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Damage and Failure Detection of CFRP Using Optical Fiber Vibration Sensor

Y. C Yang* and K. S. Han'
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ABSTRACT

An intensity-based optical fiber vibration sensor is applied to detect and evaluate damages and fiber failure
of composites. The optical fiber vibration sensor is constructed by placing two cleaved fiber end, one of
which is cantilevered in a hollow glass tube. The movement of the cantilevered section lags behind the rest of
the sensor in response to an applied vibration and the amount of light coupled between the two fibers is

thereby modulated. Vibration characteristics of the optical fiber vibration sensor are investigated. Surface
mounted optical fiber vibration sensor is used in tensile and indentation test. Experimental results show that
the optical fiber sensor can detect damages and fiber failure of composites correctly.
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Fig. 1 Schematic illustration of optical fiber
vibration sensor
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Fig. 2 Time trace and power spectrum of optical fiber vibration sensor signal
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Fig. 3 Variation of natural frequency of optical
fiber vibration sensor
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Fig. 4 Load-time curve and AE amplitude
during indentation test
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Fig. 5 AE count rate and OFS signal during
indentation test(70-110sec.)
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Fig. 6 Load-time curve and AE amplitude
during tensile test
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Fig. 7 AE count rate and OFS signal during
tensile test
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