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Simultaneous Measurement of Strain and Damage Signal of Composite
Structures Using a Fiber Bragg Grating Sensor

Jong-In Koh, Hyung-Joon Bang, Chun-Gon Kim and Chang-Sun Hong
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Abstract

For the simultaneous measurement of strain and damage signal, a fiber Bragg grating sensor system
with a dual demodulator was proposed. One demodulator using a tunable Fabry-Perot filter can measure
low-frequency signal such as strain and the other demodulator using a passive Mach-Zehnder
interferometer can detect high-frequency signal such as damage signal or impact signal. Using a
proposed fiber Bragg grating sensor system, both the strain and damage signal of a cross-ply laminated
composite beam under tensile loading were simultaneously measured. Analysis of the strain and damage
signals detected by single fiber Bragg grating sensor showed that sudden strain shifts were induced due
to transverse crack propagation in the 90 degree layer of composite beam and vibration with a
maximum frequency of several hundreds of kilohertz was generated.
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Fig. 2 Schematic diagram of FBG sensor

system with a dual demodulator.
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