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Numerical Simulation of Lamb Wave Dispersion Characteristics and
Stratified Defect Detection in the Aluminum-based Glass

Wool Lamination

WU Yingsi, LIU Fei, LI Xiafei, DU Lan, DU Wenliang
(College of Mechanical and Electrical Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: To overcome the difficulty in the detection of layered defects in aluminum - based glass wool
laminates, the dispersion characteristics of Lamb wave in the structure were analyzed by the finite element
method. The dispersion curve of symmetric and antisymmetric modes in the laminated plate was obtained.
It is found that the propagation characteristics of Lamb wave in the laminated plate are periodic
distribution and have strange modes which are composed of the aluminum base layer and glass wool layer’s
mode mixing. In order to further analyze the propagation characteristic of Lamb wave in the aluminum -
based glass wool laminatesand the interaction with layered defects, the propagation characteristics of
Lamb wave and its interaction with defects were simulated based on the finite element transient analysis.
The results show that the simulations are well matched with the calculation of finite element characteristic
frequency method. When A2 mode is 53 kHz, the ideal echo signal can be obtained, and the energy

distribution of wave-structure is more homogeneous. This type of frequency points can be used to locate
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the defect location; Using the difference calculation of the health signal and the defect signal, the position

of the defect can be accurately positioned by the wave envelope centroid method, which supports the

feasibility of the method.
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Fig.1 Model of eigenfrequency calculating and boundary

constraints for Lamb wave
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Fig.2 Dispersion curves of the symmetrical mode

in the laminated plate
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Fig.3 Dispersion curves of the antisymmetrical

mode in the laminated plate
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Table 1 Parameters for finite element simulation
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Fig.4  Comparison of end received signal at different

excitation frequencies
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Fig.6 Comparison of end face receiving defect signal
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