2130 g & W 744 (1988) HE11H

© 1988 ISHJ
1111011

SO
A X
uong

ik 5] FE AT

HERERET - EmA Bt - K

HEFHRNIC BT H X = R 7 2k ORI

B B

Initial Solidification Analysis in the Vicinity of Meniscus in

Continuous Casting Mold

Takeshi TAKAWA, Tsutomu TAKAMOTO, Hiroshi ToMONO and Ken'ichi TADA

Synopsis :

For the improvement of surface quality of continuously cast steel, an analysis model taking into consid-
eration of steel casting has been developed on the following procedure in order to explain initial solidifica-
tion phenomenon in the vicinity of meniscus.

(1) A calculation method of temperature distribution has been worked out, assuming that a small quanti-
ty of new molten steel flows into mold intermittently and solidified shell and molten steel are casted verti-
cally to the horizontal direction.

(2) Direct difference method using inner nodal point is applied to the numerical calculation of heat
transfer equation so that the movement of molten steel due to casting can be easily dealt with, and four
kinds of equations are made according to the boundary condition as the fundamental equations in divided
mesh,

By using this model, it becomes possible to estimate the temperature distribution in steady-state under
casting. In this study, the solidified shell, slag rim shape and the temperature distribution in mold area in
the case of using the ordinary copper mold are estimated. Furthermore the adiabatic effect in the case of
using mild cooling mold containing refractory is evaluated quantitatively.

Key words: continuous casting ; primary cooling ; initial solidification ; modelling ; meniscus ; difference

equation ; temperature distribution ; direct difference method ; heat transfer equation.
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Fig. 1. Modeling for simulation.
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Fig. 3. Mesh division and boundaries.
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Table 1. Casting conditions and properties of
steel used in analysis.

Item Value

0.10 wt%
0°C

Carbon content
Superheat of molten steel
Casting speed

0.6 m/min
Cooling water temperature 25°C

Slag film thickness 0.1mm
Liquidus line temperature of steel 1528.7°C
Solidus line temperature of steel 1482.5°C
Solidifying temperature of slag 1080°C
Heat transfer coefficient of mold/slag interface 5000 W/m2-K
Heat transfer coefficient of mold/water interface 30 000 W/m2-K
Heat transfer coefficient of slag/air interface 300 W/m2-K
Heat transfer coefficient of mold/refractory interface 1000 W/m?-K
Emissivity from slag to air 0.2
Thermal conductivity of slag 0.5W/m-K
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Fig. 10. Temperature distribution near meniscus.
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