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A study on the application of optical fiber sensors

to smart composite structures
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Abstract

In this study, as a part of the basic study for the application of optical fiber sensors to smart
composite structures, the integrity of optical fiber sensors embedded within the composite structures
was examined and then the laser signal transmitted through optical fiber sensors during the
deformation of host structures was investigated. Firstly, it was found that bending test could be
substituted for tensile test by comparing cumulative failure distribution based on weakest link theory
and introducing the correction factor. Weibull parameters were obtained through the experiments and
the correction factor was found to be applied to cumulative failure distribution derived from bending
test. The integrity of embedded optical fiber sensors due to the thermal effect was evaluated by the
comparison of the mean tensile strengths of cured and uncured optical fibers. Secondly, relationships
between stress-strain curve obtained in tensile test of composite laminate and the intensity of laser
signal transmitted through embedded optical fibers were examined and the possibility of the effective
damage detection using optical fiber sensors was studied.
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Fig. 1. Geometry of the bent fiber
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