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Fig.1 Experiment layout of underwater explosion for two

45 degree

component charge
1—pedestal,2—wire rope,3—cross wood support,

4—explosive charge,5—lifting rope,6—directional control rope
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Table 1
kg group charge

Shock parameters of underwater explosion for 1.0

R/m P./MPa I/kPa-s 6/ms 6.76/ms
2 25.61 5.08 0.120 0.804
3 15.53 3.75 0.159 1.065
4 11.93 2.77 0.153 1.025
5 9.76 2.28 0.164 1.085
6 7.1 1.96 0.186 1.246

Note: P is peak pressure of shock wave, I is impulse, 6 is time decay con-

stant, 6.70 equal to tin formula (1).
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Fig.3 Underwater explosion pressure-time history of two 0.5 kg charges(L=1.0 m, 0° measurement orientation)
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F2 WIS 0.5 kg %24 MK b ke o i 2 80
Table 2 Shock parameters of underwater explosion for two

0.5 kg charges

0° measurement orientation 45°measurement orientation

R/m p_ I t P P., I t

/MPa /kPa-s /ms /MPa  /MPa  /kPa-s /ms

2.0 31.69 4.47 0.558 17.04 15.67 4.58 0.863
3.0 18.92 3.05 0.543 11.03  10.20 3.15 0.892
4.0 14.65 2.39 0.551 8.60 8.33 2.40 0.898
50 1296 2.15 0.556 6.67 7.12 1.97 0.919
6.0 11.05 1.62 0.548 5.30 5.71 1.71 0.911
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Fig.5 The relations of shock wave peak pressure,impulse, and shock wave duration in respect to test distances
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Fig.6 Underwater explosion pressure-time history of four 0.25 kg charges(L=0.5 m, 0° measurement orientation)
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Table 3 Underwater explosion shock parameters of four 0.25 kg charges at 0.5 m array distance

0° measurement orientation

45° measurement orientation

Rjm P../MPa P.,/MPa P..;/MPa I/kPa-s t/ms P../MPa P_,/MPa P./MPa I/kPa-s t/ms

2.0 13.41 23.78 15.26 5.18 0.517 12.24 19.94 19.80 5.43 0.692
3.0 8.98 14.81 10.26 3.45 0.523 7.91 11.54 12.63 3.54 0.700
4.0 6.60 11.75 7.77 2.60 0.528 6.44 8.93 11.12 2.74 0.709
5.0 4.99 9.32 6.17 2.09 0.529 4.96 6.98 8.71 2.31 0.710
6.0 3.97 6.74 4.71 1.77 0.531 4.07 5.66 7.01 1.95 0.683
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Fig.8 The relations of shock wave peak pressure,impulse, and shock wave duration in respect to test distance
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Table 4
0.25 kg charges at 1.0 m array distance

Underwater explosion shock parameters of four

0° measurement orientation 45° measurement orientation
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m2

20 1598 1503 1261 639 625 1400 2637 854 567 1481

30 930 930 961 3.16 353 1459 1491 652 376 1426

40 697 729 719 236 288 1466 11.17 564 277 1317

50 571 598 608 200 230 1364 804 475 231 1.381

6.0 434 461 498 166 185 1236 628 361 172 1.011
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Table 5

underwater explosion for 1.0k g group charge

The shock wave similar constant and exponent of

K

pl
55.17 1.12 9.36 0.87 0.09 -0.39
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Table 6 The shock wave similar constant and exponent of underwater array explosion for two and four charges

Charge type L/m 0° measurement orientation
Kp ap K, Q
two charge 1.0
62.85 1.02 8.16 0.88
four charge 0.5 o o Koz o o o A “
’ 28.33 1.07 49.83 1.07 30.94 1.01 10.25 0.99
four charge 10 Kpl Apy sz py sz Ap3 Kp4 Apy K, @
’ 35.89 1.18 30.87 1.05 22.52 0.82 16.00 1.36 13.42 1.13
45° measurement orientation
two charge 1.0 o o Koa o N “
' 34.78 1.03 28.93 0.90 8.62 0.91
four charge 0.5 Ko o Kon e Ko o N “
’ 24.06 0.98 44.25 1.17 36.69 0.91 10.40 0.95
four charge 1.0 Ko o Kon o N “
64.41 1.30 13.94 0.69 11.62 1.03
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The Propagation Characteristics of Shock Wave for Muti-charge Underwater Array Explosion

HU Hong-Wei'*, WANG Jian’, FENG Hai-yun’, LI Dao-kui', GUO Hong-wei’
(1. College of Aerospace Science and Engineering , National University of Defense Technology, Changsha 410073, China; 2. Xi'an Modern Chemistry Research
Institute, Xi"an 710065, China; 3. Beijing institute of system engineerin , Beijing 100101, China)

Abstract: To investigate the coupling effect and propagation law of shock wave for underwater array explosion with multiple
charges. The shock wave parameters of group charge, two charges and four charges were measured by underwater explosion
test. The influence of charge quantity and array distance on peak pressure, impulse and loading time of shock waves were ana-
lyzed and revealed the relationship beween array explosion shock wave parameters and distances. The results showed that the
shock wave (symmetrical center line) can be superimposed in the focusing direction for two-charge explosion. The shock wave
pressure intensity increased by 22.8%=55.4% in the scale distance of 2—=6 m-kg ", and the gain increased gradually with the in-
crease of propagation distance. For four-charge array explosion, the peak pressure of the shock wave in the focusing direction
was close to that of group charge. For the same explosion points and layout of the array explosion, the impulse and shock wave
loading time can be improved by increasing the array distance. The loading time of shock wave pressure increased with the in-
crease of charge quantity and array distance. For two-charge and four-charge explosion, the peak pressure and impulse of multi-
ple shock waves were still consistent with explosion similarity law, but the loading time of shock wave pressure was not.
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