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Physical Simulation on Optimization of Submerged entry
Nozzle for 250 mm x 1 800 mm Slab Casting Mold

Qiu Chungen' *, Shi Pengzhao™ . Xu Lijun®, Qiu Shengtao’ and Zhao Hongjin'
(1 School of Materials Science and Engineering, Jiangxi University of Science and Technology, Ganzhou 341000; 2 National
Engineering Research Center of Continuous Casting Technology, Center lron and Steel Research Institute, Beijing 100081
3 School of Metallurgy and Chemical Engineering, Jiangxi University of Science and Technology, Ganzhou 341000)

Abstract With using geometric similarity 12 water model, the effect of nozzle structure (lateral holes type, hole di-
mension and dip angle: SI- rectangle, 6 868 mm®, —25%; 82- racing way lype, 8468 mm’, —15°; S3- ellipse, 8 011
mm®, —15°) . casting speed (0.85 ~1.05 m/min) and immersion depth (55 ~75 mm) on mold liquid level fluctuation,
distribution of flow field and mold flux coverage condition has heen studied. Results show that with decreasing dimension
and dip angle of lateral holes, the liquid surface wave height increases, as dimension of lateral holes decreases by 5. 4% ,
the wave height increases by about 32. 4% ; with increasing casting speed and decreasing immersion depth the wave height
increases; and with increasing dimension and dip angle of lateral holes and casting speed the impact depth increases. With
present nozzle S2 the fluctuation of liquid level ix very small it is unfavorable for melling mold powder and uniformly heat -
transferring and with present nozzle S1 the impact depth is too large, it is unavailable to remove inclusions in liquid, but
with optimized nozzle S3 the fluctuation of liquid level and impact depth are more reasonable, the flux becomes more active,
it is available to melt mold powder and remove inclusions in liquid.

Material Index Mold for Casting Slab, Water Model, Structure of Submerged Nozzle, Fluctuation of Liquid Level,
Flow Field, Mold Flux Layer
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Fig. 1 Schematics of experimental device of water modelling
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Table 1  Structure size of present nozzle and optimized
nozzle
MFLIE
K WKL WA AR BLE .
s/
mm mm mm 1B/ mm?
S1 80 44 10 6 868 -25
S2 90 54 27 8 468 -15
S3 85 60 8011 -15
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Table 2 Experimental parameters of water modelling

R/ Fiki/(m® - h ") BB /mm
(memin™')  JE BRI B1F S BB
0.85 24.92 4.40 2.08 130 55
0.95 27.85 4.92 2.32 150 65
1.05 30.78 5.44 2.57 170 75
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Fig.2 Schematics of lateral holes structure of nozzle S1 (a), S2 (b) and S3 (c)
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Fig.3  Location of measuring point of liquid level fluctuation
{a) and curves of liquid level fluctuation (b) in mold
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Table 3 Process parameters in wave height measuring

Yo R/ (m - min") A/ mm
1 0.85 110
2 0.85 130
3 0.85 150
4 0.95 110
5 0.95 130
6 0.95 150
7 1.05 130
8 1.05 130
9 1.05 150
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Fig.4 Mold flux coverage condition
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Table 4 Effect of casting speed on liquid level fluctuation/
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Table 5 Effect of immersion depth on liquid level fluctua-
tion /mm
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Fig.6 Distribution condition of flow field with nozzle SI (a) (b) (c¢), S2 (d) (e) (f) and
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Table 6 Flux simulations results
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