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ABSTRACT

This paper presents the analysis of a time reversal process for Ao Lamb wave mode(Ay mode) on
a rectangular plate. The dispersion characteristic equation of the Ao mode is approximated using the
Timoshenko beam theory. A virtual sensor array model is developed to consider the effects of
reflections occurring on the plate boundary on the time reversal process. The time reversal process is
formulated in the frequency domain using the virtual sensor array model. The reconstructed signal is
obtained in the time domain through an inverse fast Fourier transform. The validity of the proposed
method is demonstrated through the comparison to the numerical simulation results computed by the

finite element analysis.
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Fig.1 Schematic illustration of a time reversal
process for structural health monitoring using

surface-bonded piezoelectric wafers
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Fig. 2 Typical dispersion curve of A; Lamb wave
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(a) Examples of wave paths due to reflections
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(b) Virtual sensor array model

Fig. 3 Schematic of a virtual sensor array model
considering wave reflections in a rectangular

plate
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Fig. 4 Replication of the original sensors and the
rectangular plate in the virtual sensor array
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(a) Typical time reversal process considering wave
reflections in a rectangular plate

(b) An equivalent time reversal process using
the virtual sensor array model

Fig. 5 Schematic of time reversal process of reflected
waves using the virtual sensor array model
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Fig. 10 A three dimensional aluminum plate model
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the time reversal process simulation using
Ao Lamb wave mode
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