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ABSTRACT

Embedded ultrasonics NDE with piezoelectric wafer active sensors (PWAS) is a new technology
that enables in-situ structural health monitoring (SHM) of aircraft and other structural systems.
Unlike conventional ultrasonic transducers and surface acoustic wave (SAW) devices, PWAS are
small, inexpensive, non-invasive, and unobtrusive. They can be affordably deployed on a variety
of structures as permanently attached sensor arrays. PWAS are non-resonant broadband devices.
Their principle of operation, stemming from their intimate electromechanical coupling with the
Lamb wave modeshapes at selectable frequencies, will be briefly reviewed. PWAS applications will
be illustrated through simulations and experiments, as for example:

o Traveling wave methods (pitch-catch and pulse-echo)

o Standing-wave methods (high-frequency electromechanical impedance)

o Passive sensing (acoustic emission and low-velocity impact detection)

o Phase-array scanning beam methods
These new type of active sensors have still many challenging issues to be clarified. These
challenges are good opportunities for high quality theoretical and experimental research.
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