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Design and Implementation of a New Style thin Film Thermocouple Based on
MEMS for Temperature Measurement on Spacecraft Surface

Li Zhenwei, Liu Zeyuan, LiuChang, Zhu Xi, Wang Jing
100094, China)

Abstract; In order to meet the measurement requirements of transient high temperature during the reentry process of the recoverable

(Beijing Institute of Spacecraft Environment and Engineering, Beijing

spacecraft, a new style of thin film thermocouple sensor based on the technology of MEMS is designed. Firstly, the structure design of this
style temperature sensor adopts a needle type structure which is easy to install and contact with the surface of the object. The K— type (NiCr
—NiSi) thermocouple material is selected as the thermode of sensor. Secondly, the design and fabrication process of the thermal junction and
its leads are studied, and the operationon the top of the sensor are implemented by magnetron sputtering technology. Finally, the thin film
thermocouple sensor is verified by the test system based on LXI bus. The test shows that the thin film thermocouple sensor can contact with
the surface of the object better than the traditional temperature sensor, the measuring temperature can be more than 800C and the response

time is shorter. The relative error is less than 0. 5% and can be applied to the transient temperature measurement of the surface of a return

spacecraft well.
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