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Fig.1 Schematic diagram of the experimental arrangement
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Table 1 Experimental condition

number explosive explosive depths' of depths of
mass/kg explosion/m  sea/m

1 TNT 0.11 2.00 6

2 TNT 0.11 3.00 6

3 TNT 0.10 3.00 6

4 TNT 0.99 4.00 9

5 Al/RDX/TNT 0.10 2.30 9

6 Al/RDX/TNT 0.11 2.30 9

7 Al/RDX/TNT 0.10 2.50 9

8 Al/RDX/TNT 1.01 4.00 9

4 HR5TiE
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Fig.2 Underwater explosion photo of TNT explosive ( No.4)
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Fig.3 Explosion pressure curve of TNT explosive(No. 4)

R2 ENKSIELGETH

Table 2  Statistic analysis of bubble oscillation situation

measured . .. average of estimated error of
. intrinsic L . .
number period intrinsic period estimated
constants )
/s constants /s period /%
1 0.118 1.96 2.00 0.121 2.54
2 0.115 2.03 2.00 0.113 -1.74
3 0.110 2.01 2.00 0.110 0
4 0.224 2.03 2.00 0.221 -1.34
5 0.146 2.54 2.52 0.144 -1.37
6 0.146 2.47 2.52 0.149 2.05
7 0.144 2.55 2.52 0.142 -1.39
8 0.276 2.48 2.52 0.280 1.45
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A Method of Estimating the Bubble Oscillation Period of Underwater Explosion in Indefinite Water

SHAO Jian-jun' , ZHANG Shu-hong', LI Jia-bo', ZHANG Yong-kun' , ZHAO Hong-guang', MU Chun-guo®
(1. No. 91439 Unit of PLA, Dalian 116041, China; 2. No. 65589 Unit of PLA, Dalian 116041, China)

Abstract. For the real evaluation of the bubble energy and the accurate calculation of bubble oscillation period of underwater ex-
plosion, according to the existing research payoffs of underwater explosion and the similarity law,a method of accurately estima-
ting the bubble oscillation period of underwater explosion was presented. The formula estimating the bubble oscillation period of
TNT explosive was obtained via three calibration experiments of TNT explosion in sea,and the error of calculated and the experi-
mental one is smaller than —1.34%. The formula estimating the bubble oscillation period of AI/RDX/TNTT explosive was ob-
tained via three calibration experiments of AI/RDX/TNTT explosion in sea,and the error of calculated and the experimental one is
smaller than 1.45% . The bubble oscillation period is proportional to the 1/3 powers of explosive equivalent and is inversely pro-
portional to the 5/6 powers of summation of the converted water depth of atmospheric pressure and water depth over explosion.
The bubble oscillation period is badly affected by the types of explosives. The chemical characteristics of explosive and formulas
used to calculate the bubble oscillation period have strong correlation. Use of calibration method in sea can accurately estimate the
bubble oscillation period of underwater explosion. The error of the estimated value and the experimented one is smaller than
2.54% . The method is suitable for estimation of the bubble oscillation period value of underwater explosion of explosive.

Key words: underwater explosion; bubble oscillation period; estimating method; TNT
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