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Damage Detection of Fiber-Metal Laminates Using Optical Fiber Sensors
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ABSTRACT

Optical fiber vibrations sensors (OFVSs) and extrinsic Fabry-Perot interferometer (EFPI) were used in
damage monitoring of fiber-metal laminates(FML). The optical fiber vibration sensor and EFPI were applied
in order to detect and evaluate the strain, damage and failure of FML. Damages in composites, such as matrix
cracks, delamination and fiber breakage may occur as a result of excessive load, fatigue and low-velocity
impacts. Tensile test was performed with the measurement of optical signal and acoustic emission (AE). The
signals of the optical fiber vibration sensor due to damages were quantitatively evaluated by wavelet
transform. EFPI was less sensible to the damage signals compared with the optical fiber vibration sensor. It
was found that damage information of comparable in quality to acoustic emission data could be obtained

from the optical fiber vibration sensor signals.
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Fig. 2 Load-displacement curve and (a)AE
amplitude, (b)AE count rate during tensile test.
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Fig. 3 Load-displacement curve and (a) OFS
signal, (b) AE count, (c) WT of OFVS signal
during tensile test(4.6-6.0mm).
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Fig. 4 Load-displacement curve and (a) OFS
signal, (b) AE count, (¢} WT of OFVS signal
during tensile test(6.0mm-end of test).
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