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Humidity Sensor Using Polyimide Film Coated Fiber Bragg Grating
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Abstract: We have proposed and demonstrated a fiber optic RH (relative humidity) sensor based on fiber Bragg grating covered

with a polyimide film. As the polyimide film absolves the moisture in the air, its volume expands. As a result, the grating period

of the FBG (fiber Bragg grating) covered with a polyimide film becomes wide and the Bragg wavelength is shifted. The sensor

is implemented by fixing a 30 4m thickness polyimide film on the surface of an optical fiber grating using an adhesive, and the

characteristics of the device according to humidity are analyzed. The fabricated FBG RH sensor showed a high sensitivity of
0.0186 nm/RH% and a wide measurement range from 30% to 90%. The influence of environmental temperature on the

characteristics of the RH sensor was also measured and analyzed. The feasibility of commercialization is presented.
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Fig. 1. Structure of proposed fiber optic humidity sensor using a fiber
Bragg grating.
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Fig. 2. Picture of fabricated humidity sensor in which a FBG a
surrounded with polyimide film.
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Fig. 3. Picture of device with fiber connector.
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Fig. 4. Experimental set-up for humidity sensor.
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Fig. 5. The measured reflection spectrum of FBG humidity sensor,
(a) at 30°C, (b) at 40 °C, and (c) at 50 °C.
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Fig. 6. Bragg wavelength shift in accordance with relative humidity.
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Fig. 7. Temperature characteristics of fabricated humidity sensor.
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