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Research Progress on the Influence of Impact Sensitivity of Energetic Crystal Materials

LI Hong-zhen, JIAO Fang-bao
(Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: In order to reveal the composition-structure-sensitivity relationship of energetic crystalline materials, the influence of
crystal characteristics, namely. the crystal structure, crystal morphology. multi-component crystal composition and composite
structure, as well as test conditions and sample state on impact sensitivity, were systematically studied and summarized and the
basic reasons were explored. The influence of crystal morphology. grain size, defects and aggregation structure on impact sen-
sitivity is mainly of macroscopic or qualitative. where the limit of influence and quantitative relationship of crystal characteris-
tics on impact sensitivity are unclear. The construction mechanism of cocrystallization, doping and coating of multicomponent
composite crystals is unclear, and the qualitative and quantitative relationship between composition and structure and sensitivity
is not established yet. The mechanism of the different crystal characteristics on impact sensitivity has not reached a unified un-
derstanding. On this basis. the strategies were proposed to reduce impact sensitivity from three aspects: crystal structure de-
sign, crystal particle morphology control, composite crystal design and preparation technology, which will provide a guidance
and reference for the design and application of high-energy and low-sensitivity energetic materials. 128 References were atta-
ched.
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Fig. 1 Influencing factors of impact sensitivity of energetic crystal materials
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Fig.2 Packing models of energetic molecular. (Left)Relationship between inter/intro-molecular potential energy(PE) and

sliding distance(D) in four stacking models of energetic molecular. Black curve and red curve denote the changed value of

PE with the sliding along front/back and left/right, respectively) ; (Right) Packing models of energetic cocrystal molecular
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HMX
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a orthorhombic 1.981 20.7
B orthorhombic 1.985 24.2
CL-20
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a monoclinic 1.932 62
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Table 2 Relationship between crystal characteristics and

impact sensitivity of CL-2017*]

morphology  length/ mean Hso /cm
sample
description  width ratio diameter/ pm  (5kg hammer)
a dipyramid 2.0 170 25.5
b cuboid 2.2 95 36.4
c cubic 1.4 118 41.8
d spherical 1.1 142 52.6
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Table 3 Comparison of impact sensitivity of HMX-Based composite crystal materials

sample No. components and coating structure of explosive crystal materials creparation method impact sensitivity/)
1t composite of HMX crystal trapped by 2D-layer TAGP in-situ polymerization and coating 54.9
oLl composite of HMX crystal trapped by 2D-layer MGP in-situ polymerization and coating 20
3kl composite of HMX crystal trapped by 2D-layer MHGP in-situ polymerization and coating 20
4L ns] HMX@PDA core-shell compsite in-situ polymerization and coating 13.6
5Lie] HMX@ estane(@ TATB sandwich structure coating by ultrasonic 54.9
eL17- 119 HMX@ TATB@PDA sandwich structure coating 10
771l HMX@HPW @PDA sandwich structure coating 13
8 HMX raw materials recrystallization 7.4
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Table 4 Influence of test amount of sample on impact

sensitivity of explosive

explosion probability/ %

sample No. explosive formulation
50mg 40mg 30mg
HMX 100 100 100
TNT 8 16 32
TATB 0 0 4
87 % HMX/7 % TATB/
JOB-9003 4. 2% binder/1.8 % 0 25 76
desensitizer agent
87 % HMX/7 % TATB/
402 # 3.3 %binder/0.7 % 0 12 96

desensitizer
95 % HMX/4. 3 % binder/

JO-9159 12 42 80
0.7 % desensitizer
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Table 5  Critical impact energy of four explosives powder and

impact energy of explosive pillar

explosive Eso/(Nem) E,/(N+m)
Tetryl 21.2 103.3
TNT 77 .67 396.7
95 % RDX/5 % Insensitive agent 61.3 161.9
95 % TATB/5 % Kel-F800 378.4 451.7
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