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ABSTRACT A three—dimension mathematical model of steel solidification and electromagnetic
brake(EMBR) in the billet mold is presented according to the basic theory of magnetohydrodynamics
and Bennon's continuous media model. By numerical simulation of electromagnetic field, fluid low and
heat transfer, it was shown that the electromagnetic force opposite to the Aluid flow is the direct cause
of EMBR. The induction current mainly concentrates in the region near entrance. The electromagnetic
force can alter effectively the distribution of fow field and temperature field, which results in a plug-like
flow in the EMBR region. decreases the temperature gradient in the high temperature region, raises the
temperature near meniscus, especially in the up corner region and decreases the solidification thickness
there.

KEY WORDS continous casting mold, electromagnetic brake, steel fluid flow, solidification and

heat transfer, numerical simulation
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Fig.2 Distribution of EMBR field variables in central vertical section of liquid steel in mold

{a} distribution of magnetic field in » section {plane perpendicular to 5 axis (b} distribution of electromagnetic

forces in = section  (c} distribution of electromagnetic forces in y section {d) distribution of induced current 1n =

section (e) distribution of induced current in y section
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Fig.3 Velocity and temperature distributions of liquid steel in central vertical section of mold

{a] in y or z section (without EMBR) in z section {with EMBR] (c] in y section {with EMBR] (d)in ¥ or =

section (without EMBR] (e} in = section (with EMBR)

{f) in ¥ section {with EMBR)



http://www.cqvip.com

3 H B TG A RO A R e RE R B A B (R 285

L8 A TR, WERE S N E R ZRE SERERRF
TEREE O, SR RERIBIOLE T MR MY . R
THEMERL R, 798, AOSBRERSHH TSR
ORI HOE A B R (A LB ], TR A T B A AR i A
RESERHRERNMHFEALEE. ATTEERHA
rEiE . AR T H mRa R B
ERCOHAN A IR AL, By LA R b B A R R,
T H B FiF i R =4, [EY, s H 2k T il

z
177K
K

mmﬁ
L 34

1794 K

1818
1823 K \

(a)

E B3R A IR AERE I, ) (o I A S ) o
T, O E R AT EOE.

B 5 i T SR R S AR e A
fLH2E, JCRLRER B H AR & R R Bt D s 2 5
Lait'®) ) Smr s S —2, {0 {5 ML BF L4 o0 3 1 7%
PR, FRFRLIE T e MR A R . &
R BN PR R A BRI RS, 5 R
RIfESLHE L, 7 - PLBE L, BEEEE L TE T

z

S

1817

)

1823 K

{b)

4 KPS R A

Fig.4 Temperature disribution of hiquid steel in borizontal section

{a) in section of z=0.055 m (without EMBR)
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{b) in section of x=0.055 m (with EMBR)
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