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A study on the phase change in the cylindrical mold by the enthalpy method
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ABSTRACT

The heat transfer characteristics at the interface between the mold and the casting is one
of the major factors for the solidification speed which determines the casting structures. The

thermal resistance exists due to air-gap formation at the mold/casting interface during the

freezing process. In this study one-dimensional Stefan problem with the air.gap resistance in
the cylindrical mold is considered and the heat transfer characteristics is numerically examined

by using the enthalpy method which is convenient in solving the Stefan problem with mushy
zone. The present results agreed very well with those of previous papers. The effects of
major parameters such as thermal conductivity, heat transfer coefficient of mold, on the

thermal characteristics are investigated.
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Table 1 Comparison of time required for total

solidification
ra~
E?eter Baxter'™| Tao"V | Gupta® calculated
Bil 7 results

101 1.00 1.045 1.044 1.022
20} 118 1243 1.240 1229
10f 07 0.736 0.737 0. 715H
201 082 0.837 0.887 0.883

1.0 042 0.463 0.467 0.452
20] 052 0.580 0.583 0.572
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Table 2 Physical quantities and parameters

characterizing %.(#)

parameter value parameter value

ky | 388 WmC 7 0.206 m

ko, k| 213 WmC . 02
Cm 403 J/ kgC T: 2T

Cy, C5| 1210 J/kgC h 200 Wi C
On | 8940 kg/m " 50 Wi C

01, 05| 2700 kg/m n 200 Wi C
L |402}10° J/kg ts 20 sec
T 5% T tl 55 sec
€ 38°C 2

* note :© m ; copper [ ; liquid of Al

s ; solid of Al
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Fig. 4 Time required for movement of solid/
liquid interface.
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Fig. 5 Comparison results of heat flux Qy and
Q¢ with time.
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