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Numerical Simulation of Erosion-Corrosion of Refractory for
Continuous Casting Tundish

Zhang Meijie, Huang Ao, Gu Huazhi, Lin Xiaolong, Bi Shibiao, Lii Jie and Yin Lu
(State Key Lab of Refractories and High Temperature Ceramics, Wuhan University of Science and Technology, Wuhan 430081)

Abstract The math model for erosion-corrosion of liquid steel-inclusion two-phase flow in tundish on refractory has
been established and the numerical calculation to erosion-corrosion characteristics of refractory in tundish with turbulence
inhibitor, dams and weirs is carried out. Calculated results show that the position with max erosion-corrosion rate in tundish
is at turbulence inhibitor, next is the tundish wall near slag line in pouring-in area and the side wall of dams and weirs fa-

cing to liquid steel flow, the erosion-corrosion of refractory in other region is very small and can be ignored.
Material Index Continuous Casting Tundish, Refractory, Erosion-Corrosion, Numerical Simulation

LA PR KRR A B O TS,
[ £ K b 6B o T A SR 2 R, 5 VB3 IR
SHEEEKIER . AXCETHHE MK S%(CFD) &
o A6 A TR OB R s R IR R, X rh AR R R
eF 255 S8 TR A B SR 2 00 UL B o o, % 1 BRL
Z IR R K, B A S SRR A i

1 WAHEEMmER

L1 Prmiso R

PEEHNFER XN R 5% RN
B2, 0 Kbk R R 22 4 30 BB S AR LAk
RN B AG B B U EIE A B . 7ESERRR T
T, W AR B R DL R AT R A

W,=W, =W +W+W, (1)

A W- KRR R/ (kg - m™?) 52,595, [ th-
S AN T KRR S B RME A RO
A SHAERR,
ERImELT - (1) BEECBAN, WFHRA
SEFI8 AR ZE AR BTk A, i1 T &3R4tk bh Rt
R IR PERE AR — B 5 BT R, Het, W, =
W5 (2) BRI T IRBEEAARKE Haifb @20,
WL AR R 5 15 2 2R R ER O 9 R ok

EHENELRTHRMT R, W, W, =W, ;(3)
HRERE T AFIENZE LR Ry i ik R e 2910
PR, ISR R R R AR Y AR X, R S
KA RENSE R BLA, B RN R 7Y%t
KPR phit . LR, W, = W,
1.2 Jifk iR iR Ay

R 1) 62 A Bt KRR E 5 IR T B s BT B 1 4
PErbil, H A Ak Wy ) 9V 16 T KRR R TR
ERERTA SBHER M5, £ R BHER K
oL T BB . [FIBT,  3  3 B 3 5 Tt K bE
ML EE TE 22 18] bh T AR X 52 30 7 A BY YD R A , 7 i s
HR FBERET KR WmE T R ERABRE
B3, (et mp e B, BRI, SRR R A B et
HEEWYIN N SiHAEER T EERNR, A3
AR E TR 0 2 0 o B 9 40 o R X T K
BRI, B

Wy=f(r,I) =1(x,y) - I(x,y) (2)

Rep Wy WBHRISEMBRMEE/ (kg - m™”);7-
MBS KAERHE K BY I A3/ Pas - TR BE/ %o o
1.3 SRAYBURL ik e R

B T e 6 P9 S R R R FE SR A R, e 2



44

NG - 5 R IR AT JOM B b R (480 *5-

YIBE R — 23D , BT KA b O L/ 9
PR A R AR M h R B A etk rhih 5 %M
MR R R K PPRE B IR BGR T R A
HAR MRS ERBRAG TR S 18
BRI UH RN EERR, KEFAER
L1909 R L b
PR iR R B AT R PR R, BETERTRE
BB R i R R A R BRI 90° 4L, T SB HE A1 R B
KPR AT M 20° ~30°4,

23K Johnson-Cook R IR B P e 7Y
BURLAG MR R IE T R 2B B AT Bk
R R
2.31x107%(8.75 x 10 7% +5.48¢* % ) d® 212 ®sin>3q +
9.81 x103(8.75 x107% +5.48¢4*%) x .

%3 V2% cog? S arsin(3a) ,as%—

12.31 x107%(8.75 x 102 +5.48> % ) > 22 Bsin® Sr +
9.81 x1073(8.75 x10 "% +5,48¢4*%) x

PR P> T

(3)

K W, - AR B rh ) 4 R W KRR ok
B/(g-kg™') iq- WAMBHSILE % ;d- kY
R/ um; V,- FREZE/ (m - s7') sa- WA/
rad,

B PR R BB B T BB B et T
VB % | Stokes BB TTR K, HAEE K K # M
i CNRMIES N

2 HEEH

AR i R (Rl S PR A, o )
BARAAGEEREESHREEME 1 R, 8%
)RR TS, PR 1. 2 m/min, R
51900 mm x230 mm, K 3 (A O) HEHK 95 mm,
HAERZA 40 mm,

B B 6940 ke/m’, K5 BE R 6.293 x
107 Pa « 5, TR JZ ) OB JE H2 700 kg/m’,
F 7Y ¥ A2 X FEL 10 ~ 100 pm,

M1 SEEEAREREER
Fig. 1 Schematies of struciure of tundish and flow control de-
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Fig.2 Distribution of erosion-corrosion rate of refractory by lig-
uid steel in tundish

3.2 Bkizs A5 A AFAE

T A ARG, T (U1 /43574y
b B3 RRZEYBRBLE. s 3 A, EE
SAAMBRBEEERT  ER RSB EE,
BT TG0 A % BRE PR A, 7E ) 0 IX 38 0B 40 A R L
BRI 1, 88 OO A 72 A 6 S RS0 B 25 (8] 0 i 9 A
HAHEEAHE. H—HE, BABRZHEE
RN B mEE I RIER, BRmBNLENN E



6 HHN

§31%

B3 FREankEYEHTRE

Fig.3 Moving trace of inclusions in tundish

BRERRBALS FARSHELER S,

EFRLEF SR, B EER KO EBR
AEFEA DA O XIR A, 5 BE 6 % & B2
(R RSO 5 R38R ) W X 37 i O 928 o 2%
PR, 3 AR R FEE A [l 2 v 28 SR AR S 3 7 16
B R B X - R E b EE R
3.3 PEEAREMTR PRI

BB 4 ATH, RS R B RN, R B
LT KB4 B W .3 A5 0K K b o R 43 A 3

B4 FEEIRRYTRIT KR H iR 5 75

Fig.4 Distribution of erosion-corrosion rate of refractory by in-
clusion particles in tundish
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