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Fig. 1 Schematic diagram of the home-built SECCM-LEIS systemm
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Advances in Failure Monitoring Methods and Failure Mechanisms of Corrosion-Resistant Coatings

LIU Xiongwei' s JIANG Wanjuan®’, ZHANG Zhihong', GE Pengli'*,
SHEN Chenghui's WEI Xiaojing'?, DONG Zehua®
(1. Institute of Petroleum Engineering & Technology, Northwest Oilfield Branch, Urumgi 830011, China;
2. Key Laboratory of Enhanced Oil Recovery from Carbonate Fracture-Cavity reservoirs, Urumgi 830011, China;
3. School of Chemistry and Chemical Engineering Huazhong University of Science and Technology, Wuhan 430000, China

Abstract: Most organic coatings are subject to degradation and aging under light, salt fog, and temperature and humidity
alternations, resulting in coating debonding or even peeling. Therefore, it is necessary to use non-destructive diagnosis
techniques to detect the protectivity of the coating in real time, evaluate its aging degree, and provide guidelines for preventive
maintenance of the coating. In addition, in order to improve the anti-aging performance of coatings, it is also necessary to
clarify the failure mechanism of coatings and reveal the microdynamic process of coating aging as well as the relevant
influencing factors. To this end,several coating aging evaluation methods were introduced, and the application of experimental
methods and theoretical simulation in the study of coating aging mechanisms was described. Several coating life prediction
models based on coating aging online monitoring technology, including acceleration factor methods, curve fitting methods, and
life prediction methods such as life distribution models and neural network models based on big data analysis, were also
introduced. At last, the deficiencies of the current research on coating aging and evaluation were summarized, and the
important value of nondestructive coating monitoring technology in the accurate evaluation of coating life and maintenance cycle
was looked forward.

Key words: coating failure; on-line monitoring; failure model; simulation; life prediction
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