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Curved conformal thin film temperature sensor for high temperature and

complex environment
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(Department of Mechanical and Electrical Engineering, Xiamen University, Xiamen 361005, China)
Abstract: The intelligence of key components such as precision machine tools, aerospace
equipment, and robots serving in complex high temperature environments is critical to improving
equipment service performance. The majority of the components have complex topography and
curvature distribution, making it difficult to prepare sensors in situ for health monitoring. The
preparation technology of five-axis curved thin film sensor is developed based on the high
temperature-resistant precursor ceramic material to realize the integrated sensor manufacturing of
complex curved structure perception. Different curvatures and patterned direct writing are realized
through software algorithm development and process parameter exploration. A thin film

temperature sensor was produced on an alumina cylinder with a diameter of 30 mm and tested at



high temperature using the curved surface conformal fabrication approach. The results
demonstrate that numerous cycle tests from room temperature to 800°C have good repeatability.
For testing, thin film sensors were produced on various surfaces such as bearings and bolts. In
different temperature regions, the dynamic cycle test errors were minor. It gives a certain reference
for the intelligent sensing detection of parts in complex high temperature environments through
research on the surface conformal thin film temperature sensor.
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