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Comparative Analysis of Adhesion and Corrosion Resistance
of Metal Anti-corrosion Coatings on Different Substrates
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Abstract

Metal anticorrosive coatings are crucial technologies for extending material lifespan and ensuring structural safety. The adhesion and
corrosion resistance of coatings vary among different metal substrates due to differences in surface energy and chemical reactivity.
This study investigates steel, aluminum, and copper substrates, comparing the adhesion and corrosion resistance mechanisms of epoxy,
polyurethane, and inorganic ceramic coatings. Results demonstrate that steel substrates exhibit the strongest protective performance
after sandblasting or phosphating treatments, achieving optimal interfacial bonding. Aluminum substrates show weak adhesion due
to oxide films, but their anodic oxidation significantly enhances synergistic protection. Copper substrates, with high electrochemical
activity, rely on chemically anchored substrates for coating stability. Through electrochemical and salt spray tests, the coupling effects
between substrate properties and coating systems are revealed, providing a basis for optimizing anticorrosive systems.
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