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Table 1 Theoretical results and experimental data

Charge/(g) Experimental strain/ (10" %) Theoretical strain/(10 %) Error/ (%)
11.8 674 732 8.6
12.5 725 762 5.1
15.1 849 862 1.5
20.0 974 1043 7.1
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Table 2 Theoretical results and experimental data

Charge/(g) Experimental strain/(10°°) Theoretical strain/(10 %) Error/ (%)
50 1430 1514 5.8
75 1770 1921 8.5
100 2350 2278 —3.1
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Fig.1 Experimental tank and testing system for underwater explosion
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Table 3 Theoretical results and experimental data

Average of ) The time of first The time of first Strain
Charge ] Theoretical ] )
experimental _ experimental theoretical error
/(g ) strain/(10"°) i .
strain/(107°%) spike/ (ps) spike/ (ps) /CY0)
0.4 401 403 114 86 0.5
0.7 543 570 116 87 5
1.0 685 704 118 89 2.8
1.7 916 958 121 92 4.6
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Fig. 2 Shell strain produced by 0. 4 g explosive
1 000f 1 000r
800} 800
s 600, _ 600r
L 400 T
T 200 T 200
'g; , or g 0
—200r
=2 L
-400 00
—600 ‘ ‘ ‘ . -400 . ‘ ‘ . ‘
0 0.5 1.0 1.5 2.0 0 0.2 0.4 0.6 0.8 1.0
Time/(ms) Time/(ms)

B3 1.7 g 25 4F T S 5 155 po B 40 7 A2ty 2k
Fig. 3 Shell strain produced by 1.7 g explosive
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Study on the Intensity of the Cylindrical Vessel
by the Inner Underwater Explosion Shock Wave

FAN Zi-Jian"* ,SHEN Zhao-Wu',LIAO Xue-Yan',LIU Yuan-Dong'

(1. Department of Modern Mechanics sUniversity of Science
and Technology of China ,Hefei 230027 ,China;
2. School of Military Officer Elementary Education , National University
of Defense Technology ,Changsha 410072 ,China)

Abstract: The elastic shell strain of the cylindrical vessel produced by the inner underwater explosion shock
wave was analyzed and evaluated,according to the thin shell and underwater explosion theory. The relationship
between the elastic shell strain and three main factors, i. e. the vessel diameter, the shell thickness and the
mass of the inner explosion,is revealed by numerical simulation,and is examined by detailed experiments. The
experimental results show a better consistency with the numerical results.

Key words: underwater explosion;explosive vessel;fluid-structures interaction;elastic strain of shell



