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Fig.1  Upconversion energy transfer process: (a) excited state
absorption (ESA); (b) energy transfer upconversion (ETU);

(c) photon avalanche (PA) 29
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Research Status of Intelligent Temperature Sensitive Coatings Based on Fluorescence
Characteristics of Rare Earth lons

Tian Haoliang®, Wang Hao?, Jin Guo?, Zhang Baosen®, Wang Changliang®, Guo Menggiu®, Du Xiuxin,
Wang Tianying', Zhang Ang', Xiao Chenbing®
(1. Aviation Key Laboratory of Science and Technology on Advanced Corrosion and Protection for Aviation Material,
AECC Beijing Institution of Aeronautical Materials, Beijing 100095, China)
(2. Institute of Surface Science and Technology, Harbin Engineering University, Harbin 150001, China)
(3. School of Materials Science and Engineering, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: Intelligent temperature sensitive coating is a new kind of functional coating, which has the function of real-time detection of
temperature changes, can achieve the timely detection and treatment of abnormal temperature in the using process of coating. The measurement
error of external temperature measuring device and the inconvenience of temperature measurement are reduced. In this paper, the research status of
aeroengine temperature detection was introduced in detail, and the principle of upconversion luminescence used in rare earth ion temperature
detection was introduced. The advantage of temperature measurement lies in real-time detection, no requirements of external temperature
measurement and other methods on the shape and size of the workpiece, no temperature measurement delay. However, the temperature
measurement range of different rare earth ions is quite different, which can not take into account all the temperature ranges. The application
principle of temperature sensitive thermal barrier coating (TBC) based on rare earth fluorescent ions was also introduced. The coating has great
advantages in the application of aeroengine temperature measurement and TBC performance testing. This paper summarized the different material
systems and their temperature detection range studied by scholars of various countries, and analyzed the current application status and future
development trend of temperature sensitive thermal barrier coatings.

Key words: temperature detection; rare earth ions; upconversion luminescence; optical temperature measurement; temperature sensitive thermal

barrier coating
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