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Fig.2 Single-crystal appearances of TNT, RDX and HMX explosives
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Linear Correlation between Micro-plastic Properties of TNT, RDX and HMX Explosives Crystals and Their
Corresponding Impact Sensitivities

WEN Mao-ping, FU Tao, TANG Ming-feng, TAN Kai-yuan, XU Rong, CHEN Tian-na
(Institute of Chemical Material, China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: In order to study the effect of the crystal microscopic properties of elemental explosives on their macro-mechanical be-
havior and impact sensitivity of composite explosives, the micro-plastic characterization methods of TNT, RDX and HMX were
studied. And the correlation analysis between the micro-plasticity of the explosive crystals and their impact sensitivities of the ele-
mental explosive was carried out. Nano-indentation technology was used to test and calculate the micro-elasticity and mi-
cro-plasticity of TNT, RDX and HMX explosive crystals, and a calculation method based on the ratio of plastic energy and inden-
tation energy (7,) was proposed to quantify the micro-plastic properties of explosive crystals. The results showed that, compared
with the micro-plasticity (§,) calculated by the indentation depth, the linear correlation coefficient between the micro-plastic
properties (n,) of the explosives crystals obtained in this research and impact sensitivities (P) of explosives in simple powders
reached 95.8%, or micro-plastic properties of simple explosives were highly related to their impact sensitivities on the mi-
cro-characterization method of plastic properties of explosives crystals proposed in this paper. This research provided a micro-
characterizing method for evaluating safety levels of explosives.
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