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A Hidrodynamical Analysis of the Molten Steel Flow
in the Continuous Casting Mold

Akira IMAMURA, Akihiko KUSANO and Naonori MORITAMA

Synopsis :

Mold powders are easily entrapped in the molten steel and become one of the main sources of the troubles
such as frange cracks in DI cans. It is important to know how the mold powders are entrapped and how to
aviod these. In order to clarify the phenomena, a hydrodynamical analysis which treated the molten steel

flow from the tundish to the mold has been made.

The results of such an analysis were checked by some

tests which were accomplished by a water model and by the YAWATA No. 3-CC plant. This can be con-

cluded as follows :

(1) The analytical surface velocities and experimental ones show a good fit.
(2) The analytical surface velocities can be used as one of the most useful quality control parameters to

classify the grades of the products.

Key words : continuous casting; non-metalic inclusions; clean steels; hydrodynamics ; quality control.
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Fig. 2. Flow model in the MD.
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Fig. 3. Schematic view of the experimental
apparatus.
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Fig. 4. Flow velocity in the IN.
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Fig. 5. Relation between flow velocity at the exit
of the upper nozzle (v,) and casting speed (V).
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Fig. 6. Relation between the flow rate & the
flowout angle at the IN (8).
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Fig. 7. Relation between the flowout angle at the
IN and the coefficient of the division losses (&,).
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Fig. 8. Relation between the maximum velocity at
the IN outlet (vs,,..) and the flow rate.
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Fig. 9. Velocity distribution in the mold (V.=
1.60 m/min).
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Fig. 10. Change of the velocity distribution along
the mold width direction.
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Fig. 11. Change of the maximum velocity regre-
tion in the mold.
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Table 1. Casting condition.
Narrow size Wide size
Slab width 1270~1 600 mm 1900 mm
Slab thickness 258 mm 208 mm
Casting speed 0.9~1.6 m/min 1.0~1.3 m/min
IN inner diameter $ 70 70
IN outlet shape 70X 80 mm 70X 80 mm
IN outlet angle 15° 5°
Gas flow rate
(Upper nozzle) 18~20 I/min 18~20 1/ min
Lower nozzle) 4~6 1/min ~ /min
40
g m
X a0 m
N
£ Mo =¥ °
-~ 20—
(,Q
C apA
~ PY slab width Flow typelFq. No
= W 1270-1310mm | Potent. | (43)
0[1270-1310mm | Plug [CE))
M]1270 1310mm | Potent. | (42)
@{1500 -1600mm | Potent. | (43)
LA | 1900 rmm | Potent. | (43)
0 Il ! L
0 20 40

V, (cal) (em/sec)

Fig. 12. Comparison of the surface velocity of the
calculated value and the measured one.
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0 415

10 20 30
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Fig. 13. Relation between MT-Value and the
surface velocity of the molten steel.
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