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Atomization of Molten Steel by Annular Concentric Nozzles

Shozo SEKINO, Masao YAMAMIYA, and 7okuhike NISHIDA

Synopsis:

An experimental annular concentric nozzle was made to study its features for gas atomization of molten
——steel and factors governing particle sizes.—From experimental results the following conclusions were ob—
tained. The nozzle must be adjusted so as not to focus the gas stream at the steel stream to avoid blowing
up of molten steel and it was less effective for atomization than the individual jet nozzles(IJN) - used by
Lubanska. It showed narrower distribution of mean particle sizes, than IJN.
The following expressin was obtained for the mean particle diameter 7.,

M 1 \2/3
‘/_m—2‘9D<A ‘1/W>
D : nozzle diameter
M : molten steel flow rate
4 : gas flow rate
W : Weber number

It can express the experimental values fairly well under the present conditions.
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Fig. 1. Atomizing nozzle.
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Fig. 2. Apparatus for atomization.
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Fig. 3. Relation between gas flow rates and max
gas velocities.
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Fig. 4. Distribution of gas velocities below the nozzle head.

Photo. 1. Process of gas atomization taken by high
speed photogragh.
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Fig. 5. Relation between gas flow rates and max

gas velocities at the point 50 mm below
the nozzle head.
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Fig. 6. Change of geometric mean diameters with
gas flow rates.
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Fig. 7. Distribution of particle sizes represented
on log-cumulative graph.
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Fig. 8. Change of gas velocities with distances
from nozzle head.
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Table 1. Physical properties used in the
calculation.

Specific gravity of molten steel (p) 7.2 g/cm?
Surface tension of molten steel () 1500dyn/cm

Specific gravity of N, gas 1.25% 10-2 g/cm?
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