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Abstract The effect of gas flow rate (0 ~ 10 L/min) and nozzle bottom shape ( concave bottom and pyramid bottom)
on flow field in mold has been studied by using 1:1 water model. In condition of mold section 230 mm x 1 200 mm and
casting speed 1. 6 m/min the fluid pattern in mold with using concave bottom nozzle is better than that with using pyramid
bottom nozzle; and the stability of liquid level in mold with using concave bottom nozzle is also better than that with using
pyramid bottom nozzle; with gas flow rate 0 ~8 L/min, the liquid surface velocity with using pyramid bottom nozzle is obvi-
ously higher than that with using concave bottom nozzle; for using concave botiom nozzle as gas flow rate is larger than 8
L/min, its surface velocity is lower than 0.2 m/s; 120 heats IF steel commercial production results show that using opti-
mized concave bottom nozzle with argon flow rate 7 L/min the fluctuation of surface of liquid in mold during casting precess

is within +3 mm, and compared with before optimization the inclusions amount in casting slab decreases by 24% .
Material Index 230 mm x 1 200 mm Slab Casting, Water Model, Argon Flow Rate, Submerged Nozzle, Flow Field

in Mold, Inclusions
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Fig. 1  Schematics of testing station
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Fig.2 Schematics of mold simulation system
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Fig.3  Schematics of designed test nozzle: (a) I type, concave
bottom; (b) 1I type, pyramid bottom
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Table 1 Relative technology parameters of water model
and caster prototype
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Fig.4 Shape of liquid in mold casting with concave bottom nozzle (a,), (b,) and (c,);

and with pyramid bottem nozzle (a,), (b,) and (c,): (a,) and (a,) 1's, (b,) and (b,)
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Fig.6 Effect of gas flow rate and nozzle bottom type on mold meniscus velocity: (a) average velocity; (b) velocity standard deviation
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Fig.7 Effect of gas flow rate and nozzle bottom type on mold liquid level fluctuation (a) and standing wave height (b)
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