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Numerical Simulation of Effect of 420 mm x 1 100 mm Slab Casting

Mold Injecting Argon on Flow Field and Temperature Field of Liquid

Sun Jian
(School of Metallurgy and Materials at Zhangjiagang, Jiangsu Science and Technology University, Zhangjiagang 215600)

Abstract The liquid flow field and temperature field at center, nozzle surface and outlet of 420 mm x 1 100 mm slab
casting mold without injecting argon have been calculated by using FLUENT software, while distribution characters of liquid
flow field and temperature field of mold with injecting argon are calculated to optimize and get the optimum argon injecting
flowrate of 3 L/min in mold. The test resulis in situ show that with injecting argon the distribution of liquid slag layer in
mold is reasonable, the circulation of steel flow is beiter and the liquid surface is stable, as a result the crack rejection rate

of casting slab decreases by 15%.
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Table 1 Parameters of molten steel and bubble
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Fig.2 Flow field (a) and temperature field (b) of center sec-
tion of mold without injecting argon

YRGB, R R IS A R s AL, Xt
B BRI A BN, TR E
PRIV 0. 24 m 5, FIF 3 M o0, BIRSRE A
) B SE R TR 5S , T LR X X R A S A K
R ZRYN L REA W, HE2(a) &K, EERX
W EHEER, T B X S AE R, 10 H T =1 X 3
A TR AR L b T X A
2.2 g IREG N EARHE

M 2(b) v 1L, AR E AR E S ER R E
BARRI IR, LIR.OHREN1745 K, T iR
FER1753 K, B & A&RAK T 3 vpai B AR AR E 1 783
Ko XRFEARBEEF KOG, SEFEIRMTH
Bl R RIBIRE A, S BORERE IR, WE 2(b) ik
BEE 45 A8 TE O X BIREE (1735 K) BB A%
FHEE R HIRE (1753 K) , 31X A5 0 10 3 70 9 T
PALHMEE R, —BFR T, LE R XS RRE
N BFEHGEAEEAL AFR, E AL A 5 7 R E b
AR RIS, B B AR TR E R
2.3 S5 ERAROK O R T B 1 ) A AR

MIE 3 ATLAE B, ARG AT 7K H T AL i Bk
B IAERE K O H0y 0. 02 m 245, B/ N FE H B
FEBEK O 0.1 ~0.18 m, B KHRF 3.4 m/s, 5
/NERE 0.2 m/s, B R R I B BE BB B . U K
O i) 28 T AN T/, BT BB 5 | R 4 R 28 W T AR U 3
BA, SEEPES AN, B W RRE A4
“REN EEZRBGEEHELARERE.
2.4 HRB/EDBESHNH

H & 4 W], NI B 6 SR AR R Y R 5 R B
BRTHEHARAE TR B, 8070 S 9 X 38 3L
TER M — e KA X . BB XA
S, AT RES RN AN L B e BB, B E S B U
AR REHHMFRAR . FRANBEREAX
TREBER RN, FEPWIRESEZRTA
8, B A IR R TR L A B b, [ 4 P BUREE IR
WS R R A R, X BEE URRT &
RN P X4 R i DR R R ESR
2.5 WRCEXLE A AN K

MBS AL, W& 1.3.5 L/ miniR e 55
AL, N ETFTHAERX, HEEEIRE
B, A T b R ALE BB, b [ AR 3O
MG AR AR T [0 7K 11 07 [0 25 3, b [0 3 IX S
W, T ERREREA R, FARRRBK, S
K, 5| E 2R LiEgh, REPE R
wfr BRI E SR B . T HANR 2 A
B s sh)E 6 I &, I E LR
KOs, S EEREROCEKET @B, 4
W AL/ SRR B SR AL BERE R T A P
SRR BT PR BE I ROR . MR B KA, S
LTS IR BRI ZY , S ECR I e WA, 5 RN
RS IR, W T A LR, B, AT
RN TR, WE B EHE 3 L/min2y'H,

2.6 HHRAK

0.15 -0.10 -0.05 0
T /m

0.05 0.10 0.1

P 3 AR 7K 11 v Ak 1 93 A1
Fig.3  Distribution of velocity at liquid surface of nozzle along

transverse direction, without injecting argon
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Fig.4 Distribution of temperature field at outlet without injec-
ting argon: (a) cloud figure; (b) equal straight-line figure
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Fig.5 Flow field of liquid in mold with injecting argon rate /(L « min) ~'; 1 (a); 3 (b)

and 5 (c)

14

# 2R /mm
© 2 0
e

7,

AT 1/4 1/2
2R ILE

B6 KEBMMESERFBBEREREND M

Fig.6 Distribution of thickness of liquid slag layer in mold with
optimized in jecting argon rate
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