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Embedded ultrasonic diagnosis system for health monitoring of composite structures
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Abstract: In recent years, advanced composite materials have been applied to lightweight structures, such
as aircraft and space structures, for the weight saving. However, since the composite materials have
complex fracture process, structural health monitoring systems are attracting attention to increase the
reliability of composite structures. As one of the systems, the authors developed a broadband Lamb wave
propagation system using a macro fiber composite (MFC) actuator and fiber Bragg grating (FBG) sensors.
This system can send and receive broadband ultrasonic waves efficiently in a specific direction, and the
MFC and FBG can be integrated into composites laminates because of their thinness and low stiffness.
We applied this system to detect the typical internal damages in the composite structures. As a result, we
succeeded to evaluate the delamination progress in composite laminates from the change in the frequency

dispersion characteristic of Lamb waves.
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