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ABSTRACT The flow field in a new mold with hybrid magnetic fields with combination of alternative
and static electromagpetic fields for continuous casting was stmulated. The comparison of the results
with different static magnetic flux density was conducted. The principle of the new mold was analyzed.
The results show that the new technique not only has the advantages of both soft contact EMC
(electromagnetic continuous casting) and EMBR (electromagnetic braking) but also overcomes some
shortcomings of the two techniques in controlling the meniscus.

KEY WORDS continuous casting, mold with hybrid magnetic field, flow field of molten steel,

numerical situlation

=% o HEE S/m
A ®mE{ A/m B wHEmE., T
E &@u®g, V/m H. THEM A ERSERE. A/m
A ®5#E, A/m R, R: SAAMEEME m
J o omEwr. A/m? r EFRAEY
v ®EE m/H i FEFEEE m/s
e NE%% F/m N BIEASHK
¢ #E8®E H/m k waRE, m?/s
£ WiERE m' /s
p #m. kg/m’
*EFEMHEEERMTE 59734080, B R SHRMTFR L RE @ wir V

#mmE G1998061510
WERIMENRS : 2001-03-21, WHErHEO Y . 2001-07-23
tEERS . HER B 1976 ££. EL%

D BT R SR
B, SEErEEEMBERERrEy, T


http://www.cqvip.com

1224 £ B % 1 RYE:

OERLE M R BB BRI TRENNMNEATRM
WERBEESEA. REMERERYESFER £8
RO IR RS MR SRR EE L SR SN SO R L
SRR TEbe A TR AL R SRR 3R P A ARRE T, A
TR A6 R4 5 BB T JE R R sh R 7, a8 (R PP
BikiEY, wExEREEER 0 EEk R
H. $5ECTFETeAES B apgdamtnEsE
B RS BT M RRE L B AT R, YA
s SRR IR RERS . M 5 K O T o1 B 31 A
R 7 1 8 A e RE FE K P RTE AR — T TR TR e
B S R AR P A P e REFy, B BT AR N 4 L
W T Zh R e g 14,

REEHT S RARSRE LRERME L5L
B —TREHR. REERESRARERAMNEREE
B FRAABRNE SRS H i K i m
B, kD KSR MR, L AR R R
aRHAzR ey Bl SoE [5) YRR R SRR EN
RIREIH A AT T RS, MR 7R B BT T iR
RIRTTIHE. BATE. E4%, BRAPIETERERES
AL HBOIRIRATFRAGE. & 30F A SR e
BRERT SRR BRI TIR, R
SR T R TR, oW HAR e A7 ISR T i
K.

1 HiEad

6 1 ek 5 & a5 Sa s sk (5], #
BEY A=E5 ARRRNEEL: T AT R
R FHR R
1.1 SRR

1) MMy EHSESNITELES. TEL
BRIz R LS. . RER T TR
Ei —. EERTETWTRENAE . TR
B et R ) AL S R e R R L, TR
B =. BT ERS L RN RS IR
TR RO S Bk .

BROR ST R DT M S &
—, B EIEETER . SRR BB
F=20kHz, faif J,=200 A, {HR#HAAH [,=100 &,
EMRIVSE SRR R ERE Di=75 mnP.

2) EAERHMEL. RERES T TR
. Maxwell FEMH M REFBETDT O-Y

V x A, =725 4 oE, (2)

Whox rEHE, RreR (1), (2) Bk

8H.e 1,8F,, 8Ea,

8F.: _ 1 8E.. OE

ay
5 ~ oy 5, OFes (4

3) B TRy, & (2) ARt
Vo« H,=J, (5)

SINERRET A, A R

By=VxA (6)
M
By = uH, (7)
# (6) RAR (5), FHAREHESA, &
VA =—pl, (8)

