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[Abstract] This study aims to conduct an in—depth investigation into the adhesion testing methods for surface
coatings on hydraulic metal structures, providing a detailed analysis of the principles, operational procedures, and
application effectiveness of various techniques, including the pull—off method, scratch method, shear method,
and PCM adhesion testing technology. By meticulously comparing adhesion differences across different material
structures, it explores how environmental factors influence adhesion, rigorously verifies the practical
effectiveness of adhesion promoters, and actively examines the close relationship between coating adhesion and
structural durability. The results indicate that each testing method has its own distinct advantages and limitations,
with varying scopes of application. Furthermore, material characteristics and environmental factors significantly
affect coating adhesion, while the use of adhesion promoters can effectively enhance it. These conclusions
provide a solid and scientific basis for further optimization of testing methods and the development of new
technologies.
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