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(6) Contribution to the Phenomena
Occurring at the Metal Meniscus in an

Oscillating Mold in Continuous Casting

Technische Universitidt Clausthal, Germany
Professor Klaus Schwerdtfeger

In this lecture three investigations on the transient
phenomena at the metal/slag interface in a

continuous casting mold will be treated.

Dynawmic form of meniscus : Cold model experiments
have been carried out involving the mercury/oil
system and high speed photography to determine
the variation of meniscus form at an oscillating wall.
Furthermore, the meniscus shape was computed
theoretically by solution of the Navier-Stokes and
continuity equations. It was found that the
meniscus behaves highly dynamically. There may
even be a convex meniscus during the positive strip

time.
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Shell thickness transients at the meniscus : A heat
flow analysis was preformed using the finite—
element method to compute the temperature field
and the thickness of the solid shell in the meniscus
region. The convection in the liquid is determined
with the fluid flow model. The effects of superheat
and of oscillating heat flux density is computed
finding that the tip of the solid shell may move
upwards and downwards by several millimeters

during one oscillation cycle.

Deformation of solid shell : A mechanical model of
the bending of the solid shell has been developed. It
takes into account the downwards movement of the
shell and viscoplastic material behavior. The
pressure fluctuations in the casting flux layer
between shell and mold are obtained from the
Reynolds differential equation. The theoretical
surface contour of the shell clearly shows
“oscillation marks”. The model is used to predict
the effects of frequency and amplitude of the mold
oscillation, and of casting rate on the depth of the

oscillation marks.