EEARRAT, & (8) BEERY
kel HA, a HA,
ngi'za—y} + E(Uyﬁ

EXEE R AR LEETHECERRTRIRERE

ET i E s 6

1.2 EATEHBREOITN

AR F SO (2] B IR, AR AT B

EH P . BWBES P, REERS P, 53 BN

FE 71 R P 0 . e,

J' = _Jb.l' (9}

2
P, = wiy (10)
2
Fy = pgz (11)
Py = + -1 (12)
*T R,y R2J

EEMHAL ME=#EE
P, + F; + F, = Constant (13)

1.3 FEHEySEREN

1) k1. ERRERTAREREN. XY
SHRAFENTEE. RN TERES £3CRAN
TRkRG: TEREINER A FELRIERRR
i B 51 e ah BN R R A R RES ) h T SCERES SR
R A R A R R SRR i e A =
R AR B A

2) EHTR ESEETRE

V. (pi) =0 (14)
SR

V. (pdil) = ~Vp+ V- (uVi)+ F+pf  (15)


http://www.cqvip.com

11 ¥4

BERE . MBEERE SRS NIRRT BE R 1225

3) WMEER. HEIHEY S KA Hartmann
R, RASERRTER 10
FshRE TR ET B EA PRI TS ER

~A " Do B2 ke BN

itk S B e B R ) A o PR i R I H R i T B IR =
£
%
i A, B AL E. FXR| A=0.05, B=0.9.

4) BEENEFNTHE. WEhER AN EE Rk E
Higwl A

—A-DmoB3k(

V-J, =0 (16)
E,= -V (17)
Jn = o(By + @ x By) (18)
dil E=A TR R TR T
vV (oV) =V -olii x By) (19)

BUFTRSRGBERE. AREGSHEXKR (1] #H:
BENRRN
F’h = j{:. X Eh (20)

5) AR TANIT . BRE 3T R A R Bh I,
A (18) ATk

-

J, =k (21)
AR TRRA
B =J x B, (22)

AR AN ES A RS 2 MTEREER AR
Bo7RE (15)
F=E+7 (23)

2 BEMBISRE SR

AT 1550 mmx 260 mm W EHITIHE, FF
B IRAL LA 200 A, d3 RIS 20 kHz, #iEsn 0 i i
B 0—200 A. E 1 AZERGGEMER FoRSG EH2
HREGEMER TS E 3 58 4 yHGER
R EARRE SRS ER T M FE.

HE 2c 5@ 3c HHETLEH, EHEHHNIE
AT, LT EERZE T8, ST KO HEEE
ERAR, X—fSRE SRS R MIER TR IEs
ML T RGE R E S A R SR R R A g ThE
H 1b 5/ 3b Wik, EHSRRAERT, &%
s R T B AR (A E# A B RER, X—ARS
ARG EMEA TS EL: GE 3c f1E 4c AL
Ui, EASEHIEAT, EER8ETT A REKRFE

REER. X —AR S5 P ERR RIER T
s TR F el B AT, sl R R W R AT B
TE e RUE B RS AMARTEE. 8 3 S/ 4 M
R, WROFRORN A SRR T e SR
BA. HERASUEER THRERER. R0y
RER R bR, HEROATEA PSS Hi S50 55
BeRl S L MR DT T L 4 RE 5 AR, TR
Bili, £HEHEEEERENT 013 T, MEHEY
BB RN, SRR FAER SRR E

B 1 $oEEmsmER e
Fig.1 Fluid flow under soft contact EMC
(a) on the surface (b) at 1/2 thickness (c) at 1/2 width
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Fig.2 Fluid flow under EMBR (BE,=0.13 T)
(a) on the surface
(b} at 1/2 thickness
[e) at 1/2 width
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Fig-3 Fluid flow under hybrid magnetic field {B,=0.13 T}
{a) on the surface (b} at 1/2 thickness ({c} at 1/2 width
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Fig.4 Fluid flow under hybrid magnetic field { By =0.26T}
(a) on the surface {b) at 1/2 thickness (c} at 1/2 width
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Fig.5 Relationship of the pressure or contact point and

static magnetic flux density
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Fig.8 Relaticnship of the maximum velocity on the surface

and static magnetic flux density
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