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Exploration and Application Research on Bionic Drag Reduction Performance
Testing of Coatings for Ships
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Abstract : Based on bionics principles and integrated with material modification technologies, this paper
presents a systematic investigation into the performance testing methods of bionic coatings and
their industrial applications within the marine sector. The research encompasses three primary
areas: numerical simulation coupled with experimental validation, ship speed prediction and energy
efficiency assessment, and performance testing methodologies for modified coatings. A particular
focus is placed on the design philosophy, performance validation approaches, and current engineering
application status of flexible biomimetic drag—reducing coatings. Through a comprehensive analysis
combining numerical simulations with experimental data, the technical advantages of biomimetic drag—
reducing coatings are summarized, and future research directions are proposed. This work aims to
establish a theoretical foundation for subsequent technological optimization.
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