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Mathematical Simulation and Application of Flow Field of Molten Steel
for Five-strand Symmetrical Tundish
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Ecological Engineering University of Science and Technology Beijing Beijing 100083 China)

Abstract: In view of excessive non-metallic inclusion content in a five—strands symmetric casting 150 mm
x 150 mm bloom the effect of different flow control devices on flow field of liquid in tundish has been
studied by means of numerical simulation in order to get optimum baffle. The results reveal the prototype
tundish presents the problems such as short average residence time large dead zone and erosion in the
tundish by molten steel. When using the optimum new U-type baffle average residence time increased by
257.11s and dead area volume fraction decreased by 27.31% the standard deviation of average resi-
dence time of each nozzle was smaller. Field experiment results shows that T O in liquid in tundish de-
creases by 45.81% and the amount of large inclusions decreases considerably.
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Table 1 Description of experimental schemes
1(a) -
1 200 mm 200 mm U I(b) o
2 255 mm 110 mm 240 mm 1(c) .
2 0.136 m/s vV
2. 1 2#‘3#
2 o 1* o
3 2Ab)  3(b) U
o 0.105 m/s
2.3 1*.3*
; o 3( C)
o 2(a) 3(a) 1" o
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(a) US4 (a) Prototype tundish:
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(b) J7% 1 (b) Scheme 1

Fig.2 Velocity vector distribution at inlet for each scheme
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Fig.3 Schematic diagram for each scheme streamline
distribution of molten steel

2.2

4 o
4( a)

; 1"

1 754. 46 K 2*

1757.14 K 3" 1758.79 K.
4('b)
1* 1 755.48 K 2*
1755.79 K 3*

1755.37 Ko 4(c)

1" 1 755.00
K 2* 1 756.25 K 3*
1 755.57 K.
2.3
RTD 5
o 2 RTD o
RTD
724.11 s 28. 60%
2" 3* 1"
981. 22 s
20. 79% o
1" 984.40 s
1021.32 s
A o RTD
3
2
GCrl5.,
2
20min
1%.2%, 3" 1
D T O
) 1/4



- 101 -

1
3.1
3 T O
T O (19.8 ~
26.4) x10°° 22.7x10°%; 2
T O (9.5 ~17.3) x
10°° 12.3x10°° 45.
81%;, T O
T O
3.2
4
12.1~15.6
/mm’ 6.9~8.3 /mm’
(<1.25 pm)
(a) IL;E"."JA'M'HJM.: (b) TT&E 1: (c) TTE?2 (>1.25 um) 1.25 ~2.5 pm
(a) Prol:lype tundish; (b) Scheme 1; (¢) Scheme 2 49 67 29,67 2
Fig.4 Temperature distribution at section of 5~5 um 11.33 7.33
outlet for each scheme 5 pm o
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Fig.5 RTD curves of tracer for each scheme
2
Table 2 Simulation data for each scheme
Lo ls Lin /'8 bmax /8 Vo % Vgead ! o Vix [ %o
1 956. 80 147.15 623.07 37.98 5.65 56.38
2# 691. 38 46.40 242.60 14.25 31.82 53.93
3* 524.14 18.56 141.85 7.91 48.31 43.78
724.11 70.70 335.84 20.04 28.60 51.36
1* 984.40 51.70 544.85 24.08 20.53 55.39
1 2% 971.24 42.37 387.54 17.35 21.59 61.06
3* 988.02 51.70 409. 63 18.62 20.24 61.14
981.22 48.59 447.34 20.02 20.79 59.19
1* 1021.32 86.17 554.68 25.88 17.55 57.67
2 2" 989.07 23.86 393.73 16.86 20. 15 62.99
3* 979.35 41.10 437.47 19.32 20.93 56.48
996. 58 50.38 461.96 20. 69 19.54 59.05
Ha i e Vg Vend i .
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Table 3 Total oxygen for each scheme 10°¢
1* 2# 3#
22.8~26.4 13.1~14.1 13.3 ~16.1 15.6 ~20.8
19.8~22.2 10.6 ~11.8 14.1~18.5 13.8 ~18.4
22.7 12.4 15.8 17.3
2 9.5~12.8 7.9 ~8.3 8.4~10.1 8.6~8.8
3 10.1~17.3 8.2~8.9 8.6~10.8 8.7~9.5
12.3 8.4 9.5 8.8
4
Table 4 Metallurgical analysis results of inclusion size and quantity
/
/ I/ *mm™?)
<1.25 pm 1.25~2.5 pm 2.5~5 pm =5 um
1 151 12.1 95 46 8 2
2" 151 14.3 83 51 13 4
3* 145 15.6 74 52 13 6
1* 109 7.0 74 28 0
2% 108 8.3 72 27 9 0
3# 105 6.9 65 34 0
1) 3) 1*
; 4) T O
0 45.81%
2) U o
27.31%
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