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Research on Numerical Simulation for Influence of Shell Thickness on
Bubble Characteristics of Warhead Explosion
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Abstract The explosive characteristics of warhead with and without shell under charge radius of 0.15 m, 0.42 m, and 0.55
m are numerically simulated using LS-DYNA software. The characteristic parameters of shock wave pressure and bubble pulsation
pressure of the charge with and without shell during underwater explosion are analyzed. Numerical calculation results of different e-
quivalents, different charge radius and with/without shell are compared and concluded. Research results indicate that effect of shell
on underwater explosion bubble pulsation is remarkable ; while the thickness of shell does not have much influence on formation time
of bubble, it is of great influence on pressure peak of bubble. Therefore, the shell of warhead must be considered in underwater ex-
plosion research.
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Table 1 Comparison of explosion characteristics of charge without shell with different weights
T 2 o5 %@%/J\ Exj@ 7Jiilﬁ KB b sl AL
" iz Jke BIURSE  Honk Hook o Wi {EHIET1 BRI 8]
/m /m /N /A il JEJi/MPa /MPa /s

1 015 204 0.005 - - 0.02x50 23 0.588 0.268

2 042 506 0.021 600 24920 0.1x10 37 1.83 0.544

3 042 506 0.020 726 25456  0.02x50 37 1.78 0.544
4 055 1135 0.033 486 24 284 0.02x50 49 2.02 0.584

5 055 1135 0.022 1014 26 708  0.02x50 49 1.54 0.58
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Fig. 2 Comparison diagram of pressures of shock wave without shell
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Table 2 Comparison of explosion characteristics of charge with shell with different weights
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/m /m /A L i) JEf1/MPa  /MPa /s
1 015 23.04  0.005 0.006 600 24880  0.02x50 26 0.837 0.268
2 015 23.04  0.005 0.01 600 24 840  0.02x50 26 0.703 0.276
3042 506 0.1 0.025 54 21260 0.08x12.5 42 1.732 0.572
4 042 506 0.1 0.04 54 21260  0.02x50 42 2.012 0.588
5 055 1135  0.033 0.033 486 24284  0.2x50 49 2.220 0.620
6 055 1135  0.022 0.05 1014 26708  0.02x50 49 2.472 0.616
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Fig. 3 Pressure spatial distribution diagram of continual explosion under operating condition 4
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Table 3 Comparison of explosion characteristics of charge with and without shell
T AL Pz 75 i f/NRTT IKBRE AOMIEER S R
o osEk /m /m Rob/m )53t g /MPa i) /s
1 J  r=0.15 d=0 0.005 0.02x50 0.588 0.268
2 A r=0.15 d=0.006 0.005 0.02x50 0.837 0.268
3 J r=0.15 d=0 0.005 0.02x50 0.588 0.268
4 H  r=015 d=0.01 0.005 0.02x50 0.703 0.276
5 J r=0.42 d=0 0.021 0.1x10 1.827 0.544
6 A r=042 d=0.025 0.021 0.5%20 2.362 0.56
7 T r=042 d=0 0.021 0.02x50 1.778 0.544
8 H =042 d=0.04 0.1 0.08x12.5 2.012 0.588
9 J  r=0.55 d=0 0.033 0.02x50 2.020 0.584
10 A  r=0.55 d=0.033 0.033 0.2x50 2.220 0.62
11 J r=0.55 d=0 0.022 0.02x50 1.539 0.58
12 A r=0.55 d=0.05 0.022 0.02x50 2.472 0.616
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Fig. 4 Comparison of shock wave curves of different charge weights under various operating conditions
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