(BRHTEFD

ZEFZEMEZREBRAIRINT —(ICEDZFHET 2EOEER
Considerations for the Evaluation of Adhesion of
Coating Films Based on Surface Free Energy
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Abstract

Coating materials form solid films after drying. The primary functions of these films are to
decorate and protect substrate surfaces. Therefore, determining whether coating films exhibit
sufficient adhesion to achieve their intended functions is essential. Adhesion is partly governed by
intermolecular interactions at interfaces, and the contribution of these interactions can be estimated
from surface free energy. Thus, surface free energy may provide a useful basis for evaluating
coating film adhesion. In this study, the validity of adhesion evaluation based on surface free energy
was investigated. First, the surface free energy of five substrates made from different materials was
analyzed. Next, each substrate was coated with a masking fluid used for plastic models and allowed
to dry, forming a coating film. Finally, the peel force of the masking film on each substrate was
measured. The results suggest that cohesive failure of the masking films may have occurred on all
substrates. Consequently, the peel force could not be explained solely by surface free energy. The
objective of this paper is to provide a fundamental understanding of surface free energy and to
facilitate its appropriate application to the evaluation of coating film adhesion.
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