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Improvement in Adhesive Resistance of Tundish Upper Nozzle
by Modifying the Inner Bore Profile

Arito Mizobe, Takahiro Yasuda, Tetsuo Tsuduki, Jouji Kurisu and Eizaburo Arimitsu
Krosaki Harima Corporation, 1-1, Higashihama-machi, Yahatanishi-ku, Kitakyushu-shi 806-8586, Japan

Abstract : Suppression of a turbulent flow of molten steel in the pouring nozzle for the continuous caster is known
as one of the effective countermeasure for improving not only the durability of the refractories but the quality of the
steel. Fundamental concept of the suppression was explained based on the fluid dynamics of the molten steel in the
tundish, then, from the energy minimum principle, the optimum inner bore profile minimizing the turbulent energy
(flow) was determined. Remarkable improvements in the nozzle with the optimum shape obtained were confirmed by
both the simulation using flow analysis and water model and the actual tests in the steel works.

Key words : tundish upper nozzle, adhesion resistance, inner bore profile, turbulent flow
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the pressure distribution in the tundish shown in the right hand figure.
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Fig.2 Representations of two nozzle bore shapes tested

in the present work as the function of the nozzle
height and radius.
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Table 1  Calculated Reynolds number of the molten steel

and water for two flow velocity conditions

(X103
Material/Temp. /'C Molten steel Water
Flow velocity 1500 1650 25
1.76kg(l) - s-1 0.46m-s-1 38 42 32
4.485kg(0)-s-1 1.17 m-s-! 97 107 82
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Fig. 3 Schematic illustration of difference in flow velocity
distribution of the laminar and the turbulent flow
(a), concept of energy loss due to flow transition
(b) and the energy loss due to nozzle geometry
in the turbulent flow (c).
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Fig.12 Comparison of the cross section of the submerged
entry nozzles connected from the upper nozzles of
Shape(D(a) and Shape®(b), respectively, 15 to
20mm thick adhesion is observed in (a) but no
adhesion is observed in (b).
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Fig.11  Comparison of the appearance of spigots obtained in the test.
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