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A polymer-derived ceramic SiCN thin-film temperature
sensor with a temperature resistance of 900°C
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Abstract

Aiming at the needs of ultra-high temperature (>900 °C) environments such as geothermal power generation, this paper develops a
polymer-derived ceramic (PDC-SiCN) thin-film temperature sensor with temperature resistance of 900 °C. The sensor is designed
with a three-layer structure, including an alumina substrate, a SiCN sensitive layer prepared by direct-write 3D printing, and an
improved antioxidant protection layer. The ceramic film was formed by pyrolyzing the sensitive layer precursor through nitrogen
atmosphere and integrated with a high-temperature lead structure. Experiments show that the sensor exhibits stable resistance-
temperature characteristics in the range of room temperature to 900 °C, and maintains excellent antioxidant performance after
multiple thermal cycles (AT = 900 °C), with a temperature measurement error of -7.2% at 900 °C. The study verifies the effectiveness
of direct-write 3D printing combined with the protective layer modification process to enhance the high-temperature stability of PDC-
SiCN thin-film sensors, which provides a new strategy for the development of high-precision temperature sensor devices suitable for
extreme environments.
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