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Numerical Simulation of Flow Field of Molten Steel in Tundish for
Slab Concasting and Operation Optimization

Jia Lingfeng, Sun Yuping and Yue Kexiang
(Metallurgy and Resources School, Anhui University of Technology, Maanshan 243002)

Abstract Taking tundish for No4 Slab concaster at Nol steel plant, -Jinan Steel, computer numerical simlation for
different weir and dam design scheme was carried out to optimize design of weir and dam in tundish by using turbulent flow-
age math model. Results showed that for tundish with top dimensions 3 500 mm x 800 mm, bottom dimensions 3 200 mm x
650 mm and molten steel depth in tundish 800 mm, molten steel had better flowage condition as weir height 550 mm, dam
height 350 mm, distance between weir and nozzle entrance 800 mm and relative distance between weir and dam 400 mm, it

was available inclusions floating off.
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Table 1 Parameters for numerical calculation of weir and
dam /mm

TOHS HER SR FEEK DA DR S e 5

Al 500

A2 600 350 800 400
A3 1100

B1 200
B2 600 350 800 400
B3 600
C1 450

2 550 350 800 400
a 650

D1 150

0 550 350 800 400
D3 450
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Bl 1 iR 5K O A D AEBESTHRBER RBRA KB : (a) 500 mm; (b) 800 mm; (c) 1 100 mm
Fig.1 Molten steel flowage conditions with distance between weir and nozzle entrance 500 mm (a) ; 800 mm (b) and 1 100 mm (c)

B, — A R HE A O XA VRN 7E T T TR AR
— M RERNER, 2 WMNE —ERE, X
YEE LK EEILEN B — % EE A b xt
PYHE A AR VK B e X A — B R R A,
EHMBEATEMEHT(F ), HESK
O A DO4CBEES Y7 800 mm I, SR AT SR A L ER
BH(E2), BER/NF(500 mm), A N
AR X BN, RBR BR BRI RFaE R
(RFAVHHER R, AR TR0 LB
0, FaT R AR DL R B vP i B &
B (RS 4 BHE KA, % 5 R E R ts)
BRKAAGE BB EZN, 55 &R+ HamE
FIEAM B B ENRR. EEEFBRNI1100
mm B (B 2) , GRG0 £ 300000 15) B e VR TE 3
BN, IR 5 R B Z T, MR IR AR R
&, F FRiy BT ERRR.
2.2 PHIES IR BE R ARk X i 3 A B o
HEHAE X BE R AR 10 EL R M P HE 5 P [
R B VR LR 1 b 3G Bl R B A 1) R B R

%2 HEESKOANOLEBFEMBHEEET 50 mm

MR S MER(E 1)k FEHEEEE/ ms™!
Table 2  Horizontal velocity at 5 characteristic points
(Fig.1) below molten steel free surface 50 mm with different
distance between weir and nozzle entrance /m-s™

HSHE &5 7k O A C AR Y BE B /mm
RER HE(x,y)m 500 800 1100

1 (-0.9,0.75) 0.182249 0.395135 0.358 642
(-0.6,0.75) 0.078925 0.155606 0.369 745
(-0.4,0.75) 0.120967 0.066472 0.247 543
(-0.15, 0.75) 0.309706 0.105751 0.058 811
(0.4, 0.75)  0.383679 0.362098 0.331 204
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Fig.2 Horizontal velocity distribution below molten steel
free surface S0 mm with distance between weir and nozzle en-
trance 500 mm, 800 mm and 1 100 mm
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Fig.3 Molten steel flowage conditions with distance between weir and dam 200 mm (a), 400 mm (b) and 600 mm (c)
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Table 3  Horizontal velocity at 5 characteristic points
{Fig.3) below molten steel free surface 50 mm with different
distance between weir and dam /m-s™!
FHIE 5 P4 9 BE B /mm

B (x,y)/m = 700 o
(-0.4,0.75) 0.102193 0.069673 0.083 9%
(-0.2,0.75) 0.3078 0.07126 0.099728
(0, 0.75) 0.405237 0.257052 0.073 695
(0.3, 0.75) 0.426435 0.368 126 0.308 078
(0.6, 0.75)  0.406011 0.386 249  0.370 05
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