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Application of a fiber optic TR-EFPI sensor
to detect deformation and failure in composite materials
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ABSTRACT

A study on the method that can measure the internal strain of composite materials is performed to monitor
the health status of composite structures. A fiber optic sensor was constructed using the total reflected
extrinsic Fabry-Perot interferometer(TR-EFPI) probe with a broadband light source. Result obtained from
electrical strain gage adhered on the aluminum beam specimen was compared with that from the fiber optic

TR-EFPI sensor and showed a good agreement.

It was found that fiber optic TR-EFPI sensor system was

adequate for monitoring the strain and thus failure processes in the interior of composite materials.
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Fig. 1 Schematic diagram of fiber optic TR-EFPI(total
reflected extrinsic Fabry-Perot interferometric) sensor
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Fig. 2 Variation of reflected spectrum of LED
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Fig. 3 Comparison between theoretical and
experimental values of air gap
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Fig. 4 Varjation of air gap at Resolution 1.0nm
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Fig. 5 Air gap error as a function of m values
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Fig. 6 Variation of Width value for precise peak
detection
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Fig. 7 Comparison of strains measured by modified
conditions
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Fig.8 Laminated composite specimen containing
embedded fiber optic TR-EFPI sensor and electrical
strain gage adhered to the surface
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Fig. 9 Comparison between strains measured by ESG
and TR-EFPI sensors at 0.07mm displacement interval
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