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Influence of Immersion Depth of Long Nozzle on Flow Field and
Temperature Field of Liquid Steel in a 36 t Tundish during
Profiled Bloom Casting
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(1 School of Materials and Metallurgy, Inner Mongolia University of Science and Technology, Baotou 014010;
2 Shanghai Key Laboratory of Modern Metallurgy and Material Processing, Shanghai University, Shanghai 200072)

Abstract With established three-dimensional coupled numerical models for flow and heat transfer of liquid steel in
tundish, the effect of immersion depth of long nozzle (100 ~200 mm) on flow field and temperature field of Q235B liquid
steel (0.12% ~0.20%C) in a 36 t tundish during casting of three strands profiled bloom for H-shaped section has been
simulated and studied by using software FLUENT. Results show that with increasing the immersion depth of long nozzle the
fluctuating of free surface of liquid steel in tundish has decreasing tend and the difference of average residence time and the
difference of temperature of liquid steel at tundish each strand outlet obviously increase; and the suitable immersion depth
of long nozzle for the tundish during profiled bloom concasting is about 125 mm.
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Fig. 1 (a) Cross-section size of profiled bloom; (b) Schematics of model for 36 t tundish
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Table 1 Research schemes
FREPS BARE/mm
1 100
2 125
3 150
4 175
5 200

®2 Q235BHMULERS /%
Table 2 Chemical component of steel Q235B /%

C Si Mn P S
0.12 ~0.20 <0.3 0.3-~0.7 <0.045 <0.045
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Fig.2 (a) Path-lines of liquid steel in tundish; (b) Contours of turbulent kinetic energy at free surface of liquid; (c) Positions of

impacting point at free surface of liquid

BHEEEARR A, B ROK A

DA EER R A x0T e
hﬁ%ﬁ,%m#&%ﬁ%ﬁ%ﬁﬁﬁ, i _10.0x107F 0.08 |

EHAEmER LES), KN : | E(o.oa [

WE MR P EEE HREL, § ' E
HESBHBRELER—ERE E 8.0x107 11150-04 i

) s IR, BT TR R A ot X3 p—— 0.02

Bl 2(b) P EmaEx, o . . . . N .

Z v S e MBI E P EE - éﬁnﬁi‘%ﬁ /1;:1 200 0 500 1000 150;;%0(32 2500 3000 3500

AR, R BE L KDAE
AR X, B A W & W A,
A Wi SOLBAR , PEEHN
TS BRARE,

MHBESEREN, ARKKOBARESREGT
PKTE B I E AR v RO EARRHR, &R
T AL EINE 2(c) P A-E FiR,

HE2(c) ATUE N, EEKKORBARE R
i, shib s S5 KOK B ZRIBKFEEEA R/ NES, B
BEEBRAGE I, iR BB B3 K, Bk
ARABEMN T EGNRGE B BENENMN,

At , BB 2(b) AT, M R AL KR S BE BN
B B i sh RE A K, R IR K O B AR BE Bt
MR E B E S EE R R EINE 3 (a) i, HE
3(a) M ABH, ERKKOBARERNE M, BH
WIE RS RER/D , MIEE SN, X— R 5155 E#
IS RAYEH, WEBEAE T A& T RIS
HHIERE,
2.2 KKOBABEEX R 4Nk 15 8 B Rl R

1 R 0 - e o7 BB, ZE K O B AR A R BR
3, FEPREA I H O AR IRERFIRE, T EER
BB i) RTD ( Residual Time Distribution ) fH £k 40 &
3(b) Fimo

#E2M RTD & H# T BER B BIAR T
FTHEMEA H O AR EatEmE 4(a)

B3 (a) BB BRNERE ; (b) 2R BRI B i TB) 437 B 2%
Fig.3 (a) Max turbulent kinetic energy at free surface of liquid; (b) Residual time dis-
tribution curve of tracer
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Fig.5 Contours of temperature field at outlet section of tundish
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