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Effects of Nozzle Submerged Depth on Flow and Temperature
Field of Molten Steel in Mold

Yu Huixiang, Wang Wanjun, Wang Xinhua and Zhang Jiongming
( School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 )

Abstract Velocity and temperature distribution of molten steel in mold for slab with nozzle submerged depth 150 ~
450 mm have been simulated by using software CFX4.3 and a new method to give the velocity at inlet of mold. Results
showed that with increasing nozzle submerged depth, the Lasic pattern of flow and temperature field of steel didn’ t change,
but the upper backflow region enlarged and the center of lower backflow region nivved down; the value of down- and up-
ward maximum shearing stress at narrow face increased and the position of occuired peak value moved down; the position of
peak heat flux on narrow face moved down, and with submerged depth 300 mm, the peak value was minimum; the position
of impingement point also moved down; and the horizontal velocity of molten steel in meniscus zone and the F number
which expresses free surface fluctuation decreased. For 1 200 mm x 250 mm slab with casting speed 1. 0 n/win and nozzle
port angle 15°, the optimum nozzle submerged depth is 300 mm.
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Fig.1 Flow field (a) and temperature field (b)of molten steel in mold with different nozzle submerged depth
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Fig.2 Shearing stress (a), heat flux (b) and position of particular value (¢) on narrow face of mold with different nozzle submerged

depth
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Table 1 Horizontal velocity of molten steel at meniscus
with different nozzle submerged depth

BARE/mm RBOKFHEE/ (m-s°")
150 0.245
220 0.249
300 0.245
375 0.237
450 0.228
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Table 2 Effect of nozzle submerged depth on F number

BABRE/mm F#
150 6.2
220 6.1
300 3.2
375 2.6
450 2.2
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