2004 B r M %76 4 (199%0) EUH

© 1990 1SIJ
111771111111111117

2w ETFINVERICIAERESPOCBITFAL/NY 7

1111111110111

7 % v 7 BB OHIT RO

# K & At

Elimination of the Back-attack Phenomenon on a Bottom Blowing

Tuyere Investigated in Model Experiments

Synopsis :

Takeo AOKI

Elimination of the back-attack phenomenon in the submerged gas jet, that is expected to decrease the
erosion of bottom blowing tuyeres, was investigated in the water model and in the hot iron model. And the

following results were obtained.

1) The back-attack phenomenon causes concave erosion in tuyere refractory.
2) The sum of impact pressure by the back-attack of a circular tuyere decreased beyond 19.6 bar (20
kg/cm?), and the frequency of that in a slit-shaped tuyere disappeared when the circumference ratio was

greater than 3 in the water model.

3)The back-attack of a circular tuyere was observed in the hot iron model, and it was confirmed that the
slit-shaped tuyere with the circumference ratio larger than 5 could eliminate the phenomenon completely.
Key words : back-attack phenomenon; tuyere; refractory erosion; bottom blowing; steelmaking ; submerged
gas jet; water model ; hot model ; mach number ; static pressure; slit-shaped tuyere.
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Oscillograph charts and photographs of high-pressure blowing of a submerged jet.
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Fig. 2. Schematic diagram of refractory erosion
model experiment.
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Photo. 2. Experimental results of refractory erosion model.
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Fig. 3. Flattened tuyere used in water model.
Table 1. Tuyeres size used in the water model.
Circumference Flatness Thickness Width
ratio L/ 7 De B/H H (mm) B (mm)
1.00 ¢ 2.65 (Circular section)
1.06 1.7 1.800 .135
1.71 7.7 0.503 3.875
2.31 15.4 0.260 4.014
2.76 22.6 0.180 4,060
3.12 29.2 0.140 4.083
3.67 41.1 0.100 4.106
3.91 46.7 0.088 4.112
4.32 57.2 0.072 4.122
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Photo. 3. Sequence photographs of the flattened
nozzle blowing in water, taken at 4 frames/s.
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Fig. 5. Schematic diagram of vessel for observa-
tion of “back-attack” phenomenon in molten iron.
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Photo. 4. Bottom view of vessel with gquartz glass
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Table 2. Tuyeres size used in the hot model.

Circumference Flatness Thickness Width
ratio L/ 7 De B/H H (mm) B (mm)
1.00 ¢ 2.00 (Circular section)
1.94 10.5 0.548 5.735
2.97 26.2 0.346 9.079
3.98 48.3 0.255 12.311
4.97 76.4 0.203 15.505
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Photo. 5. “Back-attack” on the circular tuyere in
molten iron, observed through quartz glass.

Gas spreading
on the glass

Fig. 6. Schematic presentation of gas spreading
on glass and “back-attack” (Presumed).
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Fig. 8. Effect of circumference ratio on

“back-attack” measured by acoustic method.
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X : Negative depression of static pressure
— : Flow vector

Conceptual illustration of the suction flow

Fig. 9.
vector induced by the negative depression of static
pressure in circular tuyere and flatten tuyere.
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