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Source Location of Dispersive Plate Waves
using Wavelet Transform
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Abstract

The plate waves propagating in thin plates have dispersive nature showing the dependence of
velocities on the frequency. Wavelet transform (WT) using Gabor function can be used to analyze the
dispersive waves in the time-frequency domain, and then to find the arrival time of the waves
propagating in the plate. Plate waves in the aluminum plate of 3 mm thickness were identified and
generated by pencil lead breaks and the lowest order symmetric (So) and antisymmetric (A¢) modes
were analyzed by the WT method. The measured group velocities agreed very well with theoretical
predictions in the frequency range of 50-400 kHz. The pencil breaks were also used to simulate
acoustic emission sources in the plate, and the source location algorithm using the wavelet transform of
dispersive plate waves was found to give accurate results.
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Table 1 Material properties of aluminum

Longitudinal | Transverse

| Density wave wave E
Material 3 . . v
(g/em’) | velocity velocity | (GPa)
(m/s) (m/s)
Al
2.73 6560 3120 71.4 10.353
6061-T6
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Table 2 Source location errors

Source Error (mm)
Location WT Cross-correlation
(mm) method method
A 150, 180 5.7 32
B 100, 80 5.3 3.0
C 270, 30 2.0 32
D 80, 130 2.8 6.0
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Table 3 Source location errors

Source Error (mm)
Location (mm) Ao mode So mode
used used
A 150, 0 2.8 3.8
B 100, 0 3.6 4.3
C 50, 0 5.2 5.7
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