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Effect of Pressure on Interfacial Heat Transfer Coefficient
in the Squeeze Casting Process

Jin-Soo Kim*, Jae-Young Ahn*, Yo-Sub Han**, Ho-In Lee** and Chun-Pyo Hong*

Abstract

Research in heat transfer and solidification commonly involves experimentation and mathematical

modeling with associated numerical analysis and computation. Inverse problems in heat transfer are

part of this paradigm. During the solidification of metal casting, an interfacial heat transfer resistance

exists at the boundary between the casting and the mold, and this heat transfer resistance usually var-

ies with time. In the case of the squeeze casting the contact heat transfer resistance is decreased by

pressure and ideal contact is almost accomplished. In the present work, heat transfer coefficient, which

1s Inverse value of the heat transfer resistance, was used for convenience. A numerical technique, Non-
Linear Estimation has been adopted for calculation of the casting/mold interfacial heat transfer coeffi-

cient during the squeeze casting process. In this method, the measured temperature data from experi-

ment were used. The computational results were applied to the analysis of heat transfer and

solidification.
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Table 1. Thermal properties of materials for numerical analysis[ 14 ]
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Table 2. Comparisons of cooling rate in the squeeze casting

Cooling Rate Cooling Rate
at Center(ch.b) near Cast/Mold Interface(ch.6)
Pressure by Measured by Measured by Measured by Measured
Temperature 2nd. DAS Temperature 2nd. DAS
(C/sec) (C/sec) ("C/sec) (C/sec)

Gravity 1.64 1.98 2.98
(0.1MPa) ' ] '

50MPa 6.56 7.15 12.62 12.26

15MPa 10.74 12.35 14.74 14.98
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