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Numerical Simulation of Mold Electromagnetic Stirring for
380 mm x 280 mm Bloom Casting

Li Yi, Ni Hongwei, Zhang Hua and Luo Ronghua
(Key Lab for Ferrous Metallurgy and Resources Unitization of Ministry of Education, Wuhan University of
Science and Technology, Wuhan 430081)

Abstract A three-dimensional math model of electromagnetic stirring of mold for 380 mm x 280 mm bloom casting is
established by using finite element analytic software and the effect of electromagnetic stirring parameters ( current intensity
200 ~500 A, frequency 1.5 ~ 3.0 Hz, thickness of mold copper plate 34 ~40 mm) on distribution of magnetic field in
mold is systematically studied. Results show that the max magnetic induction intensity is at center of axis direction of strand
and the lower values of magnetic induction intensity are at top and bottom of mold; with increasing current intensity from
350 A to SO0 A, the magnetic induction intensity at center of stirrer increases linearly; with increasing current frequency
from 1. 5 Hz to 3. 0 Hz, the magnetic induction intensity at center of strand decreases only by 0.001 5 T; and with increas-
ing thickness of mold copper plate, the magnetic induction intensity at wide surface, narrow surface and corner of the strand
all decreases. In actual casting heavy rail steel U71Mn process, current intensity should be more than 400 A.

Material Index 380 mm x 280 mm Casting Bloom, Mold, Electromagnetic Stirring, Numerical Simulation

TR, X F 45 aS I I R ORI Z BRNEREH,
EEHEARAAMERMETE T AXUEAN S E SR EK
TR RSB &, FIUHL R Bl
RS T Ry GRS R TAFRITAMTI ) mpizens
B, RGBT T S (6] 8 g 4 10 2 450 (Rl I K /N AR 5 RIE
) FRERE X T4 RS R R, ——
1 ZRF[PERBMFRIRNEL (1) o 7B e

WS HLS A EESEIFEELE U7IMn, SR RS A _
VISV SEAM, b AR5 L ERERT W e ) ARBLERIERAREE
(mm)380 x280 x 800 G eh AR AR BE 36 mm , HEE W= (2) Fig. 1 S;T;ematics of mold electromag-
ISR RIS B 12 BB R R IS SR BB g netic stimer struciure and grid division
L4121 260 mm, 942 790 mm, B 250 ~500 A, 50 ST E

H1.5~3.0 Heo, HIBEHEFEER R MR B9 LM 4544
B r BUEE RN 1 PR, B R B ER SN
AR 4 ARG FEYIRA 6 RN, 8T

M 5 (3) Bt e BEHE A 9 AR RS BE 5 3 & 1 [R] 4
HAHE; (4) N5 & P9 o AN AT R 48 B9
SRR, FE p B R Y MR R o M

BIRAE A AL B, #k, KRR K FHAE 6251, KX 430081



>

2 M

FH45 :380 mm x 280 mm K7 BR % 45 & 4%t REDEPE 0 BUE R

11 .

TR u FYMSEOIHE
g5 imas R PRI R T R E R R

R1 MEIENEE
Table 1 Physical property of materials

— =L A 2 N - - ¥ 8 224 .m“l B ‘.m’l
JiRRAEL 32 B WL R BRI A R R S L B o MMRRRe ) RRE
S Lol o, 1 NI N 1 . x 10"
ﬁxjﬂ(ﬁ%%%ﬁiﬁ:ﬁﬁsﬁ{ﬁ*%*uﬁﬁ:ﬂjﬁ*_%j‘]: é%ﬂ%%%(ﬁlﬂ) 1 1.78 x 107
R SR E 1R £ ! -
ERE AR =R oy VARERES e . -
e 1 8.86 x10 "
V xE= -‘;—’f (1) =
CHE R ER: V xH=] (2) A
%‘%%E:V x B =0 (3) (a) P (b) ks. (c) 1*
sk’ " ; \
AK TR B =pH 4) | €, i Vs
WX H#E . J =0 E+uxB] (5) g~ o : :
:: ‘“* ‘z 3 A . Sp
Ao, v- Liv L S myr [0 L T -, o
ox oy’ oz 8 e : e SIS
BE/(V - m™');B- W@ % /T, H- H s
B/ (A - m”" )i J- ML (A @ x“"‘,.;"”" (€). vt "’r',‘».,{‘ N | e ¥
(7)o MRR/S m )l | o R ) e TR i
FR/(H - m™) su- PRGBS EE | 5 % : i
Rt/ (m s . | 1% LN 184 .
H 3 Sl O RS RIR S it "’Xn. RS A M| | #
1 =, Jn.--f /N i £ ST R
P gy et B S
V X( V XB) - _M(Z)—? (6) L3R03 :0;) E2cg H)‘l‘l 4305 ].7(;4 %085 2 i‘xi“wwul'vl‘ 3.067
BUBERLHL A R 5% B2 RS R R TE — N AR EY AT 1=0(a) ;176 T(b):2/6 T

() BB LMEE - EEH
J& G G R O, IR I ERURR X
#EARST 3 ~ 5 4SS RS ER R,
FERCH b IR 1 AT R R A (2) BE 4R
T HNRSME B RDFEM, TR R,

WA 554 LRI FEAR R A = AH B 54 3SR , AH
{12 120°, FEAEXT (Y P9 > 2 B A ir b it on A ] A+ o2
HY IR T o BB R B L AR L[] 350 ~ 500
ABi% 1.5 ~3.0 Hz &4k,

BB BEE LS E | R, HR
PLU71Mn A BFRXTA
3 BEHEMERRITE
3.1 HEGhEREREY S W W) oy A RS

HE 2 BT 0L, 25— A, B e A% o O B
I I RE S R B [B] B HERE 2 e R, — N
WG RE W a7 | B R 0 E AR B R K
INEERATE LSS NG S i 5] . BRI, X T4
AR A LR 4R AT S R — 1 J B R — B % B e R 3
BFSSEN AT, LT 3 e = 064 % 89 6 jE 3% 8 BF 5
PUE 38

(c); 3/6 T(d);4/6 T(e);5/6 T(I)
Fig.2 Distribution of magnetic induction intensity of electromagnetic stirrer in a
cycle: 1=0(a); 176 T(b);2/6 T (¢);3/6 T (d); 4/6 T (e); 5/6 T (I)

M 3 (a) Fr Al AR Y, 45 & 45 P R 4880 B A IR
IO 56 B AR AR R, L B/, FURE S T R R T A 1
57, FRRJA% 1) P B W R 5 BE /A IR] . [ 3 (b)
AT, L ) A R SRR X AR A L AR LR
BROR, L ER/D, TE Rt B0 P FLRE T I — A

& 3

400 A,2 Hz

372E-03 462E-06
(b} S R e
006608 G g Y 001392
B krraweee.aii o 3SE N wi
i .12843 Al 8 T i .002784
g 1
...... i
1.019079 4 1.004176
|
1.025314 1.005568
1 .03155 N 00696
037786 .008352
" R B
044021 iVl 009744
£ .050257 ‘:::: ----------- sullllh
.056493 012528

55 &R e R B RE BN SR EE () RIELHEE ) (b) F 44

Fig.3  Distribution of magnetic induction intensity (a) and e-
lectromagnetic force (b) at cross section of mold, 400 A, 2 Hz
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Fig. 4 Distribution of magnetic induction intensity along axis (a) and radius (b) of mold
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Fig. 6 Effect of current intensity on distribution of magnetic induction intensity along axis of
mold (a) and on distribution of magnetic induction intensity at center of narrow surface of

mold (b)
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