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Theoretical Study of Adhesion Interaction at the Interface between y-Alumina and Epoxy Resin
(Institute for Materials Chemistry and Engineering, Kyushu Univ.") O Takahiro Uwabe,' Shin
Nakamura,' Yuta Tsuji,! Kazunari Yoshizawa'

Adhesion of epoxy resin to metal surfaces is important in various industrial fields. However,
the detailed mechanism remains unclear. Although various experimental studies have been
carried out to elucidate it, it is difficult to analyze the adhesive interface at the molecular level.
Therefore, theoretical calculations are very effective. Aluminum alloys are widely used in
various industrial fields, such as structural materials for spacecraft, abrasives, and catalysts,
because they are light, strong, and inexpensive. The aluminum surface is expected to be
oxidized. Furthermore, OH groups are partially present on the oxide surface. In this study, we
modeled the interface between three y-alumina surfaces with different hydroxyl group
concentrations, 30H, 60H, and 9OH nm™, and epoxy resin adhesive, and performed density
functional theory calculations. The adhesion mechanism of the epoxy resin adhesives was
analyzed by calculating the adhesion energy and the adhesion force. From the adhesion energy
and adhesion strength, it was shown that the surface with the highest hydroxyl group
concentration was the most suitable for the epoxy resin adhesive. The importance of the
coordination bond to aluminum atoms at the interface between y-alumina and epoxy resin was
also suggested.
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