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Mode Sensing of a Composite Beam Using Fiber Bragg Grating Sensor

Bon-Yong Koo, Chi-Young Ryu and Chang-Sun Hong
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ABSTRACT

Fiber Bragg grating (FBG) sensor, one of the fiber optic sensor (FOS) offers lots of advantages for
structural health monitoring due to its multiplexing capability. Also, it is proper to measure the structural
vibration with no mass concentration effect. In this paper, we constructed two sensor arrays composed of 9
FBG sensors for the vibration and mode sensing of a composites beam. For an accurate measurement of
wavelength shift, a signal processing board with an electric circuit based on time-interval counting was
developed. This sensor system showed a good resolution of dynamic strain (<10pe). Using this sensor system,
dynamic strains at 9 points of composite beam was measured and strain measured mode shape of the beam
was calculated from the acquired strains and compared with numerical results by ABAQUS.
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Fig. 1 Configuration of wavelength-swept fiber laser
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Fig. 2 Configuration of the Bragg grating sénsor array
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Fig. 4 Processed signals by electric circuit
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Mode Experiment Analysis
1* 7.72 Hz 7.93 Hz
2" 47.85 Hz 49.68 Hz
31 134.12 Hz 139.07 Hz

Table 1. Natural frequencies of a composite beam
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Fig. 7 Normalized strain measured mode shaped of a
composite beam
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