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ABSTRACT: The work aims to rapidly evaluate the corrosion resistance performance of organic coatings using machine learn-
ing classification algorithms. Laboratory accelerated tests were conducted to simulate the actual degradation process of coatings.
The equivalent circuit parameters at different degradation stages were analyzed based on measured electrochemical data. Sub-
sequently, a large amount of data were obtained for machine learning through random sampling. By comparing Support Vector
Machine (SVM), k-Nearest Neighbors (k-NN), and Random Forest (RF) algorithms, as well as the accuracy of coating perform-
ance classifier models trained with various input feature sets, the most suitable machine learning algorithms and electrochemical
features for rapid coating performance evaluation were analyzed. Classifier models trained with A&-NN and RF models, demon-
strated good predictive performance, while the SVM model showed relatively poorer predictive performance. Among the mod-

els trained with different frequency ranges, those trained with low-frequency data performed the best, whereas those trained with
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high-frequency data performed relatively worse. The RF classifier model trained with impedance imaginary part, imaginary part

& real part, and impedance modulus as input features demonstrates the most accurate predictive performance. Within different

frequency ranges, impedance features from the low-frequency range are more effective in accurately characterizing coating per-

formance.

KEY WORDS: organic coating; classification algorithm; machine learning; electrochemical impedance spectroscopy; Support

Vector Machine; k-Nearest Neighbor; Random Forest
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Tab.1 Summary of failure mechanism of organic coatings
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Fig.1 Coating equivalent circuit models at each degradation stage: a) early stages; b) middle stages; c) late stages
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Fig.2 Evaluation framework of organic coating performance based on classification algorithm
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Tab.2 Sets of features considered in the classifier model
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Tab.3 Parameter ranges of equivalent circuit element
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Tab.4 Feature sets corresponding to different
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