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Abstract The mold liquid surface fluctuation, impact depth, distribution of flow field and powder covering condition
with using original submerged nozzle (lower hole diameter 78 mm, side hole long axis 80 mm and short axis 66 mm) and
with using optimized submerged nozzle of reduced hole dimension (lower hole diameter 65 mm, side hole long axis 75 mm
and short axis 60 mm) for mold of 230 mm x 1 250 mm casting slab have been studied by using geometric similarity 1:2
water model. Results show that in same working procedure condition with using optimized submerged nozzle the liquid sur-
face fluctuation is more active, the thickness liquid slag layer is relative uniform, i. e. reducing side hole area of nozzle is
available to increase the velocity of flow at outlet and favorable to melt the mold powder. By measured the thickness of lig-
uid slag layer in mold for casting 230 mm x 1 250 mm slab of steel DP600 at steelworks the results show that with nozzle
submerged depth 130 mm and steel flow rate 2. 8 t/min, by using the original nozzle the liquid surface in mold is less active
and the difference of thickness of liquid slag layer in mold is 12 ~ 13 mm, but the liquid surface in mold is rather active and
the difference of thickness of liquid slag layer is 3 ~5 mm by using optlmlzed nozzle.

Material Index 230 mm x 1250 mm Slab Casting, Mold, Water Model, Optimization of Submerged Nozzle Struc-
ture, Mold Powder Melting
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Fig. 1 Schematics of experimental device of water model
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Table 1 Size of structure of original nozzle X1 and opti-
mized nozzle Y1
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Fig.2 Schematics of nozzle structure of original nozzle X1( a)
and optimized nozzle Y1 (b)
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Fig.3 Effect of structure of original nozzle X1 (a) and opti-
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Fig. 4 Effect of optimized nozzle Y1 gas blowing rate (a) , submerged depth (b) and steel flow rate (c¢) on fluctuation of liquid sur-
face in mold
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Fig.5 Effect of blowing mode (straight tube type and vent plug

type) on fluctuation of liquid surface in mold
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Table 3 Flow rate, submerged depth, gas blowing rate

and impact depth with using original nozzle X1 and opti-

mized nozzle Y1

K R/ JEARE, AR nhliws
(t-min~") mm (L-min~") mm)
2.6 130 7 196.4
RAARXI 2.8 130 7 188.9
. L 2.6 130 7 180.3
Ak v 2.8 130 7 176.3

F4 FEAHKDOXI RAUKD Y HERJRPBESER
Table 4 Mold powder covering conditions with using origi-
nal nozzle X1 and optimized nozzle Y1
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Fig. 6 Schematics of flow field with original nozzle X1 (a) and optimized nozzle Y1(b) for
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Fig.7 Diagram of distribution of bubbles by using straight tube

type (a) and vent plug type (b) gas blowing mode, optimized

nozzle Y1
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Fig.8 Distribution of thickness of liquid slag in mold during casting 230 mm x
1250 mm slab of steel DP600 with nozzle submerged depth 130 mm and molten steel
flow rate 2. 8 t/min: (a) original nozzle X1; and (b) optimized nozzle Y!
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