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Analysis of the Molten Metal Direct Rolling for Magnesium
Considering Thermal Flow Phenomena

J. W. Bae"(Dep. Mech. & Pre. Eng., PNU), C. G. Kang(Mechanical Eng. Dept., PNU), S. B. Kang(KIMM)

ABSTRACT

The proper parameters in a twin roll strip casting are important to obtain the stabilization of the Mg sheet. What is
examined in this paper is the quantitative relationships of the important control parameters such as the roll speed, height of
pool region, outlet size of nozzle, solidification profile and the final point of solidification in a twin roll strip casting.
Unsteady conservation equations were used for transport phenomena in the pool region of a twin roll strip casting in order to
predict a velocity, temperature distributions of fields and a solidification process of molten magnesium. The energy equation
of cooling roll is solved simultaneously with the conservation equations of molten magnesium in order to consider the heat
transfer through the cooling roll. The finite difference method (2-D) and the finite element method (2-D) are used in the
analysis of pool region and cooling roll to reduce computing time and to improve the accuracy of calculation respectively.
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h heat-transfer coefficient

H, pool depth

k thermal conductivity

Sy source term for general variable ¢

T temperature

u,v X, y-directional velocity

X,¥ X, y-directional coordinate defined in the physical
space

X1 Yo X, y-directional system of the center of the cooling
roll

L, diffusivity for general variable ¢

né  n,& -direction coordinate defined in the
computational space

o) density

i/ general variable

o angular velocity

rs roll surface contacting the pool

w cooling water
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3l A1), Twin roll strip casting(’d& w2 =2), Solidification final point(-8-1
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Table 2 Calculation conditions for the direct rolling

material
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(@) V=3m/min (b) V=5m/min (c) V=8m/min
Fig. 2 Temperature distributions and flow patterns
according to roll velocity in the pool region (Pool
depth: 75mm)

(8) Xnoz=1mm (D) Xpo,=2mm (€) Xnoz=3mm
Fig. 3 Temperature distributions and flow patterns
according to nozzle size in the pool region (Pool
depth: 75mm, V= 8m/min)
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