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Behavior of Sprash Formation by Top Blown Oxygen Gas

under Hot Metal Decarburization

Synopsis :

Shin-ya KITAMURA and Kazuo OKOHIRA

To clarify the sprash formation behavior by top blown oxygen gas under hot metal decarburization, the
experiments by small scale induction furnace and water model were carried out and the following points

were found.

1) Between sprash height and cavity depth, when the oxygen gas was blown to hot metal, clear
relationship was not found but when the Ar gas was blown to hot metal or the oxygen gas was blown to low

carbon content molten steel, good relation was found.

2) When Ar gas was blown to hot metal, carbon content of the sprash particles were simillar to that of

hot metal bath and the size were large.

On the contrary, when oxygen gas was blown to hot metal, very low

carbon containning, small size sprash particles were collected.
3) For oxygen gas blowing condition, good relationship was found between sprash height and waste gas

flow rate calculated by the degree of decarburization.

According to the above mentioned results and energy balance calculation, it can be considered that the
energy generated by gas formation when decarburization reaction took place was the primary affecting
factor for sprash formation rather than the kinetic energy of the top blown gas.
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Fig. 1. Experimental apparatus of hot model.
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Fig. 2. Experimental apparatus of water model.

Table 1. Experimental conditions.
Decarburization
experiment Water model
Top blown gas Os, Ar Air
Nozzle diameter 4 mm, 10 mm 1.75~7.86 mm
Gas flow rate 150~600 NI/min 90~ 385 Ni/min
Lance gap 75~350 mm 75~400 mm
Bath N [cC] <0.3%,4~5% —
composition | g1 | <0.03%,0.8~1.2% —
Distance between
lance center and 65~265 mm 175 mm
sprash collector
Diameter of 275 mm 600 mm
furnace
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Fig. 5. Relation between cavity depth and S.
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Ar- Blow O2 Hard Blow O2 Soft Blow
Top Blown Gas Ar (o)) O3
Nozzle Diameter 4 mm 4 mm 10 mm
Gas Flow Rate 350 N&/min 300 N£/min 500 N&/min
Lance Gap 125 mm 150 mm 250 mm
Height from Bath 350 ~450 mm 350 ~450 mm 350 ~450 mm
5mm 5mm 5mm
Photo. 1. Shape of sprash particles under various top blowing conditions.
Table 2. [C] content of sprash particles under various top blowing conditions.
Top blown condition Sprash characteristics
Top blow Nozzle Gas flow Lance Cavity Height from [C] content Size of [C] content
op blown diameter rate gap depth bath surface of bath particles of particles
gas (mm) (NI/min) (mm) (mm) (mm (%) (um) (%)
<500 2.
Ar 4 350 125 114 350~450 3.48 500~2 000 3.4
>2000 3.5
0, 4 300 150 87 3B0~450 | 4.73~4.08 | 5000000 9.9
(o2} 4 250 200 54.5 350~450 4.6~3.8 <500 0.065
(6} 10 500 250 40 350~450 5.0~4.5 <500 0.092
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Fig. 6. Size distribution of sprash particles under various top blowing conditions.
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Fig. 11. Comparison between experimental condi-

tions and sprash formation region by Masul et al.
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