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Reflection spectrum analysis of fiber Bragg grating sensor as
Lamb wave detector
ZHANG Hai-yan, SUN Xiu-li, SHI Zhi-dong, CHEN Na, XIAO Yue-yu

(School of Communication and Information Engineering, Key Laboratory of Specialty Fiber Optics and Optical Access Networks,
Shanghai University, Shanghai 200072, China)

Abstract: Piezoceramic transducers have been the most commonly used method for generating and receiving Lamb
waves traditionally. A new ultrasonic Lamb wave nondestructive testing (NDT) system is developed in this paper. The
basic idea is to use a fiber Bragg grating (FBG) sensor as an acoustic receiver of ultrasonic Lamb waves generated by a
piezoceramic transducer. The basic principle of FBG is to measure external force such as ultrasound field by detecting
the center wavelength shift of the light reflected from the grating. The reflection spectrum changing of a FBG due to the
interations with an ultrasound wave has been numerically analyzed. The results show that the influence of ultrasonic
field on grating spectrum is highly correlated to the ratio between the ultrasonic wavelength and the grating length. Only
when the ratio is quite larger, the center wavelength of reflection spectrum shifts while the shape of the grating remains
unchanged, which provide useful tools for the design of gage length of FBG sensor and the choice of Lamb wave wa-
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velength when the new NDT system is used for Lamb wave detection.
Key words: Lamb wave; fiber Bragg grating; reflection spectrum
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Fig.1 The structure and sensing principle of FBG: (a) FBG structure;
(b) incident light spectrum; (c) transmitted light spectrum; (d) re-
flected light spectrum; (e) center wavelength shift under the ex-
ternal forces
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Fig.2 Lamb wave detection system using fiber Bragg grating as sensor
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Fig.3 FBG sensor under the longitudinal ultrasonic waves
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