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Novel substrate high sensitivity FBG temperature sensor

XU Xuewu, WANG Hong’", PAN Jiadong, TAO Hui
(School of Mechanical and Electrical Engineering, Guilin University of Electronic Technology, Guilin Guangxi 541004, China)

Abstract: Fiber Bragg grating (FBG) is a new type of optical passive device widely used in sensor measurement. Since the sensi-
tivity of bare FBG is very low, it needs to be sensitized and packaged. In this paper, an in-depth study is carried out to propose a
new type of high sensitivity FBG temperature sensor. The sensor is packaged with an aluminum-super-invar steel substrate, that
is, aluminum and super-invar steel having different thermal expansion coefficients are used as a base material, and are designed as
a transition fit structure. When the aluminum sheet is deformed by heat, a pressing force is formed between the two, and the
squeeze is formed. The pressure drives the aluminum to extend to both ends of the longitudinal direction, and the strain of the
FBG is increased, and the sensitivity is improved. It is verified by water bath heating test. The results show that the sensitivity co-
efficient of the sensor is greatly improved to 34.3 pm/°C, which is 2.9 times that of bare FBG, and 9.7 pm/°C higher than that of

conventional aluminum foil packaged FBG temperature sensor.
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