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Development of Innovative Thermal Insulator using Interfacial Resistance of
Different Polymer Materials
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The objective of this research project is to quantitatively evaluate the
thermal resistance that is expected to occur at the interface of dissimilar polymer materials. The
knowledge obtained will provide guidelines for the development of innovative thermal insulation
materials. Two approaches were employed to quantify the interfacial thermal resistance: experimental

measurement using a fabricated multilayer structure and numerical estimation by molecular dynamics
simulation. Although it was difficult to determine the interfacial thermal resistance
experimentally, non-equilibrium molecular dynamics simulation showed that an interfacial thermal
resistance of about 1.1xE-8 m2K/W occurred in the polystyrene/polymethyl methacrylate system used.
In addition, the interfacial thermal resistance was estimated to be affected by the free volume in

the material, and the value of the thermal resistance was shown to vary with the thickness of the
interfacial layer.
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