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Table 1 Similar coefficients of TNT and PETN
parameter
losi p » T T L
explosives T
p. /g_cm-z m 0/ W3 /W3 E/W3
K & K & K & K &
TNT 1.57 52.4 1.13 0.084 -0.23 5.75 0.89 8.4 2.4

PETN 1.76 63.26 1.20 0.08 -0.30 - - - -
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Table 2 Results between the calculations

and similar rules for TNT

P/ MPa 0/ s E/m - kPa I/kPa - s
R/m similar similar similar similar
calculated calculated calculated calculated
rule rule rule rule
0.5 114.0 113.5 71.6 70.6 347 333.7 10.6 10.2
1.0 52.4 51.8 84.0 78.4 84.4 75.8 5.7 5.1
1.5 33.0 32.1 92.2 80.4 37.0 30.0 4.0 3.5
2.0 24.0 23.9 98.5 96.9 20.5 17.9 3.1 2.4
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Table 3 Results between the calculations

and similar rules for PETN

P/ MPa 0/ s E/m - kPa I/kPa « s
R/m similar similar similar similar
calculated calculated calculated calculated
rule rule rule rule

0.5 145.3 144.8 69.0 71.5 - 561.3 - 13.0
1.0 63.3 65.4 85.0 79.6 - 125.8 - 6.5
1.5 38.9 43.8 96.0 81.7 - 55.9 - 4.3
2.0 27.5 29.7 104.6 85.2 - 24.6 - 2.7
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Fig.2 Pressure change from calculation for

1 kg TNT underwater explosion
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Fig.3 Pressure-time curves from calculation for 1 kg TNT

and 1 kg PETN underwater explosion
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Numerical Analysis on Energy Output of Underwater Explosion

for High Energetic Explosives

ZHANG Zhi-jiang, XU Geng-guang

(State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The interface of the multi-medium fluid was caught with Level-Set and the interface was dealt with modified Ghost Fluid

Method. The coefficients of JWL about detonations were obtained from isentropic expansion data calculated by Kihara-Hikita-Tanaka

(KHT) and were programmed. The energy output of underwater explosion for TNT and PETN was calculated. Results show that

energy output calculated by the program is consistent with that calculated by explosion similar rules, and the error is less than 10% .

Key word : explosion mechanics; underwater-explosion; similar-rule; ghost fluid method (GFM)
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Predicting the Impact Sensitivity of Explosives by Artificial Neural Network

WANG Guo-dong'”, LIU Yu-cun®
(1. Ordnance Engineering College, Shijiazhuang 050003, China;

2. Department of Environment and Safety Engineering, North University of China, Taiyuan 030051, China)

Abstract: A method was introduced for predicting impact sensitivity of explosives by the artificial neural networks. Combining with

the topological parameters and the quantum-chemical parameters which obtained by analyzing the fully optimized geometries and the

vibration analysis of 36 CHON explosive molecules using the density functional theory ( DFT) method at the BALYP/6-31G " level,

seven molecular descriptors close related to Hy, were selected, including total electronic energy,lower unoccupied molecular orbital

energy ,oxygen balance index,number of oxygen atoms, active index, indicator of aromaticity (0 or 1), indicator of —CH in a (0 or

1). And the artificial neural network ( ANN) with these descriptors as neurons in the input layer was established to predict impact

sensitivity of explosives. The predicted data of the ANN were compared with experimental and those of two traditional models

established by the oxygen balance index (OB,,, ) and the active index ( F) respectively. Results show that the root mean squares

errors of ANN model is 17.84 c¢m and that of the two traditional models is 42.71 cm and 36.47 cm respectively.

Key words: physical chemistry; artificial neural network ; impact sensitivity ; quantum-chemical parameter



