. The
fractal theory is one of effective ways used to quantitatively calcul ate the slag—metal boundary.
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