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Mathematical Modelling on Preventing Slag Entrapment of Liquid in

Tundish during Tailing Slab Casting and Process Optimized Results

Wang Weihua, Liu Yang, Zhao Xinyu and Chen Xia
(Shougang Research Institute of Technology, Beijing 100043)

Abstract In order to reduce the rejection rate of tundish tailing slab,prevent the slag entrapment of liquid in tundish in
tailing slab decreasing casting speed process,the effect of casting speed change during tailing slab casting process on turbulence
slag entrapment of liquid in a 80 t tundish for No3 slab caster at steelworks has been studied ,and the optimization of process of
decreasing tailing slab casting speed is carried out by using fluid dynamics software FLUENT. The optimization scheme to de-
crease the tundish tailing slab casting speed is defined by analysis on the turbulent kinetic energy-time tracking curves in re-
main time course after each casting deceleration. Based on the original scheme the casting heel increases from 8 t to 10 t,the
duration of casting at each casting speed shortens and the final casting closing-up operation increases from 0. 1 m/min to 0. 2
m/min to reduce the possibility of tailing slab slag entrapment and decrease the production cost, the time of tundish tailing
slab casting duration saves by 266. 8 s and the amount of saving liquid is 5. 08 1. After using the optimized operation at 300
mm x2 000 mm No3 slab caster the total amount of rejected tail slab per month decreases from 576.4 t to 139.1 t.

Material Index 80 t Tundish, 300 mm Slab, Tail Slab, Slag Entrapment, Math Model, Optimized Results
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Table 1 Effect of casting speed on flow rate and velocity of
liquid at outlet

PoE/  RgEt ZEREBRAR HORE SR OEE/

(m-min”') [@/s HAWBER" (kgrs™') (m-s™!)
0.90 1.8 0.113 63.0 1. 146
0.85 26.4 1.571 59.5 1.083
0.80 18.0 1.008 56.0 1.019
0.75 15.0 0.788 52.5 0.955
0.70 9.0 0.441 49.0 0.892
0.65 12.6 0.573 45.5 0.828
0.60 18.0 0.756 42.0 0.764
0.55 17.4 0.670 38.5 0.701
0.50 16.8 0.588 35.0 0.637
0.45 31.2 0.983 31.5 0.573
0.40 22.8 0.638 28.0 0.510
0.35 25.8 0.632 24.5 0. 446
0.30 27.0 0.567 21.0 0.382
0.25 17.4 0.304 17.5 0.318
0.20 69.6 0.974 14.0 0.255
0.15 16.2 0.170 10.5 0.191
0.10 (349.8) 2.449 7.0 0.127
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Fig.1 Cloud diagram of volume integral of tundish during tail slab casting process: (a) symmetric section; (b) section at diversion outlet
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Fig.3 Velocity vector diagram of original scheme (a), scheme 1 (b) and scheme 2 (c) at section 1
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Fig.4 Velocity vector diagram of original scheme (a), scheme 1 (b) and scheme 2 (c¢) at section 2
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Fig.5 Flow line diagram of original scheme (a), scheme 1 (b) and scheme 2 (¢) at section 1
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Table 3 Comparison of tail slab casting duration between
before and after optimization scheme
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0.70 9.0 5.0 4.0
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0.60 18.0 5.0 13.0
0.55 17.4 5.0 12.4
0.50 16.8 10.0 6.8
0.45 31.2 5.0 26.2
0.40 22.8 10.0 12.8
0.35 25.8 5.0 20.8
0.30 27.0 10.0 17.0
0.25 17.4 10.0 7.4
0.20 69.6 350. 0( 34 15) 0.2
0.15 16.2 - -
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