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Damage Detection Methods Based on Wave Propagation Characteristics
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An active sensing diagnostic technique was adopted to characterize damage in aluminum beams. The

technique is based on the analysis of Lamb wave signals recorded before and after damage. A series of

experiments were performed using lead breaks as the simulated acoustic emission sources on the

surface. The wavelet transform was applied for time-frequency analysis of the dispersive Lamb waves

to estimate the wave propagation velocities. In addition, built-in PZTs working sequentially as Lamb

wave emitters and receivers were used to detect damage location. The basic idea of localization is from

the pulse-echo method which is often used in ultrasonic inspection. An excitation control technique was

developed to separate symmetric modes and anti-symmetric modes of the Lamb wave propagation to

improve accuracy of the analysis.
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