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Study and Application on Physical Simulation of Single Thick
Slab Flow Tundish

Jiang Xuefeng' Shi Pengzhao® Wang Yuping' and Xu Lijun®
(1 Steel-Making Plant Bengang Steel Plates Co Ltd Benxi 117000; 2 National Engineering Research Center for
Continuous Casting Technology Center Iron & Steel Research Institute Beijing 100081)

Abstract In order to obtain a more reasonable 50 t tundish flow control device a single flow tundish water model
with a geometrical similarity ratio of 1: 4 is established and physical simulation tests are carried out to study the effects of
different flow rates (1. 09 and 1.24 m’/h) long nozzle insertion depth(25 50 and 75 mm) retaining dam height ( 90
and 135 mm) and the distance between long nozzle and weir( 190 and 390 mm) on the flow field in tundish. The simulation
results show that when the response time is smaller the dead zone volume of the tundish is larger. The larger the average
residence time the smaller the dead zone volume in tundish. The optimal tundish process parameters of model are: flow
control scheme 8% flow rate 1.24 m®/h long nozzle insertion depth 25 mm the average residence time is 294.99 s  the
percentage of dead zone volume is 16.05% . SPHD steel 50 t tundish production application shows that by using flow 40
m’/h long nozzle inserted depth 100 mm dam height 540 mm  the inclusion amount in steel is 2. 51 mg/10 kg removing
inclusion obviusly.
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Fig. 1 Schematic diagram of test device (25 50 75 mm) o
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Table 2 Schemes of different flow control devices of model

/

/

/

mm mm mm
5% 190 80 90
6* 390 80 90
8# 190 80 135
3
Table 3 Test scheme of model
/(m®«h™h) /mm
5# 1.09.1.24 25.50.75
6* 1.09.1.24 25.50.75
8 1.09.1.24 25.50.75
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Fig.3 Flow field of model with long nozzle inserted depth 75 mm () 50 mm (b) and 25 mm ( ¢) ( flow rate 1.09 m’/h)
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Fig.4 Flow field of model with flow rate 1.09 m’/h (a) and 1.24 m’/h (b) (long nozzle inserted depth 50 mm)

4 RTD
Table 4 Model RTD curve characteristic values with dif-
ferent flow rates and long nozzle insertion depths

/

(m®+h™") /mm  (T) /s (Tae) /s (VylVg) 1%
1.24 25 56.4 265. 69 24.38
1.09 25 48.6 220. 84 49.62
1.24 50 60.8 256.48 27.01
1.09 50 45 216.29 50. 66
1.24 75 67.6 283.87 19.21
1.09 75 52.6 229.9 47.55

3.2

5 o
5 190 mm
390 mm 271.28 s 256.48 s
22.79% 27.01%
190 mm o
5 RTD( )

Table 5 RTD curve characteristic values at different dis—
tances between weir and long nozzle

/ / /
/mm (m®«h7") mm B /s /%
190 1.24 50 77.6 271.28 22.79
390 1.24 50 60.8 256.48 27.01

3.3
6 90 mm 135 mm
241. 64 s 251.61 s
44. 87 % 42. 6% 135
mm 90 mm o
6 RTD

Table 6 RTD curve
heights

characteristic values at different dam

/ / / /
mm  (m®+hl) mm s /s /%
90 1.09 50 74.2 241.64 44.87
135 1.09 50 89.4 251.61 42.6
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Fig.5 Average residence time of model with flow control scheme (a) flow rate 1.09 m’ /h and ( b) flow rate 1.24 m’ /h
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Fig.6 Dead zone volume fraction of model with flow control scheme (a) flow rate 1.09 m’/h and ( b) flow rate 1.24 m’/h
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Table 7 Two pouring test schemes for 50 t tundish
/mm /mm /mm /mm /(m® «h™')
5% 760 320 360 100 40
8" 760 320 540 100 40
8 SPHD !/ %
Table 8 Chemical composition of steel SPHD /%
C Mn S P Si Als Al N Ti Nb
0.017 0. 125 0.007 0.014 0. 005 0.043 0.045 0.002 6 0.001 1 0.001
9 50t
Table 9 Steel sample electrolysis results of 50 t tundish with two kinds of current control schemes
/ / / /mg
kg kg kg mg mg/10 kg <80 wm 80 ~ 140 pm 140 ~300 pm >300 um
5# 2.78 0.38 2.4 0.9 3.75 0.1 0.4 0.3 0.1
g 3.42 0.63 2.79 0.7 2.51 0.1 0.3 0.3 -
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