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Elucidatig the mechanism and promoting the thermal conduction at mismatched
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This research aims to reduce thermal resistance at the interface between
filler materials and substrates of different hardness in composite materials, focusing on enhancing
heat dissipation. The project evaluates the impact of phonon mismatch between materials on thermal
conductivity and seeks to develop design guidelines and control technologies for achieving high
thermal conductivity. Methodologies, such as direct measurement of interface thermal resistance and
the use of self-assembled monolayer (SAM) modification, 2-dimensional materials, are employed to
precisely control the phonon vibrations at the interface. Additionally, molecular dynamics
simulations are conducted to compute phonon transmission spectra and frequency distributions,
elucidating the mechanisms of thermal conductivity at the interface. This study aims to provide
effective solutions for sectors with stringent cooling requirements, such as data centers and
electric vehicles.
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