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Fig.1 The basic flow chart of the hybrid genetic algorithm
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Fig.2 The structural diagrammatic sketch of BP Neural Networks
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Tablel The comparison of the detonation velocity of
explosives between the model values of network trained

and the experimental values of literature

molecular oxygen charge detonation velocity

- E
weight ~ balance  density Jem + 57! E, /(;
(M) (0OB) /g-em™ p D ¢

exp mod

. molecular
explosives
formula

TNA  CeH,O,N, 224  -0.045 1.720 7.300 7.137 0.16 2.23
ONT  CyHgO;N,, 494  -0.073 1.800 7.330 6.962 -0.37 -5.06
TNT G H;ON; 221 -0.061 1.609 6.890 7.042 0.15 2.21
HMX C,HyO4Ny 296 -0.014 1.8 9.110 9.319 0.21 2.23
ABH CuHsO,N, 84 -0.043 1.780 7.600 7.602 0.02 0.2
NG CH,00N, 228 0.000 1.600 7.700 7.097 0.01 0.18
TNB G, H,ON; 213 -0.035 1.662 7.350 7.159 -0.19 —2.56
HND C,H;0,N, 439  -0.033 1.590 7.000 7.097 0.10 1.38
ONU  CGH,O4N, 176 -0.017 1.640 7.655 7.515 —0.14 —1.79
NBGN C,HsO,N, 28  0.000 1.640 7.860 7.8499 0.10 0.12
TANN CH,O,N, 167 -0.021 1.460 7.930 7.873 -0.06 0.59
HNAB C,H,O4N 444  —0.041 1.600 7.310 7.205 -0.01 0.20
DATB C¢H;O5Ng 241 -0.039 1.790 7.520 7.687 0.17 2.26
PETN CsHgO,N, 300 -0.033 1.760 8.2600 8.321 0.06 0.69
DDNP CoH,O5N, 210 -0.038 0.900 5.700 5.797 0.09 1.66
DIPAM C,,HyOgN,, 446 —0.043 1.760 7.400 7.564 0.05 0.6l
PNHA CgH,0,,N,, 409 -0.011 1.766 8.471 8.358 -0.17 —1.95
HNS  CuHgON, 438 -0.057 1.700 7.000 7.154 0.15 2.14
TNEH C,oH,O04Ns 472  -0.021 1.58 7.242 7.268 0.03 0.36
7610 C,HsO¢Ng 266 -0.011 1.785  8.550 8.38%4 -0.17 -1.94
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Table2 The comparison of the detonation velocity of
explosives between the predicted values of network

and the experimental values of literature

molecular oxygen charge detonation velocity
. molecular . o N -1 § E,
explosives formula weight balance  density /em - s E, o
(M)  (OB) /g-em™ p D ¢

exp pre

Tetry | C,H;OsNg 281  -0.041 1.710  7.850 8.109 0.26 3.27
RDX C;HeONg 22 -0.014 1.770 8.720 8.456 -0.26 -3.03
HONA C,H;0,N, 557  -0.035 1.780 7.560 7.943 0.38 5.07
DNTNN CsH,yOgN,, 394 -0.018 1.563 7.714 7.928 0.21 2.77
TACOT C,H,O4N; 388  -0.046 1.850 7.256 7.338 0.08 1.13
TNEB CyHgO Ny 444  —0.000 1.659  7.6719 7.726 0.05 0.69
Expl D CoHgO,N, 240 -0.046 1.550 6.844 7.225 0.38 5.57
EDNA C,H,O,N, 150 -0.020 1.620 8.100 7.869 —-0.23 -2.85
DINA C,HgO,N, 240 -0.017 1.630 7.712 8.208 0.50 6.43
TATB CeHsON, 272 -0.033 1.880 7.760 8.148 0.39 5.00
*NC CyuHyOpN, 1255 —0.011  1.300  6.305 6.434 0.13 2.04
BINEU CsHgO5N;; 328 —0.024  1.860 9.123 8.847 -0.28-.3.06
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Predicting the Detonating Velocity of Explosives Based on
Artificial Neural Network and Hybrid Genetic Algorithm

MA Zhong-liang', XU Fang-liang'*, LIU Hai-yan', ZHANG Wen-cai'
(1. hemical Industry and Ecology Institute of North University of China, Taiyuan 030051, China;
2. Chinese People's Liberation Army No. 66352, Beijing 010518, China)

Abstract; The model predicting the detonation velocity of explosives was founded on the back propagation ( BP) neural-network (BP

neural-network has been trained by a hybrid genetic algorithm which based on elitist model algorithm and adaptive crossover muta-

tion) , the three-dimension data modeling, molecular weight, oxygen balance and charge density of explosives. The detonation veloc-

ity of some explosives were predicted by using the ameliorative BP neural network model. The forecast results indicate that the pre-

dicted values by using this model approaches the experimental volues in literature. The absolute errors are 7% . And there are

some analogies between the relative parameters (including the molecular, oxygen balance and charge density of explosives) and the

detonation velocity of explosives. The results also show that the yield model has high predicting accuracy. It is a novel method for

predicting and estimating the detonation velocity of new explosives.

Key words: physical chemistry; detonation velocity; explosives; artificial neural network; hybrid genetic algorithm



