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A Study on the Two-Dimensional Phase Change Problem in a
Rectangular Mold with Air-Gap Resistance to Heat Flow

Moon-Soo Yeo, Byung-Jin Son and Woo-Seung Kim
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(#71% YA, Mold/Casting Interface(F3/FE

(A=A %)
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Abstract

Air-Gap Formation

A &m), Thermal Resistance

The solidification rate is of special importance in determining the casting structures and
properties. The heat transfer characteristics at the interface between the mold and the casting is
one of the major factors that control the soldification rate. The thermal resistance exists due to
the air-gap formation at the mold/casting interface during the freezing process. In this study
two-dimensional Stefan problem with air-gap resistance in the rectangular mold is considered and

the heat transfer characteristics is numerically examined by using the enthalpy method. The

effects of the major parameters, such as mold geometry, thermal conductivity, heat tranfer

coefficient, and initial temperature of casting, on the thermal characteristics are investigated.
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Table 1 Physical quantities and parameters char-
acterizing h.(t)

km 388 W/m’C Ve 0.005m
k,, ks 213 W/m’C XE 0.205m
Cn 403 J/kg’C yg  0.205m
C, G 1210 J/kgC h* 200 W/m*C
Om 8940 kg/m?® T 20°C
o1, ps 2700 kg/m? h, 50 W/m*C
L 4.02x10%]/kg h 200 W/m?C
T, 660°C t 20 sec
Xt 0.005m ts 55 sec
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Fig. 7 Movement of solid/liquid interface with time
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Variation| heat total
ratio transfer area freezing time
0% |0.410 m® — 0.632 hr —
10% (0.412m?| +0.59% {0.625hr{ —1.1%
20% 10.417m* +1.7% |0.620 hr| —1.9%
30% [0.424 m?| +3.4% |0.609 hr| —3.6%
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