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Abstract Acoustic emission(AE) has emerged as a powerful nondestructive tool to detect or monitor preexisting
defects and leaks in the vessel structures. A Bragg grating based acoustic emission sensor system is developed.
Various type of fiber Bragg grating sensor including the variable length of sensing part was fabricated and
prototype sensor system was tested by using PZT pulser and pencil lead break sources. Two types of sensor
attachment were used. First, the fiber Bragg grating sensor was attached fully to the surface using bonding agent.
Second one is that one part of fiber was attached to the surface partly by bonding and the other part of fiber will
be act as a cantilever. That is, the resonant frequency of the fiber Bragg grating sensor will depend on the length
of sensing part. The final goal of the sensor system is to provide on-line monitoring of cracks or leaks in reactor
vessel head penetration of nuclear power plants.
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Fig. 1 Measuring principle of FBG sensor
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Fig. 2 Design of fiber optic AE sensor
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Fig. 7 Pencil break signal acquired by FBG and PZT AE sensor
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