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Table 1 Detonation velocity and its factors

Noeplosie L e O T T ety me s velocyim 1 enonrt
1 EL506A 1.48 -1668.6 -59.4 28.821 4.248 15.006 51.925 7200 7398.505 2.757

2 C-3 1.6 -269.7 —41.8 22.802 2.830 32.763 41.604 7627 7628.214 0.016

3 Comp. B(order A )1.68 41.8 —45.4 25.100 2.622 29.844 42.434 7840 8037.416 2.518

4 EL506C 1.48 -1777.4 -63.9 37.908 5.774 11.839 44.479 7000 7194.156 2.774

5 PBX-9011 1.77 -169.4 -39.072 20.760 3.180 34.300 41.760 8500 8315.399 -2.172

6 Picratol52/48 1.63 1037.1 -62.6 32.984  2.329 20.710 43.978 6970 7168.132 2.843

7 A5 1.793 255.1 =25 16.964 2.827 37.371 42.837 8733 8530.193 -2.322

8 Cyclotol75/25 1.71 121.3 -34.6 21.356  2.579 33.033 43.031 7938 8132.371 2.449

9 A3 1.64 118.8 -50.7 22.444  3.741 34.447 39.368 8470 8268.490 -2.379

10 PBX-9501 1.84 95.3 -26.875 17.651  2.862 36.422 43.066 8830 8626.935 -2.300

1 C4 1.59 139.3 -46.4 21.844 3.541 34.447 40.168 8040 8081.058 0.511

12 Pentolite50/50 1.7 -1016.2 —42 27.985 2.372 18.076 51.566 7530 7736.839 2.747
13 B3 1.62 35.1 —42.4 24.490 2.501 30.112 42.897 7700 7913.483 2.773
14 Octol 75/25 1.81 107.5 -34.6 21.356  2.579 33.033 43.031 8480 8387.116 -1.095
15 PBX-9007 1.64 298.2 —49.861 23.659 3.223 34.047 39.071 8090 8154.196 0.794

16 PBX-9205 1.67 243.0 —43.504 21.934 3.136 34.818 40.112 8170 8228.498 0.716
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Fig.1 Fitness curves for velocity of composite explosives by GA
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Table 2 Explosion heat and its factors

literature predicted )
No. explosive Prmo , values'"! values relat|ve0

/g - cm /K - kg /K - kg errors/%

1 C-3 1.719 6063.9 6098.277 0.567
2 EL506C 1.484 5896.62 5929.8 0.563
3 PBX-9011 1.795 6398. 46 6414.707 0.254
4 A5 1.793 6774.84 6742.727 -0.474
5  PBX-9501 1.855 6649.38 6559.638 -1.35
6 C-4 1.663 6649.38 6614.553 -0.524
7 Pentolite50/50 1.71 6398. 46 6432.837 0.537
8 B-3 1.75 6440.28 6473.143 0.51
9 Octol75/25 1.835 6565.74 6531.662 -0.519
10 Cyclotol75/25 1.776 6565.74 6754.706 2.878
1M1 A3 1.672 6607.56 6580.574 -0.408
12 PBX-9007 1.697 6523.92 6381.576 -2.182
13 PBX-9205 1.72 6105.72 6560.914 7.455
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Table 3 Comparison of predicted and experimental values of
detonation velocity for LLM-105/DNMT and LLM-105/
4 ,5-MDNI

test values predicted values of  relative errors

explosive /mes' HLLE-SVM/m - s™' /%
LLM-105/DNMT 7813 8040. 664 2.91
LLM-105 /4 ,5-MDNI 7512 7791.672 3.72
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Prediction of the Composite Explosion Parameters by HLLE-SVM

WEI Xiao-hong', CHANG Shuang-jun', SHEN Xiao-li’, GEN Rui-xiong', LEI Rui-chen'
(1. College of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China; 2. The army Representative Agency of Second Artil-
lery in 519 Factory, Changzhi 046012, China)

Abstract. In order to improve the prediction accuracy of the detonation parameters, a new method based on Support Vector
Machine(SVM) theory and Hessian Local Linearly Embedding algorithm ( HLLE) was proposed to predict 16 traditional composite
explosives. The original data after dimension reduction with HLLE, was input to regressively predict the heat and velocity of com-
posite explosion by SVM. The best kernel function parameter and penalty factor are selected by Genetic Algorithm( GA). The cal-
culated results of the explosives almost agree with those of the literature, and the relative error is within +3% . Using the method,
the values of detonation velocity for 2 ,4-diamino-3,5-dinitro pyrazine-1-oxide/1-methyl-3,5-dinitro-1,2 ,4-triazole and 2 ,4-diami-
no-3,5-dinitro pyrazine-1-oxide/1-methyl-4 ,5-dinitroimidazole were predicted and compared with experimental and the relative
errors are 2.91% and 3.72% , respectively, showing that the proposed method is comparatively accurate.

Key words: physical chemistry; composite explosive; Support Vector Machine (SVM) ; Hessian Local Linearly Embedding algo-
rithm (HLLE) ; detonation parameters
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