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Table 1 Energy distributions of the signal in different frequency bands

Band Frequency band Energy distribution/( %)

No. /(Hz) 1-a 1-b 2-a 2-b 3-a 3-b 6-a 6-b 7-a 7-b
1~2 0~195.3 5.45 1.87 2.59 7.14 7.14  14.33  0.43 7.04 2.65 19.79"
3~4 195.3~390.6 21.08% 37.26% 19.35* 27.87* 28.87* 20.01* 0.67 43.84* 1.46 13.03"
5~6 390. 6~585. 9 4. 89 1. 40 1.05  11.94 4. 69 3.20  22.97* 7.02 36.15% 2.70
7~8 585.9~781.2 3.49  14.08*  5.48  27.49% 12.12%  9.97 16.44* 18.05% 9.83 10.35%
9~10 781.2~976.5 6.62 3. 87 1.10 6.07 1.58 4.51  11.78 1.63 2.40  4.17
11~12 976.5~1171.8 4.90  13.12 3.12 1.27 2.08 3.81 12.40 3.08 4.84  4.80
13~14 1171.8~1367.1 1.55 2.24 2.34 2.21 1.92  10.08  1.66 6.83 3.72  12.20
15~16 1367.1~1562.5 3.16 4.59 6. 45 5.07 2. 14 8.39  3.28 3.71 3.23  5.28
17~18 1562.5~1757. 8 3. 74 0.15 1.57 0.26 0.73 0.71  0.78 0.77 4.65  1.22
19~20 1757.8~1953.1 3. 94 1. 44 6. 24 0.28 1.09 4.05  2.34 0. 20 0.72  0.24
21~512 1953. 1~50000 41.19  20.07  50.66  10.34  37.63  20.94 27.19 7.77  30.30 26,17

Note: The data with * is larger
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Table 2 Axial discrimination indices

Exp. No. a, €12 €24 Exp. No. a, €14 €94
1 1989 1509. 68 532.79 7 2287 1555.09 33.17
2 3693 1509. 27 768. 85 8 3359 1706. 15 65.79
3 2404 2136.00 1201. 31 9 3191 846. 74 78.70
4 2347 1925. 29 585. 00 10 2054 534. 00 88. 25
5 2979 741.07 129. 81 11 3589 546. 18 227.75
6 2490 1300. 98 42.53
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Table 3 Discrimination and experemental results

Exp. r a W, Discrimination - Discrimination Experimental
No. /(m) /(9 result by W, ) result by W, result
1 3.5 45 28.3964 1 42.0952 1 1
2 2.5 45 —19.3077 Il —19.4095 Il I
3 3.0 45 14.986 2 1 6.4776 1 1
4 2.8 45 23.9579 1 29.3691 1 1
5 2.5 0  —26.4677 I —38.2050 I Il
6 2.5 135 18. 2663 1 30.5085 1 1
7 2.5 90 28.5327 I 32.9617 1 I
8 2.2 135 12.6877 1 21.0392 I 1
9 2.0 135 —16. 2245 Il —16.7886 I I
10 2.0 135 12.5356 1 23.4751 1 1
11 2.0 90 —17.6361 Il —27.4186 Il Il
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Features of Energy Distribution of Underwater Target
by Underwater Explosion

LI Wan' ,ZHANG Zhi-Hua' ,CHEN Cang-Hai*, LIU Tian-Hua'

(1. Weapon Engineering Department s Naval University of Engineering ,
Wuhan 430033 ,China;
2.College of Naval Architecture and Power ,
Naval University of Engineering ,Wuhan 430033 ,China)

Abstract ; Based on the experimental data of an underwater target bombed by underwater explosion,the

energy was studied by means of monitoring interior acceleration signals and wavelet packet analysis
with high resolvability and localization. By using the monitored signals, the time-frequency distribu-
tions and the energy distributions in blasting frequency bands were obtained. Considering the close re-
lation between energy distribution for different frequency bands and the damaged target effect, the
peak acceleration,the energy on dominant frequency bands and natural frequency bands of interior de-

vice were taken into account as discrimination factors. A discrimination model was proposed and the re-

substitution method was used to verify the stability of model. The results show that the predicted re-

sults are consistent with actual values,and prove that the choice of bands energy as an damage index is

reasonable.

Key words: underwater explosion;wavelet packet;shock wave;distance discrimination analysis
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