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Research on space debris impact location of spacecraft bulkhead structure
based on the acoustic emission technique

Fan Zhihan', Zhang Yu®, Rui Xiaobo®

(1.China Academy of Space Technology, Beijing 100094, China; 2.State Key Laboratory of Precision
Measurement Technology and Instrument, Tianjin University, Tianjin 300072, China)

Abstract : The propagation of the impact signal in the reinforced bulkhead structure of spacecraft is very complex, which hinders the rapid
location of space debris impact. To solve these problems, a soft threshold filtering hyperbolic algorithm based on acoustic emission is
proposed. The algorithm solves the difficult problem of judging the arrival time of the attenuation of the wave in the reinforced structure by
the soft threshold scheme. The S, mode with the fastest wave speed is preserved by filtering, which reduces the influence of the modal
transition of the acoustic wave on the location. The influence law of ribs on Lamb waves is analyzed by finite element simulation. The
energy passing ratio of S, mode Lamb waves in different frequency bands is obtained to determine the filtering frequency band. The
feasibility of the algorithm is verified by the location experiments of 20 impact points. For the experimental plate in this study, the best
location result is obtained when the frequency band is 100~200 kHz, and the average absolute error is 5. 59 mm.
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Fig.1 Sketch map of the soft threshold filtering

hyperbolic location method
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Fig.2  The principle of hyperbolic location method
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Fig.4 The finite element simulation model
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Table 1 Point coordinates to be measured

GRIUNYA LY R &SP A FR
1 (2.5, 6.5) 11 (6.5,5.5)
2 (3.5, 6.5) 12 (7.5,5.5)
3 (4.5, 6.5) 13 (3.5, 4.5)
4 (5.5, 6.5) 14 (4.5, 4.5)
5 (6.5, 6.5) 15 (5.5,4.5)
6 (1.5, 6.5) 16 (6.5, 4.5)
7 (2.5,5.5) 17 (4.5,3.5)
8 (3.5,5.5) 18 (5.5,3.5)
9 (4.5,5.5) 19 (4.5,2.5)
10 (5.5,5.5) 20 (5.5, 2.5)
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