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Confinement of Molten Metal Puddle in a Twin Roll Caster by Use of
an Electromagnetic Dam Combining a Solid Dam

Masayuki KAWACHI and Shigeo ASAI

Synopsis :

A combined electromagnetic dam to confine molten metal puddle in a twin roll caster is newly proposed.
It is composed of the solid dam of an inside type and the electromagnetic dam which makes use of the elec-
tromagnetic force performed by the direct electric field imposed on metal along the casting direction and
the direct magnetic field applied between rolls. In the solid dam, ferromagnetic material is buried in order
to smoothly transfer the magnetic flux from one roll to the other through it and electrodes are attached
separately along the side face of the solid dam for concentrating the electric current density in the gap be-
tween the dam and the roll. The electromagnetic force produced by the combined dam is much larger than
that of only the previously proposed electromagnetic dam where both the magnetic flux and the electric cur-
rent are imposed, but there is no solid dam.

The experimental works were carried out to find how much height of molten metal is confined by the com-
bined electromagnetic dam. It was found that the holding height of meniscus is much higher than that of
the previous works of the electromagnetic dam and can be controlled by adjusting the imposed electric
current. A mathematical model of the combined electromagnetic dam was developed to predict the holding
height of meniscus from the given electric and magnetic fields and verified by the experimental data.

Key words : direct casting; twin roll; confinement of molten metal ; electromagnetic processing of materials;
electromagnetic force ; electromagnetic dam.

1. # B8

o, BEEEMTRKOETIRO— L LK ORBORE

AR OB 70 b 2 FAGEE I L b2 ) MRS
HoMEDsELZLFTETR-ALAINF—-OBHAL» L
WMAFICBWTRA MEH TR LTEBZEDT
Wah, LA LEAETaERIcBWTE, BEBSP0—
VRS VR BT A EMERE OREISOBEM LB
BMboTL A0, ZORBIZIEELOMERNIKREN
TWwBM  zo—o & L CERMEREB O FIKE
BETFONS. FIAETHa—IVEICBL TR, -V
IR ShABBOEHTHALE IV ERETA72DI
A OEIFEH STV BD, ZORAEB LT —
N ETKDOBBEA~OEE LENLERFEICERE LEEL
oTAh., ZTENVE) BHEBIERTHAT

Bicb s EHLHIEIRELBD, 20 EFHEL
EOFELRFERE 2 5.

rERormESEANRSOBE YL, BRI eHY
7R AR OB TH A ERIEI ML LTEILND
A, WRELGHEMEBOLENIKEVEEICE, B
HIEAX FVORRERICHER b il b D, Hl
SREBIC BT A BEEBEORIFICH /o TV PLE
Lahn, Lz -T, MOLZERINERELLDD
FEOREBLUBEIBCEIATHS. BELYZ
ERESTEINT 5 2 &2 & A AmERR o il #E ¢ 3R
FLTWA, 22Tk, BMEEORE &L BROHENE
Fick - TAETLIFEERCESCERANEFAMALT
Whew, KEZERMRNEPF I L3ELY. —

ERAE LA THSN FR44E6H5 HSE (Received on Jan. 7, 1992 ; Accepted on June 5, 1992)
* Rk AR (Graduate School, Nagoya University, Furo-cho Chikusa-ku Nagoya 464-01)
*2 ARk T2 Ti4 (Faculty of Engineering, Nagoya University)



1532 B oL W & 78 £ (1992) B10E

H, BREEO) 7L v MERDICOWCERES & Bk
BROEMIC & - TZOBKMBLI TR THE L, B
JO/PEIR O — VEELHVAERICX ) a— Vs R
VERIZSRE S PR %, O — VB & B KA
SO — VEICERZEN, & L dSEmncER %
O — VENCRES 2 NS 5 & &2 X » T2 DR EI#E A
HETHD I ENEELY VLS TRENS. £
Kolesnichenko 5213 0 — VEI~BEREK ¥ EIML, %
DFERG & OMEEREFET L2 HEXRELTY
. F, v VEICEEERY, &N ERES
REINST 2 HEB K OHBEFRICERERY, 9—VHE
WHERS CEMT 2 HELREL TS, 22 Tildig
Bo—n & LCEER T — Ve e L, BRSAMSE
KEBEFNERYIT- T, HINER & o0 — VRIIRE
SNHBERMEBRDOE S OMFREB TV,

ERFELARNVOMBEE LTRO—VEIRBITBFL
BEREZIEES, EBBUIBVWTLHEE mm O/ F
VEEFRROLND I Ehs, fk, EICBWTIES
FABER ImIcETAIEBTSELONSL. T
FCIRESNLFEINEST, TOEIICEH ISR
PEMANOHMIL > TRFFT B2 L3, FEHEHB LV
BEE>POBOTHEETH S LR IS,

Rt Tix, Ro— VS 7o+ 2 0L
WELB LB DbNS FEEREORR Y BAYIC, FEEEE
BB % OEA L 72307 2 ERIE ORI ERE (LUT R
RERELRY) v RETH. KIS, BN o—vEE
FHCTOSFVRFICHT A EBRYERT 5 L ic 20
BRI 21T, SHRARERBOAMMEOME L HEL
NNHEOBRERF 2 WAL /2.

Ferromagnetic Heat insulating
mate\riol material

Roll

Paramagnetic
material

olten
. metal

Electrode

Iy
bl

Part 1 Part I

(a) (b)

Fig. 1.
metal puddle and the coordinate for calculation :
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Fig. 2. Experimental apparatus of a combined
electromagnetic dam.

Photo. 1. Experimental apparatus of a combined
electromagnetic dam.
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Fig. 3. Schematic view of a double layer solid dam.

Table 1. Experimental conditions.

Cast metal Ga (MP=29.8°C) | Roll gap 4.0 mm

Materials of a * Steel Distance between | 0.5 mm
composit roll * Vinyl chloride Roll and Dam

Materials of a * Steel Magnetic flux 09T
double layer dam | < Epoxy resin density (Max.)

Roll size 400 ¢ X 70*mm Electric current 0~110 A
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Fig. 4. Distribution of magnetic field along the roll.
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Fig. 5. Effects of imposed electric current on the
height of molten metal puddle.
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