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Abstract

An integrated nondestructve evaluation
method is presented to determine the materal
constants and locations of acoustic emission
(AE) sources 1n laminated composite circular
tubes. The group velocities of longitudinal
waves and flexural waves in experiments are
accurately determuned by wavelet transform
technicque. Calculation of dispersion curves
of the guided waves propagating in filament
wound composite tubes are carried out by
solving the eigenvalues of a global matrix
which i1s composed of the transfer matrnces of
3-D elastic waves in the laminae. Maximum
likelihood estimation of the elastic maternal

constants and AE source position 1s carried
out by simplex method. The objective
functions are nonlinear and defined by the
arrval time differences, theoretical group
velocities and also sensor positions.

Keywords: Acoustic Emission, Anisotropic
wave propagation, Filament wound

composite tubes, Laser ultrasound, Wavelet
transform
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Laser Ulrasonic Experiments

Wavelet transform to evaluate group
velocities of guided waves

2

Simplex method to seek min Oy for
determination of material constants

v

Measure AE events and use
Wavelet transform to evaluate
the amrival times of AE

¥

Simplex method to seek min 0,
for AE source location
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