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Energy and Sensitivity Evaluation of Explosives and Their Applications
Based on Maximum Entropy Theory

WANG Yu, FENG Shunshan

State Key Laboratory of Explosion Science and Technology; School of Mechatronical Engineering, Beijing Institute of
Technology, Beijing 100081, China

Abstract Energy and sensitivity are important performances of explosive which need to be carefully studied and accurately measured;
therefore an energy and sensitivity evaluation method of explosives based on maximum entropy theory is created. The information related
to energy and sensitivity of explosives is collected with statistical method and the entropy is calculated, the maximum entropy explosive is
made as the most balanced one. The evaluation results indicate that the insensitive explosives are more balance than the energetic
explosives in evaluation objects, the relationship between energy and safety of explosive is deduced from the evaluation results. The
evaluation method is applied to formulation design in order to get the explosive formulation that is more balance in term of these two
performances, the results show that NQ can become a good insensitizer for RDX and HMX. At last, a sample of RDX/NQ/TNT-25.5/34.5/
40 formulation is prepared and the detonation velocity and rifle shooting sensitivity are tested, experimental results indicate that sample’s
detonation velocity only reduces a little bit however it is much more insensitive compared with TNT/RDX explosives, it is proved that the
proposed formulation design method is feasible.
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Fig. 1 HMX based composite explosive
formulations
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Table 1 HMX based explosives” maximum
entropy formulations

b2 Hh £k RORMIE BRI Be 5 weit
1 HMX/TATB 1.049 17.7/82.3 12.4/57.6/30
2 HMX/NQ 0.952 48.4/51.6  33.9/36.1/30
3 HMX/NTO 0915 27.2/72.8 19/51/30

E BTy R A5 ) HMX/4L B4 5 /TNT, Bl 4% 4 70%.,
Notes: For HMX/desensitizer/TNT, solid content is 70%.
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Fig. 2 RDX based composite explosive
formulations
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Table 2 For RDX based explosives” maximum
entropy formulations

s Hh £k mRMEE Pk e J5 v it
1 RDX/TATB 1.043 8.8/91.2 5.3/54.77/140
2 RDX/NQ 0.920 42.6/57.4  25.5/34.5/40
3 RDX/NTO 0.904 4.6/95.4 2.8/57.2/40

VE B X i 4 A RDX/46 R 48 o /TNT, B A% 4 60% .,
Notes: For RDX/desensitizer/TNT, solid content is 60%.
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Fig. 3 Charge Sample (a) and installation of twin-string
probe in a detonation velocity test (b)
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Table 3 Results of detonation velocity and
rifle shooting test
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