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Abstract: Polymer Derived Ceramics (PDCs) thin-film thermocouples have the advantages of a simple preparation process and
a stable high-temperature performance. They are very suitable for temperature measurement of hot-end components such as aircraft
engine turbine blades. However, as the operating temperature of advanced engines increases, the upper limit of their temperature re-
sistance needs to be improved. This article develops a precursor ceramic encapsulated PDCs: ITO/In,O, thin film thermocouple. The
encapsulation layer uses SiCN as the precursor solution and nano-Al,O, powder as the filling material, and is prepared by the screen
printing process. High-temperature test results show that the prepared sensor can survive at 1 500 °C in the short term and have sta-
ble output within 1 400 °C. The calibration test at 1 100 °C shows a linearity better than 0.999, with a multiple-cycle error of less
than 1%.
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Fig. 3 Schematic diagram of the thin-film thermocouple test
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Fig. 4 Schematic diagram of the thin-film thermocouple with the protective layer
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Fig. 5 Cross-sectional SEM and EDS characterization of the film
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Fig. 7 Calibration test of the thermocouple with the protective layer
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