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Numerical Simulation of Flow and Solidification Behavior of
Medium Mn steel in Thin Slab Mold
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(1 School of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan114051, China;
2 General Steelmaking Plant, Angang Steel Company Limited, Anshan110023, China)

Abstract: The flow and solidification characteristics of molten steel in thin slab continuous casting mold of medium Mn
steel with section of 1 500 mmx90 mm were studied by numerical simulation. The melting and mixing behavior of reactive
mold slag was analyzed. The results showed that in case of casting speed of 5 m/min and immersion depth of 300 mm, the
temperature of the medium Mn steel fluctuated greatly around about a quarter of the width surface of the lower layer. Due
to the slow heat transfer of the shell, the solidified shell of narrow face at the mold outlet was thin and its thickness was
only 7. 73 mm. The slag rim formed in the continuous casting process of medium Mn steel was slightly smaller in size and
mainly consisted of the initial slag layer. The solid slag film was formed by mixing the initial layer and the reaction layer at
different stages. The initial solidification of the shell was easy to be uneven due to the change of the slag ingredient in the
upper part of the mold.
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Fig. 1 Mold model: (a) geometric size, (b) grid division
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Table 1 Model calculation parameters

2R Bl
2% b 98 /mm 1500
2 S R /mm 90
KR AR /mm 300
KRR 20
FI3HE/(m-min™h) 5
HEC 15
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Table 2 Chemical composition of test steel %
T C P S Si Al Mn
PARS 004 0.005  0.003 030  0.03 5.00
KB4 0.03 0011 0007 002 002 023
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Table 3 Physical properties parameters of test steel
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WmEEIC HEC (kgem™) (J-kg™ (Pa-s)
RN 1470 1435 7020 272 000 0.006 5
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Fig. 2 Thermal conductivity of test steel
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Fig. 3 Distribution of temperature field and velocity field in

the wide—surface center of the mold of medium manganese

steel: (a) temperature field, (b) velocity field
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Table 4 Physical properties parameters of mold slag

WiH Yt R C 1300 ‘CHY & /(Pa-s) 25 kg™ B i A 5K S /(N -m™)
WA Z 1117 0.391 658 000 1.33
2 1084 0.191 691 000 1.40




FEIE R 45« AR R 5 ot e P P R 09 0 315 B 11 1 o S (B - 51 -

1650

1450

WK

1250F —=—7-—0.1m

1150 —+—Z=-0.7m

-
1550

1350}

Sggég

| _DEEnSeaaaae )

I DI 1D U L0 o AN =T =]

SISES333!
Z/m

1050
FERYFR P 2 PE B m

0 01 02 03 04 05 06 07

X/m

K4 S5 NSRBI B2 0 (a) SE TR IR E , () IR 4]

Fig. 4

cloud map

B4 [ 3 249 76 6 1o DU 3 2 — BREIE A v ) B3 sl ,
W BT XS IR T o A2 R AN R A A
ZERYFE , TCR SRR KT Jr I b I R TE 4 AR
JE 7 1) b, HLAE 45 S P9 A% T R B T, IR AR
A Y I T U5 0 DX ) 0 2 AL R A
2.2 fRImiEEE S sh

T 5 A YRR T ) A9 7 TR SO K A B S 4 Ak
T BRSSP it s b, VRS AR I A B 45 A
B R 22 (6] JE 7S S R 3] i) i 6 T B (R VR FH . AR R
TR AR L 25 25 0 T it 1 R 3 B e 1 (R 9
WA AEPE FTFITH FE A . X T i i s5 i 5
5 B o 1 52 I S s A TR R AR, AT (s 750 s
R R VA E AREroRe Skl B = <o E 1]
I B AR 2 R K R, B WY R B AR
(I, At e P . T P S B 4 T AR IR B, X
TS AR AP 00 35 S T 0B A 5 1 R 4 7 A R
S, oA T TEAR Y (A 1 L QLS T 6 LT
BERUTH IR 5 A 77 S PR DR AP s B R AR o AH LE TR
TR AR FPIE B 7 P v R AR e AR PO R
785 B RSTW /I, O B, DR 2 R R ALl
FEAS T 181 T A s Rl 40 B A el R AR R
PR, B 2 R T RS RS B /N, T
AR AN B e R v DR i B VRS DR A i Y O
A UL B PR [ o AR A S i S BN . T SRR
TN A A%, I L P e TR A A M, R
LA AR A AL G B LA AR E
BN RS AHGIL , SR T R0 S A0 v Aff v

o fh A N R BN 2 S AR ROV 2 IR AT
JantE 6 it o B PR AT, FE AR S PR

Temperature distribution on different cross sections in the mold: (a) surface temperature on wide face, (b) temperature
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Fig. 6 Mixing behavior of mold slag in the mold
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