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Explosion temperature distribution development of emulsion explosive with 4% TiH, powders'®

(a) Schematic diagram of the experimental platform. (b) High-speed grain shadow photographs of CL-20 with 10 pm
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Fig. 12

(a) A schematic diagram of the determination of EM sensitivity from LSS and the correlation between laser-induced

spark parameters, intrinsic parameters, and sensitivity. (b) The impact sensitivity (left axis, blue solid circles) and electron den-
sity (right axis, red solid triangles) vales of single-compound explosives. (¢) The friction sensitivity (left axis, blue solid circles)
and plasma temperature (right axis, red solid triangles) values of the tested samples. (d) The correlation between the electrostat-

ic sensitivity and OB. (e) The correlation between laser sensitivity and thermal conductivity. The dotted lines in (d) and (e) indi-

cate 95% prediction intervals for the linear fits''*"’
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bution of atoms in the CL-20 supercell at different times under piston impact at 2000 m s’
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Advances in the Application of Thermal Property Characterization Technology for Energetic Materials

WANG Jia, HAO Ping, JI Zhan-hui, GAO Jian-bing, MO Nan-fang
(Inner Mongolia Institute of Synthetic Chemical Industry , Hohhot , Inner Mongolia 010010, China)

Abstract: Energetic materials serve as the energy source for munition damage, directly impacting the strike range and effective-
ness of munitions. With the increasing strategic requirements of modern weapon systems for high energy, high efficiency and
high security, research on the thermal properties of energetic materials has gained more attention. The thermal properties of ener-
getic materials not only directly affect the energy output, control and regulation of energetic materials, but also are related to the
safe transportation, storage and use. In order to provide a reference for the research methods of thermal properties of energetic
materials, this paper systematically reviews the thermal performance characterization techniques and theoretical prediction mod-
els applied to energetic materials in recent years, involving the analysis of thermal decomposition reaction mechanism, combus-
tion performance test, detonation performance evaluation and safety performance prediction, and analyzes and compares the
characteristics and application scope of each characterization technology. Finally, it proposes that the experimental characteriza-
tion technology in future research should be developed in the direction of high integration, high spatiotemporal resolution, small
dose non-contact interference, and real-time monitoring and analysis. In the computational simulation research, it is necessary
to co-construction and share the standard database according to the actual production of energetic materials, in order to obtain a
high-precision and high-efficiency performance prediction model.

Key words: energetic materials; thermal decomposition properties; combustion performance; detonation performance; sensitivity
prediction
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This study thoroughly examines and summarizes the thermal decomposition performance, combustion performance, detonation

performance, safety performance characterization techniques and theoretical simulation methods of energetic materials. Based

on the current application status of performance characterization techniques, it proposes the development prospects of multiple

characterization methods that mutually support each other, real-time analysis, and standard data sharing. This provides a

reference for a comprehensive understanding of the thermal performance, output energy regulation, and safe use of energetic

materials.
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