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Fig.2 Structure diagram of mPS-FBG sensor(a), Schematic diagram of demodulation process (b)
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Fig.4 Linear fitting curve of voltage response with strain during DFB laser demodulation
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Research on ultra-sensitive ultrasonic sensor based on
7 phase-shifted fiber Bragg grating

Guo Guqing, Yin Mengke. Yu Junya, Qiu Xuanbing, Li Chuanliang

(Shanxi Engineering Research Center of Precision Measurement and Online Detection Equipment.,

School of Applied Science, Taiyuan University of Science and Technology., Taiyuan 030024, China)

Abstract: Aiming at addressing the problem that the structural health monitoring of metal components in extreme envi-
ronments such as high temperature, high pressure, and nuclear radiation, an ultra-sensitive laser ultrasonic sensor based on
7 phase-shifted fiber Bragg grating(«xPS-FBG) is proposed. The sensor used a single-mode distributed feedback (DFB) laser in
the low-cost communication band(1 550 nm)as the light source, improving the signal-to-noise ratio of detection by using a ®PS-
FBG as ultrasonic strain sensitive device, and combined with balanced differential detection method which significantly suppres-
ses the laser light source noise, detector noise or electronic noise. Taking linear piezoelectric ceramic tube as excitation source
and traditional strain gauge as reference, the relationship between central wavelength and strain was compared and measured.
Through static experiments, the voltage response sensitivity of tPS-FBG is 190.907 mV/pm., which was five times that of tra-
ditional FBG. The dynamic response characteristic experiment shows that the frequency response sensitivity of the sensor in the
range of 1-5 MHz was less than 19 dB, and the sensitivity was 79.583 pe. These research results would provide an experimental
basis for the structural health monitoring of metal components based on ®nPS-FBG, and contribute to the further development

and application of nondestructive testing technology base on laser ultrasonic in extreme environment.,
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