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Prediction and evaluation of thermal and electrical properties of metal matrix
composites using image analysis
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Recently, the high- ﬂerformance materials with high thermal conductivity has
been desired, and detailed elu0|dat|on of the factors that govern the thermal conductivity of
composite materials has become necessary. In addition, researches on metal matrix composite
materials having sub-nanometer to nanometer-sized reinforcements are being actively conducted. When
the size of the reinforcements is in the nanometer range, the effect of interfacial thermal
resistance cannot be ignored and has a significant effect on the effective thermal conductivity.
However, actual measurement of the interfacial thermal resistance is difficult, and there have been
almost no reports of actual measured values. The purpose of this study was to determine the
interfacial thermal resistance of the matrix-reinforcements interface by combining the thermal
conductivity measurements and computer simulation based on microstructure observation of various
metal matrix composites.
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SIC particle Effective thermal conductivity [W/m K] Relative Density [%]
size [um] Before After Before After
3 147 158 99.6 98.6
30 127 172 96.1 94.6
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Al-SiC

A-20vol.%SiC

SiC particle Coefficient of heat transfer [W/(m?K)] Interfacial  thermal
size [um] Present work Daviset al. Phonon DMM  resistance [(nm?K)/W]
3 8.0x107 1.5x107 2.2x108 1.25x108
30 1.0x108 7.0x108 1.0x108
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GitHub(https://github.com/ksugio/MPGrid)
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