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Abstract: Accurate acquisition of thermomechanical parameters of thermal barrier coating in harsh environment is of great
importance for the development of gas turbine and aero-engine. To meet these requirements, it is urgent to develop a new
non-contact, non-destructive, transient response measurement technology. Thermomechanical parameter measurement tech-
nology based on phosphorescence is a new measurement method developed rapidly in recent years. It obtains the real-time
thermomechanical information by measuring the phosphorescent signal. Combination of phosphorescence-based measurement
technology and thermal barrier coating is a new technique, which could develop a novel thermal barrier coating with functions
of thermal protection and thermomechanical parameter measurement. This article focuses on the newly developed thermal
barrier coating with temperature and stress measurement function, the principle of phosphorescence measurement, phospho-
rescent materials, functional TBC fabrication, measurement methods and applications in temperature/stress measurement are
described in detail. Finally, the future development of this technology is discussed.
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Fig. 1 Jablonski energy level diagram for the luminescence process
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Table 1 Comparison of thermographic phosphor technique with
traditional temperature measurement techniques
Method Range/C Advantage Disadvantage
Contact, point
Thermocouple 0~1800 Low cost
measurement
IR camera -50~3200 Non-contact High error
Pyrometer 50~3200 Non-contact High error
Thermal. history 0~1000 Nf)n—ct.mta.ct, Disc?ntinuous,
paint visualization high cost
Non-contact
The aphic ’
CIMOSTAPIC 200~ 1700 high accuracy, Immature
phosphor

low cost
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Table 2 Comparison of ML-based stress measurement technique
and existing stress measurement techniques

Method Advantage Disadvantage
. Low cost, Contact, working
Strain gauges .
easy to use in low temperature

High cost,

X-ray method Non-contact

harmful to human

Small

measurement range

Ultrasonic method Non-contact

Raman Non-contact, High cost, small
spectroscopy visualization measurement area
Non-contact, high accurac
ML method e v Immature

high resolution, low cost
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