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Physical Modeling Study on the Meniscus Flow Control
in Vertical Slab Continuous Casting Mold
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Steel Research Institute Beijing 100081 China)

Abstract: In order to study the influence of mold flow control device ( MFCD) on mold flow field at low
casting speed a full scale water model has been set up to simulate the mold flow field of vertical slab
continuous caster in Baosteel. With two types of submerged entry nozzle ( SEN) the effect of equipping
MFCD or not the position and the immersion depth of MFCD on mold level fluctuation and mold field
distribution has been studied. The results show that MFCD has no obvious effect on the mold flow field
distribution but decreases the mold level fluctuation with downward outlet SEN. However with upward
outlet SEN  MFCD has obvious effect on the mold flow field distribution and largely increases the mold
level fluctuation at some point of free surface. To the extent of immersion depth from 50 mm to 100 mm

the influence of MFCD position is more significant than MFCD immersion depth on mold level fluctuation.
The MFCD is not applicable for slab continuous casting at low casting speed.
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Fig.1 Schematic of liquid steel flow with MFCD in the mold
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Table 1 Process parameters of the experiment
( mm x mm) (m < min~") /(m® «h7") /mm mm X  mm) / mm
A.B.C 1*.2% 3%
200 x1 300 0.45.0.55.0.65 3.1.3.8.4.5 115 10 x 100 50,100 4 4 )
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Table 2 Effect of MFCD position and depth on mold level fluctuation
1 2*
50 mm 100 mm 50 mm 100 mm
A B C A B C A B C A B C
1* 2.70  2.09 3.36 2.89 1.99  2.39 2.40 1.70 1.10  0.85 1.04 1.10 1.22 1.17
2# 3.00 3.70 5.50 3.39 3.27  5.21 2.48 1.30 0.95 0.77 1.03 0.89 0.90 0.87
3# 1.40 1.33 2.02 1. 49 1.44  2.05 2.70 .60 0.99 0.72 0.84 0.99 0.88 1. 04
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5 MFCD (1" 0.55 m/min)
Fig. 5 Effect of MFCD on mold flow field ( SEN 1 casting speed 0. 55 m/min)
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Fig. 6 Effect of MFCD on mold flow field ( SEN 2 casting speed 0. 55 m/min)
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