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Mathematical Simulation on Structure Optimizing of Induction
Heating Tundish with Single Flow to Reduce Scouring

Zeng Hongbo, Ai Xingang, Li Shengli, Liu Haixiao, Ning Zhe and Wang Chunsong
( School of Material and Metallurgy, Liaoning University of Science and Technology, Anshan 114051)

Abstract Based on the prototype of 30 t tundish in a steelworks a “belly” induction heating tundish with single chan-
nel to reduce the erosion of the wall of tundish has been designed. The flow behavior of liquid steel of the “belly” induction
heating tundish is studied by numerical simulation methed, and the influence of the volume of the front cavity on the flow
state of liquid steel is investigated. The results show that “belly” can significantly reduce the erosion of the wall of tundish
posterior cavity, the average residence time of the “belly” tundish is prolonged by 3.83% ~6.44% , and the dead zone
volume decreases by 5.6% ~5.93% ; as the front cavity volume is 1. 06 m’ , the average residence time of liquid steel is
the longest; as the nozzle flow of tundish is 150 kg/min and 200 kg/min, the longest average residence time is 678 s and
569 s respectively and the minimum proportion of dead zone volume is 5. 87% and 0. 55% respectively.

Material Index 30 t Single Flow Channel “Belly” Type Tundish, Induction Heating, Mathematical Simulation,

Physical Simulation

FEEFEIEY, PEGNFESFRRE,
BIANB S R A R s Hess . B, It
I LA AR AT A0, SC B A AR R 5
ER—AEAFRAAEY . B, EE X R
I R AR BB 2 R S
BB AR o R 18 BN IR AR R R 2
FEor R T e BRI, {5 AN S A 9L oY R AR
BN R _E IR, T X R AT A
ERFENFERENRLTEEEADEE, X
JERE BRI PRI B T, [RIB, O8I )
BEE BT, A% ] G B R itk , R A i 0 i
. Ao b T AREE KR, RN
MRS SERN T REFRAAR, FREN
MBRBRE R E NIRRT RS BN SR
Y AT, R R B R B R A 9 B
AR LU AR TE T A4 PN 45 B 16D, BB/ NS

WA A IR, A ER, L THERFHAL S

KA, R R TENRE U R ERR I,

AT L) 30 ¢ B8 18 UL kRl
HIFRRIBC T — bR R SR BN F )AL
1 HeRan
1.1 BEARRREERTE

8T AERRAU R X r R P KSR v L
BEAESTEER, R b A G N RRE T |’
B PR NSRS N R AR YE AN AT 48 i 3h 5
o [B)-E0 P SRR 2 T A S AL B 5 28 e o T SR AR
E SRR ; B R —E R R, R R
X BRI, B p A H,

FBAE [ PN B 3 — A 2R B i SR 30
AR, R B P I 3 AT 0 B O AR T
W BEHER(N-S FR) S ke WTRUR
ARG BT, HATRHE ko U7 BRAEEY B IR
AR B R B R M R e AR

%%, %0 114051, E-mail:aixingang@ 126. com



.2 W

gaE

BABENTSE 8 ARSRAES EhEEAD
BEAMAREN, RERER X RY BOF&, £ 0
Ak W RS B O ok BE AR AL TR L A5 B RTD 4R,
1.2 RZEGERSHEE
PR ARG AR RFFRENT
(HABEHO, FEGADLARAREAD
MRAEZHF ADEREEERT, BEEKX/NRO0.569
m/s.0.71 m/s, AOT3I8EE & FiGshREFEHUE £ #%
RIBAKEEEBRIFTHE, XRZRXR (1)
15

k
_ . 2 - in
k,=1.50U.)" e, =0.3

(1)

AU~ WBEA DK EE;
i- IMEHREIRE , B =0. 037 ;D- A
O0EH%#,D =80 mm,

EEH OARAE B A
HRFME HNBEINER (S
Sk 101. 325 kPa) .,

(2) EHH, ZEFRLE
HEZWZ M, B HRE 554
HiEm, RE VIR SR, T
BRI, BEBERE,

au_au_ak_aa_ _

(2)

(3)iEBEX . BETER FI LW B 7 &4, BEm
A 20 375 5 R R o ) BE T PR CHEA T AL B

u=v=w=k=g=0

(3)

i R BRI EAT T E S, R BRI ER
BREMHFEMEIN, MU TR &ZMF:1<0.2 5
B, REEFI MR R 1, 2R A DALREEFRI R 100% ;
£>0.2 s B, RERFIMMRE K 0, BARA DAL R
100% ; 7EFF A Bk RE E, &£ MR EER N
F. BEFGBEEHMSHIEELE 1,

1.3 fERIEST

AR LA B 5 B AR i R e R SR
#5833 Gambit 344 B2 37 JUART BT XoF H 47 P4
R4 1 B,

1.4 BRIFE

SRR Y« S 2 RN A e,
aEhnPsAk 45 /N AT R, BEHREE R 30
mm, SFHIEMN O 2.1 2.2 B3 B4 BRI, TR
S01.2.3.4.5, 507 £ 4 E AT R 5 A
1.06.1.03.1,0.97.0.94 m*, JERIF R K- Rt

®1 BESNSHIEE
Table 1 Parameter settings of numerical simulation
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Fig.1 Schematic diagram of mesh division
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Fig.2 Main view dimension of tundish
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Fig.4 Schematic diagram of model plate (a) and plate position (b)
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Fig.3 Top view dimension of prototype (a) “Belly drum” type (b) tundish
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Fig.5 Average residence time (a) ;each zone volum with flow rate of 150 kg/min (b) and 200 kg/min (c) in prototype tundish and
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Fig.6 Velocity vector diagram of prototype tundish (a) and “belly” tundish (b)
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Fig.8 Velocity vector diagram of flow field in each scheme 1 (a), 2(b), 3(c), 4(d) and 5(e)
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