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A Study on Optimization of Flow Field in a 32 t Tundish for
Eight-Strand Continuous Casting Machine at Hansteel

R

Chen Junli', Hao Yang®, Li Renchun' and Li Taiquan'
(1 Steelmaking Works, Handan Iron and Steel Group Co Ltd, Handan 056015; 2 State Key Laboratory of advanced
Metallurgical Technology, University of Science and Technology, Beijing 100083 )

Abstract The effect of position, diameter, inclination angle and elevation angle of retaining wall guide flow holes,
dam and turbulence controller on average residence time and proportion of dead zone in a 32 t tundish for eight-strand cast-
ing has been studied with geometry similarity 1: 3.5 water model and orthogonal test method. Test results show that the
consistence of residence time with using optimized trapezoidal structure and V type structure of retaining wall is better than
that of empty tundish and original tundish retaining wall structure; the effect of average residence time and proportion of
dead zone with using V type retaining wall is better than that with using trapezoidal retaining wall; the comprehensive effect
of trapezoidal retaining wall scheme with height of three flow guide holes- 500/300/400 mm, diameter of holes 80 mm, in-
clination angle 60°/65°/80° and elevation angle 0° is hest. The commercial production test by desulphurized metal- 100 t
top and bottom combined blown converter- LF- CC process indicated that with using the optimized V type retaining wall
scheme the average total oxygen content in casting bloom decreases to 50. 5 x 10 ~® from 55. 6 x 10 "® with original tundish.

Material Index 32 t Tundish for Eight-Strand Continuous Casting Machine, Trapezoidal Retaining Wall, V Type
Retaining Wall, Physical Simulation, Orthogonal Test, Application
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Fig. 1 Schematics of water model test of 32 t tundish for eight-

strand casting machine
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Fig.2 Schematics of each parameter
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Fig.3 Schematics of trapezoidal retaining wall (a) and V type
retaining wall (b) in tundish
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Table 1 Orthogonal test table of water model

% Pl S AL
W ee BHMNE/ L
mm mm

faisse  fase
BEy ! 30074007500 80/80/80  60/65/80 -
gEek k2 50073007400 80,8080  60/65/80 -
HikH 3 400/500/300 80/80/80 60/65/80 -
R4 4 300/7400/500 100/80/60 60/65/80 -
5 300/400/500 60/80/100 60/65/80 -
6  300/400/500 80/80/80 57/64/74 -
7  300/400/500 80/80/80 61/67/85 ~
8 300400500 80/80/80 60/65/80 10/10/10
9  300/400/500 80/80/80 60/65/80 S5/10/15
10 300/400/500 80/80/80 60/65/80 15/10/5
vy ! 300/400/500 80/80/80  60/65/80 -
Hegk#y 2 5003007400 80/80/80  60/65/80 -
K4y 3  400/500/300 80/80/80 60/65/80 -
x4 4 300/400/500 100/80/60 60/65/80 -
5 300/400/500 60/80/100 60/65/80 -
6  300/400/500 80/80/80 57/64/74 -
7 300/400/500 80/80/80 61/67/85 -
8  300/400/500 80/80/80 60/65/80 10/10/10
9  300/400/500 80/80/80 60/65/80 5/10/15
10 300/400/500  80/80/80  60/65/80 15/10/5
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Fig.4 Relative standard deviation and average value of average
residence time for empty tundish, original tundish and tundish
with trapezoidal retaining wall of each scheme
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Fig. 5 Percentage of dead zone for empty tundish, original
tundish and tundish with trapezoidal retaining wall of each
scheme
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Fig.6 Relative standard deviation and average value of average

residence time for empty tundish, original tundish and tundish
with V type retaining wall of each scheme
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Fig. 7 Percentage of dead zone for empty tundish, original

tundish and tundish with V type retaining wall of each scheme
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Table 2 Comparison of effect between trapezoidal retai-
ning wall scheme 2 and V type retaining wall scheme 9

wE , BEHEE VBRI
A T s YL Y
R A X AR .13 1.17 0.75 0.76
S Hy % 8wt K {E /s 276 254 360.75  374.5
SEyEmat A ERARESE 0.2 0.11 0.0 0.155
¥E X L {8/ % 50 52 38.3 30.35
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Table 8 Average residence time (a) and percentage of dead zone (b) for tundish with

different retaining wall
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Table 3 Total oxygen content in casting bloom with origi-
nal tundish and improved tundish with V type retaining
wall
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LR/ TETHE, SEWRAEE/
10°¢ 10-¢

10°°

P 1 48 55.5 12.6

2 71 55.5 12.6

3 60 55.5 12.6

4 43 55.5 12.6

V b 5 64 50.5 10.5
K9 6 45 50.5 10.5
7 53 50.5 10.5

8 40 50.5 10.5
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