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Effect of Applying Electromagnetic Force on Falling Behaviour of
Molten Metal Film

Toshiyuki KozUKA, Shigeo ASAI and Iwao MUCHI

Synopsis :

In order to obtain a uniform and stable molten metal film, the shape control function induced by high fre-
quency magnetic field is utilized.

Firstly, the falling behaviour of liquid film shaped by a slit nozzle was observed in a water-model experi-
ment by use of a high speed VTR. The falling liquid is classified into two regions. Namely, one is denoted as
the film flow region appearing in the middle part of the falling liquid and the other as the channel flow re-
gion appearing in both sides of the film flow region. The width of the film flow region decreased continuously
with increase in the falling distance. A mathematical model predicting the falling behaviour of the liquid film
is developed on the basis of hydrodynamics and is verified by the water-model experiment.

Then, the effect of magnetic field on the falling molten-metal film is studied by the mathematical model
taking into account the magnetic pressure induced by magnetic field.

Key words: continuous casting; twin roll process; molten metal film; electromagnetic’ force direct rolling;
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Fig. 1. Experimental apparatus.

Photo. 1. Reduction in width of the falling water
film and the stream lines.
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Fig. 6. Comparison of the observed data of reduc-
tion in width of water film with calculated results.
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Fig. 7. Calculated results of reduction in width of
molten steel film.
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temperature along the falling distance.
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Table 1. Increase in the temperature of various
metal films at the point of 0.2m fall from nozzle
under suppressing film shrinkage.

1 kHz 10 kHz 100 kHz
Fe 5.1K 54K 10K
Al 0.8 1.2 5.6
Cu 0.8 1.2 5.4
Hg 2.9 3.0 7.5
Ti 10 10 ) 17
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By, By: NP HEIMS WAREE (T)
¢, BESEOLE (J/K-m?)

D: kE®RD L EHEHOZE (N)

F, f,: BHAES (N/m)

g: EHMEE (m/s?)

J, J.: BHREE (A/m?

jrBEEAL (&)

kA== (1/m)

AL (1) OBNELOES (m)
Pp Pn: AN B L OPHOREES (Pa)

Q: BAMHFEL /- ) ORFEE (J/m3:s)

Q: QOESFHHOFHE (J/m3:s)
s:fEI (1) OWERE (m?)
t: i (1) oEE (m)
fo: AV v FEFE (m)
u: & (m/s)
w: IR (1) OmE (m/s)
up: / ANWHBOEE (m/s)
v: I (1) OWHE (m/s)
w: AUy PROWE (m)

A1) v big (m)
We ‘71—/\‘—@(( =Puo’ty/7) (—)
.xU;bﬁ@%TTﬁGEW(m)
2y FROE S FHOEE (m)
2y MROWEHEOBEZE (m)
s RAEERS (N/m)
cBEANERES (m)
(T ORE S (m)
2 v FPREOEE (m)
B (s)
cEZOERE (H/m)
:HE (kg/md)
EEE (1/Q'm)
(i (D) oEEAE (o A L) (&)
Go: 7 ANHOTOMEE FEE (—)
w: O AR (1/s)
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