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Comprehensive Analysis and Molecular Understanding of Tensile, Shear, and

Peel Adhesive Force of Epoxy Resin Based on Quantum Chemical Calculations
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Abstract

Material joining using adhesives is a fundamental technology that can replace mechanical joining
and is applied in many advanced industries. Adhesion is an attractive phenomenon that occurs at
interfaces, and numerous fundamental studies have been conducted to elucidate the theoretical
background. It is also widely known that adhesive strength varies greatly depending on the
direction, and various adhesion tests, such as tensile, shear, and peel, have been proposed. In this
study, we developed a simple method to estimate these adhesive strengths based on quantum
chemical calculations. First principles calculations based on quantum chemistry allow for accurate
analysis of molecular interactions at the interface, and can provide a molecular understanding for
adhesion. In this paper, we introduce our recent studies of adhesion based on quantum chemical
calculations.
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