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An acoustic emission source location method based on time reversal for
glass fiber reinforced plastics plate
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China; 2. State Key Lab of Mechanics and Control of Mechanical Structures, Nanjing University
of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract : Glass fiber reinforced plastics ( GFRP) has been widely used in many industrial fields. However, there are still many
problems to be solved in acoustic emission (AE) dynamic monitoring of the composites. A focusing enhancement technique with virtual
loading based on time reversal theory is proposed for the strong anisotropy of GFRP, which can be applied to locate the sound source.
First, the theoretical model of signal focusing enhancement technique in the process of virtual loading is derived according to the
principle of time reversal. Then, the sensor array are arranged on GFRP, and the sound velocity is measured at different positions in the
monitoring area for obtaining the material average sound velocity 2 432.32 m/s. Finally, the simulated AE signals collected in
experiment are processed by the proposed model The vibration amplitude of each pixel in the monitoring area is calculated and fluctuation
image is reconstructed. The position of the AE source is determined by the maximum amplitude. After threshold processing, the location
of AE source can be seen intuitively from the figure. Compared with the existing AE instrument, experimental results show that this
method has positioning accuracy within 4% , which can meet the requirements of engineering application.
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Fig. 1 Diagram of the time reversal of acoustic signal
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Fig.2 Diagram of the time reversal imaging of the AE source
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Fig.3 Diagram of the four-point arc localization method
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Table 1 The coordinates of six excitations in the experiment
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Fig. 8 Signal waveforms received from all sensors at point A
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Table 2 The positioning results of the six simulated

excitations after TR processing
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