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Table 1 Band parameters for axial shock signals in case 1

i f/Hz (ERN/EPY /% al)/g i f/Hz (ER/EPY /% al)/g
1 0~48.8 0. 35 7.47 7 1562.5~3125.0 29. 36 1 094. 60
2 48.8~97.6 0. 40 23.01 8 3125.0~6250.0 19. 36 905. 59
3 97.6~195.3 2.44 77.61 9 6 250.0~12 500.0 4.82 486. 23
4 195.3~390. 6 5.27 235. 85 10 12 500.0~25 000. 0 0.19 142.07
5 390. 6~781.2 10. 45 443.79 11 25000.0~50 000.0 0. 00 7.97
6 781.2~1562.5 27. 36 650. 72
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Table 2 Energy distributions of different shock signals in different frequency bands

) 2 ) , E.
l f/HZ Em // Em // E<7> / E(s) / Em // Em / E(I))//(E(I) / Em //

1 0~48.8 1.97 0. 44 0.22 0. 06 1.52 0.94 1.43 1.78 2.91

2 48.8~97.6 0.28 0.03 0. 46 0.08 0. 40 1.18 0.59 0. 80 0. 87
3 97.6~195.3 3.17 1.68 1.18 0.27 0.99 4.91 2.00 4.75 3.22
4 195.3~390.6 21.08 42.70 37.15 0.67 39. 14 43. 84 3.62 27.99 17.61
5 390.6~781.2 8. 37 16.51 15. 48 39.42 33.34 25.08 17.73 20. 59 9.52
6 781.2~1562.5 16. 23 17.52 23.82 29. 14 7.33 15.27 6.56 8. 44 16.43
7 1562.5~3125.0 19.97 6.63 13.59 18.73 4.07 6.05 31.98 11. 54 40. 93
8 3125.0~6250.0 25.37 13.39 7.60 9.09 10. 07 2.30 30. 74 18.52 7.45
9 6250.0~12500.0 3.37 1.00 0. 44 2.31 3.05 0. 35 5.04 5. 47 1.01
10 12 500.0~25000.0 0.14 0. 04 0.01 0.18 0. 04 0.03 0. 26 0.08 0. 00
11 25 000.0~50000.0 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
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Time-frequency characteristics of shock responses of underwater target

to underwater explosion”

LI Wan', ZHANG Zhi-hua', ZHOU Feng?, ZHANG Tao'
(1. Weapon Engineering Department , Naval University of Engineering ,
Wuhan 430033, Hubei, Chinas;
2. Beijing Application and Development Center of Round-the-World Information ,
Beijing 100094, China )

Abstract: Based on the experimental data of an underwater target subjected to underwater explosion,
the time-frequency characteristics of the monitored interior acceleration signals were studied by means
of wavelet analysis with high resolvability and localization. By using these signals, the acceleration-
time curves and the energy distributions in different blasting frequency bands were obtained. The ana-
lyzed results show that the wavelet energy in a given frequency band can coinstantaneously reflect the
influences of vibration strength, frequency, and duration on the damage effect of the underwater tar-
get. And the distribution and attenuation detail information of the shock wave and secondary pressure
wave in different frequency bands was obtained by combining the acceleration-time curves in different
blasting frequency bands. Thereby, the influences of the shock wave and the secondary pressure wave
on the damage effect of the underwater target can be assessed, respectively.

Key words: mechanics of explosion; time-frequency characteristic; wavelet transform; underwater

target; underwater explosion; shock wave
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