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Inclusion Float-out Behavior in Continuous Casting Tundish Bath
Keiji NAKASIMA and Morio KAWASAKI

Synopsis :

The Floating behavior of inclusions in the tundish bath was studied in connection with the fluid flow state
of molten steel. A mathematical model which predicts the inclusion removal efficiency has been developed.
It was postulated in the model that the tundish bath consists of three regions : a mixing flow region, a plug
flow region and a stagnant region. In the mixing flow region, predominated by inertia force or turbulent
viscous force, inclusions are transferred by various sized vortices. In the plug flow region, predominated
by viscous force, inclusions are transferred approximately according to Stokes’s law. The stagnant region
is not involved in inclusion transfer owing to long-stagnation.

The validity of the model was comfirmed by the results of cold model experiments and actual operations.
It was found by the above model that the use of a longer and deeper tundish bath was effective for promot-
ing the floating removal of inclusions owing to the increased plug flow region. In addition, placing dams in
the tundish retarded the removal efficiency, since the dam increased the mixing flow region.

Key words : continuous casting ; tundish ; inclusion; tundish dimensions ; dam.
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Fig. 2. Schematic diagram of apparatus for cold
model experiment.

Table 1. Experimental conditions in cold model
experiments and calculated values of «f’, K, T{".
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@ -~ |i.37e
® Lo . lo764
@ 97~350| 2.56~7.69 1376 0.260/0.350| 232 |0614| 53.9
@ N 0764
500-590 3.31~7.66 1376 0.260/0.350| 6.75 0614|492
©~@Pp10-297|324-8.27 | 1.i85 |0.260[0337| - - -
Experimental conditions : h=0:06m, M=1/2.63.
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Table 2. Values of a, b and » in Eq. (19).

Heat size € a b n
Steel Mixing process (W/m?) (=) (=) (=)
This work (100 t) 1— 18 1.61%x10™4 0 0.33
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Al-Si killed process 40— 84 3.47X104 0 0.45
SANDBERG, et al.!? Al killed 30t ASEA-SKF furnace 288—1 500 2.83%X107°% 5.67X107¢ 0.75
EMoTO, et a1V Al-Si killed 100 t ASEA-SKF furnace 1120—4 630 3.68X1077 2.63x107* 0.99
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Table 3. Influence of operational factors on parti-
cle float-out parameters and particle removal effi-
ciency.

Particle float-out Particle removal

Operational parameters efficiency
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Q. + —= % —= ——| + —= —=
L x  ++ % ++ * *  ++ ++
H ¥ —— % ++ ++| % o+ +

+, + + : Increase —, — —: Decrease * : No. change
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