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Characteristic of Nozzle with Step for Prevention of Uneven Flow
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Synopsis : The flow pattern of the molten steel in the immersion nozzle have a important effect on the quality of the slabs, billets

or blooms produced.

Uneven flow in the nozzle developed after passing through a sliding gate, sometimes result in formation of vortex near
the nozzle and entrapment of CC powder in the molten steel.

The purpose is to suppress those uneven flow as soon as possible after passing through the sliding gate. We proposed
a new type nozzle with the contraction and a step. Numerical and water model studies revealed that rectification was
accelerated significantly using the new type nozzle, which would lead to the suppression of the vortex generation and

turbulence on the meniscus in the mold.
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Fig. 1. Schematic diagram of the contraction nozzle
with the step s.
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Fig. 2. Schematic diagram of experimental appara-
tus used for the water model.
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Fig. 3. Schematic diagram of the contraction nozzle
with the step,showing several points for
measuring an axial velocity component, M.
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Fig. 4. Uneven velocity defined in this study.
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Fig. 5. Maximum uneven velocity versus starting
point of contraction nozzle, x/L for optim-
1zed magnitude of step,s for different diame-
ter, d as shown in Fig.1.

8
(=)

= d=70 mm
——- d=60mm
= d=50mm
=-==-d=40mm ¥
seseee= d =28 mm

50.0-1
/

Maximum uneven velocity [%]

y
(A ——
0.0 ; oy ;
0.0 50 10.0 15.0 20.0 25.0

step S[mm)]

Fig. 6. Maximum uneven velocity versus magnitude
of step,s for different diameter, d.
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Fig. 7. Flow pattern for different magnitude of
step, s.
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Fig. 11. Flow pattern for contraction nozzle with
step, s=5.15 mm as shown in Fig.3.
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trating uniform flow development due to
the contraction with the step.
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