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The numerical simulation on flow field and temperature field in

Round Billet in Continuous Casting with and without EMS

Shaobing Wang!, Jianchao LI
(1. School of Materials Science and Engineering, Inner Mongolia University of
Technology, Inner Mongolia Hohhot 010051, China)

Abstract: Taking ®430 mm of round billet as experimental object, The magnetic field transport
equation and k - ¢ equation were adopted to establish the coupled model of flow field and
temperature field, Analysis the presence of electromagnetic stirring for molten steel in mould flow
field and temperature field distribution, Change the current frequency, further analysis under
different current frequency of flow field and temperature field distribution. Applying
electromagnetic stirring, the simulation results show that the force of liquid steel in mold
longitudinal cross-section in upper and lower two pairs of backflow area, the flow direction on the
contrary, rotation of the molten steel in the horizontal section; Slab core temperature decrease, the
high temperature area shrinking and the hotspot location up.
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Fig3.1 Schematic diagram of the flow field vector and the cloud for the mold center of

symmetry Without EMS (a) and with EMS (b)
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Fig3.2 Schematic diagram of the temperature field for the mold center of symmetry
Without EMS (a) and with EMS ( [=400A, f=3HZ )(b)
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Fig3.3 Distributions of velocity field at the horizontal section in the mold without EMS (a)
and with EMS ( 1=400A, f=3HZ )(b)
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Fig3.4 Distributions of axial velocities along the line of x=0 m and y=0 m in the mold
without EMS and with EMS ( I=400A, {=3HZ )
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Fig3.5 Distributions of axial temperature along the line of x=0 m and y=0 m in the mold
without EMS and with EMS ( I=400A, {=3HZ )
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Fig 3.6 The different current frequency with the flow field vector picture on the vertical section
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Fig 3.7 The different current frequency with the flow field cloud picture on the vertical section
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Fig 3.8The different current frequency with the temperature field cloud picture on the vertical section
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Fig 3.9 The different current frequency with the velocity field vector picture on the horizontal section

B 3.9 R AE A [F) (1 HL AT AT I 49 rv o0 87 BB X6 T2 FR) 7K S 4B T PAY £ T R 20T, el L el
FERAERIRVEE Y, BEAE A AO3E K, G5 b 8% 2K T 48T P PR ANVBE 4 V) ) S P B 2
BR.

ZREPNIR, X T 0430mm WK ISR, FIATREZAE 400A I, SRR ARSI
3HZ~4HZ, VAR AR SE AR 0 a R, dis TS, S ioe a s
H, T AR SERRA I S R AR A M S M 7 I AT R 6



4 758

PR 1 A 45t 2 A ) AR TE P ANV EH B L R RS BRI X, G IR T TR A e, AN
KPR A O I2 5l BEPEAE 45 T 4% A I A A AR B A b X3, P IRt AT I 2 PRI,
e XA A/, XA E EAE s BEE R (R B D (g0, S e
PSR [ XA )V R AT B 2 4K, S A T B A ARG, S vl DX sk ) ¥ LA
DAL B AT A

SHEER
(LSO, HE AT IERS i S 2], 2%, 1990 (2) : 10-15.
214 R. HinER T ramEtE T A M-SR, 2000,14 (7) : 3-7
BIT&E, KMy, THFES RIEFRNTUK I H DR 45 5 A s m i S E A ).
R K2R, 2002, 24(5): 492-496.
(415K TF I, 548, 379555, SEN BEJELXT 45 i 38 AR A AR RS # IR 0]. J44N
2005,21(3):51-53
[5] TR 77 3 A, 2= 5 B AR A HL 4G 5 o AR S IO B b AR LR 23k FL AR BLAAR,
1995, 16(4): 409-411
[6] AT 55, AR, 5 R P = 4ERah . RISk B ARENRR, 1995, 16(4):
352-355
[7] Bya%, OetE, 2RI BRIRIESLS e AR SIEUEAIT], @k, 2000, 36(4):
399-402.



