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Abstract: b S
(B ¥ipurts

An induced coil surrounding a segmented mold used in soft--contact electromagnetic casting AR A=

(soft-contact EMC) was used to produce a high frequency magnetic field for reducing ferrostatic pressure b EA

between the mold and melt. The distribution of magnetic field in the mold was examined using a 4
magnetic b X0

probe of the induction coil type. Then mathematical model was developed to study the distributions of PubMed

magnetic field, electromagnetic force and flowing velocity of molten steel in the mold. Finally, continuous b Article by Xu,X.J
casting .

experiments were conducted with alloy constructional steel 15CrMo in the laboratory caster. The surface b Article by Deng,A.Y
morphologies and macrostructure were examined and analyzed. Based on the comprehension of the
distributions of magnetic field, electromagnetic force and flowing velocity of molten steel in the mold
through

measurements and numerical simulation, the effects of electromagnetic field were systematically
investigated.

The results indicate that when the electromagnetic field was applied in the initially solidified area,

the mold flux consumption was increased dramatically. As a result, the surface quality of continuously
cast billets is greatly improved, for example, oscillation marks disappeared due to the decrease of flux
pressure. Moreover, the

growth of columnar grains is suppressed for two main reasons. The first one is that the mold near
meniscus is

heated by Joule heat generated by the high frequency electromagnetic field. The other one is that the
thermal

resistance between mold and the solidified shell is increased as the increase of mold flux thickness.
Inhomogeneous distributions of magnetic field in the mold along the casting direction were confirmed
both by

measurement and numerical simulation. And the Lorentz force on the molten steel along the casting
direction is

uneven likewise. Under the drive of Lorentz force, two counter-rotational vortices are formed below the
meniscus. Moreover, the temperature gradient in front of the solid/liquid interface is decreased as a
result of the

circulation of liquid steel. Therefore, composition supercooling is easily obtained in the liquid core, which
is




helpful to the growth of equiaxed crystals.

Keywords: continuous casting mold oscillation mark mold flux pressure equiaxed grain
composition supercooling
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