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Thermal Conductivity Calculation of Epoxy-Based Thermosetting Resins Using Molecular
Dynamics Method (Sekisui Chemical Co. Ltd.,) O Yuitsu Sugami, Teruki Tsurimoto, Kazuyuki
Yahara

For improving the performance and reducing the size of electronic devices, there is an
increasing demand for resins with high heat dissipation capability (high thermal conductivity)
that constitute heat dissipation sheets. Simulations are expected to aid in the design of high
thermal conductivity resins; however, the calculation of the thermal conductivity of
thermosetting resins by all-atom molecular dynamics is still at a developmental stage, and the
amount of computational data and accumulated knowledge remains insufficient. In this study,
cured products of resins and curing agents were prepared using curing reaction calculations,
with the aim of obtaining fundamental insights for thermal conductivity calculations.

Calculations were performed for various epoxy monomers and curing agents using RadonPy,
a Python library that supports automation of polymer property calculations V. In addition, since
it has been shown that orientation arising from molecular arrangement contributes to high
thermal conductivity, this study also employed an orientation index (order parameter) to
compare with thermal conductivity ?. As a result, the order parameter showed a positive
correlation with thermal conductivity. Furthermore, decomposition of the thermal conductivity
components supported the conclusion that higher rigidity contributes to high thermal
conductivity.
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