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Spectral Analysis of Fiber Bragg Grating Modulated by Double L ong
Period Grating and Its Application in Smart Sructure Monitoring

LU Ji-yun, LIANGDaka , ZHANG Xiao-li * , ZHU Zhu
The Aeronautical Science Key Laboratory for Smart Material and Structures, Nanjing University of Aeronautics and Astronau-
tics, Nanjing 210016, China

Abstract  Spectrum of fiber bragg grating (FBG sensor modulated by double long period grating (L PFG) isproposed in the pa
per. Double L PFGconsstsof two L PFGS whose center wavelengths are the same and reflection spectrum of FB G sensor isloca
ted in linear range of double L PFG transmisson spectrum. Based on spectral analyssof FBGand double L PFG, reflection spec-
trum of FB G modulated by double L PFGisobtained and studied by use of band hider filter characteristicsfor double L PFG. An
FB G sensor is attached on the surface of thin steel beam, whichiis strained by bending , and the center wavelength of FB G sensor
will shift. The spectral peak of FB G sensor modulated by double L PFGis changed correspondingly , and the spectra change will
lead to variation in exit light intensity from double L PFG. Experiment demonstrates that the relation of filtering light intensity
from double L PFG monitored by optical power meter to center wavelength change of FB G sensor islinear and the minimum strain
of material (steel beam) detected by the modulation and demodulation systemis 1. 054€ . This solutionis used inimpact monito-
ring of optical fibre smart structure, and FB G sensor is applied for impul se reponse signa monitoring induced by low-velocity
impact , when impact pendulum is loaded to carbon fiber-reinforced plastics (CFP) . The acquired impact response signa and fast
Fourier trandorm of the signal detected by FB G sensor agree with the measurement results of eddy current displacement meter
attached to the FB G sensor. From the results, the present method usng FB G sensor isfound to be effective for monitoring the
impact. The research provides a practical reference in dynamic monitoring of optical fiber smart structurefield.
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