gl
SPECIAL STEEL

Vol. 29. No. 4
August 2008

MR ESE T FHORBRAKXKOSHRALRKERTRE

¥ % RET HAiAk NER
(RUBEKENK B REFRAHEBILBRHERESALEE , KX 400081)

W OEGPX 150 t 41028 t SPEIEL.60 mm WAREEF A KM, RAEZRITL 2KERLR,#8
BESBATERAERPHERE AR T +FHOBRARKOHOERL(2.0~2.4) 1 ABA(15° ~35°)
B|ABEE(210 ~270 mm) HHLHE (4.0 ~5.0 m/min) LB BRGHEW, FREN, +FHOBBALKORE
St O ERL 2. 4, H O/ 25°, AR AR 240 mm B, 0T LA R R ALE A = E R

XN WHREEHE TFHOBRARKD #A&H% RE KER

A Study on Water Model for Structure Optimization of Submerged
Entry Nozzle with Cross Outlet for Thin Slab Concasting

Zhang Hua, Ni Hongwei, Chen Guangyou and Liu Jigang
(Key Lab for Ferrous Metallurgy and Resources Utilization of Ministry of Education, Wuhan University
of Science and Technology, Wuhan 430081 )

Abstract In according with production conditions for 60 mm thin slab concasting with 150 t ladle and 28 t tundish,
the effect of outlet area ratio (2.0 ~2.4), outlet angle (15° ~35°), immersed depth (210 ~270 mm) and casting speed
(4.0 ~5.0 m/min) on liquid flow field has been studied by using 1: 2 water model test in orthogonal design to measure lig-
uid surface wave amplitude in mode and pouring impact depth. Results showed that the optimized structure of submerged
entry nozzle with cross outlet, of which outlet area ratio was 2.4 and outlet angle was 25°, was available to meet the re-
quirement of high speed casting with immersed depth 240 mm.
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Fig.1 Schematic of structure of submerged nozzle with cross
outlet
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Table 1 Factors and levels for orthogonal test
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Table 2 Statistic calculated value Y for index of liquid sur-
face wave amplitude in mode

HOERE  HOHA BARE hE
*¥ &H Ko HA kO A kO HA kN
AL Mk MA@t BHE mE R
16.1 15.8 13.7 12.9 13.8 13.1 12.3 10.7
1.9 10.4 133 1.5 13.2 1.7 12.7 12.0
1.1 9.5 121 113 12,1 109 141 13.0
%% 50 63 1.6 1.6 1.7 22 1.8 2.3

W N -

MR2 W0, RBT A EABEH LD
H O AR LA K | OB R R (RARBE RN
KERHEBB/ TR KOKEBRERRRKD
H O EAR L A3 K | CHBUAR BB K R A TR BE 3R
KRB P g BN/ o Feep i O AR b B K 1
BiKF 2,616 2.0 SRR 2.2, B A WAL RUK OB
L ¥ TR I8 B B DN

XER 2 PRARHT T ES N ERNE 3,

R3 ZRBEERESFTEIN
Table 3 Variance analysis for liquid surface wave amplitude in mode
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Table 4 Statistic calculated value Y’ for index of pouring
impact depth
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Table § Variance analysis for pouring impact depth
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Fig.2 Flow field pattern in mode using optimized submerged nozzle with cas-
ting speed 4.5 m/min (a) and 5.0 m/min (b)
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