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Monitoring of Fatigue Damage of Composite Laminates Using Embedded
Intensity-Based Optical Fiber Sensors
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ABSTRACT

In this study, a technique for monitoring of fatigue damage of composite laminates by measuring the
stiffness change using embedded intensity-based optical fiber sensors was investigated. Firstly, the underlying
measurement principle and structure of intensity-based sensors and then a simple stiffness conversion process
was explained. The monitoring technique was evaluated by fatigue tests of composite laminates with an
embedded intensity-based sensor. From the test results, the response of the intensity-based sensor showed
good correlation with that of surface mounted extensometer. Therefore, it can be concluded that the intensity-
based sensors have good potential for the monitoring of fatigue damage of composite structures under fatigue
loading. In addition, it could be confirmed that the intensity-based sensors have higher resistance to fatigue

than the commercial electrical strain gauge.
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Fig. 2 Specimen configuration and embedded location of
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Fig. 3 Typical signal behaviors of the embedded IBOF
sensor and the surface-mounted extensometer with
respect to (a) time and (b) load.
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Fig. 4 Results of measurements of stiffness change for
[0,/90,/0,], specimen under fatigue load with a maximum
stress of 75MPa (0.23% strain)
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Fig. 5 Results of measurements of stiffness change for

[0,/90,/0,], specimen under fatigue load with a maximum
stress of 130MPa (0.4% strain)
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