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Acoustic emission detection and location for hypervelocity
impacts based on wavelet transform

Liu Wugang™ ™, Pang Baojun™ , Han Zengyao™" , Sun Fei* ™
(" Harbin Institute of Technology, Harbin 150080)
(™ Beijing Institute of Structure & Environment Engineering, Beijing 100076)
(™ China Academy of Space Technology, Beijing 100094 )
Abstract

The study on location of hypervelocity impacts of space debris on a spacecraft was conducted as follows: a two-stage
light gun was used to fire spherical aluminum balls with different diameters at various impact velocities to aluminum pan-
els, which more closely simulated the damages caused by hypervelocity impacts of micrometeoroids and space debris on
spacecraft. The acoustic emission (AE) impact signals were recorded by an oscillograph with AE sensors. The Lamb
waves propagating modes in the plates were presented under the impact crater. The impact locations were computed with
the algorithm of triangle sensor arrangement based on the Gabor wavelet transform. The affect of the wave velocity on lo-
cation accuracy was discussed. The results show that the impact location based on the wavelet transform can provide a sat-

isfied accuracy. This algorithm can effectively locate the impact point on in-orbit spacecraft.

Key words: space debris, acoustic emission, hypervelocity impact, localization, wavelet transform
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