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Fig.1 Controlling the morphology and microstructure of energetic materials by microemulsion method. (a) twinned TATB

growth mechanism diagram''®
commercial TATB micropowders (bottom) "',
three-dimensional ANPZ'"7!
ANPZ'
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, (b) SEM image of twinned TATB'*,
(d) three dimensional ANPZ growth mechanism diagram*
, (f) DSC curves of nanosheets (9 h) ANPZ and three dimensional dendritic microstructures (30h)

(c) DSC patterns of twinned TATB nanobelts (top) and
71 (e) SEM image of
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(a) H-RDX assembly mechanism diagram®’, (b) the main growth surface of NR on RDX'**, (¢) flow chart of CV-HMX
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Fig.4 Morphologies of sublimation deposition reaction device and product™®”’, (a) TG-DSC curves of raw RDX, (b) schematic

diagram of the constructed reaction device, (c) crystal morphology of RDX sublimation deposition on different substrates
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Fig.5 Mechanism and test results of solvent thermal induced interface self-assembly'*’, (a~f) SEM images of CL-20 intermedi-

ates with different assembly times at 100 °C , with increasing time from a to f until 4 hours, (g) XRD patterns of CL-20 crystals at

different assembly times, (h) schematic diagram of self-assembly process of crystals induced by hot solvent
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Fig.7 (a) schematic diagram of sheet-like HMX growth on
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shaped HMX'**' | (d) optical microscope image of snowflake
shaped HMX'*"
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, (a) schematic fabrication description of the composites, (b—c) TG-DSC curves of
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sitivities of raw materials, physical mixtures, and nanocomposites, (f) friction sensitivities of raw materials, physical mixtures,
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(a) schematic diagram of HMX/TATB co-particle preparation'®’, (b) BAM sensitivity testing results of raw HMX, me-

chanical mixing of TATB and HMX, and HMX/TATB co-particles"®, (c) schematic diagram of hydrogen bonding interactions
between RDX/DATB co-particles, blue lines indicating hydrogen bonding'”"’, (d) 8- HMX/DATB co-particle hydrogen bonding
interaction diagram'”"’, (e) B-CL-20/DATB co-particle hydrogen bond interaction diagram'”"
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Advances of Assembly and Performance of Energetic Materials

LIU Dan, WANG Jun-ru, ZHAO Xu, YANG Zhi-jian
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: The morphology and structure of energetic materials have significant impact on their various properties. In order to im-
prove the inherent performance of existing energetic materials and meet the different application requirements of weapon, the as-
sembly of energetic materials is an effective technology. Based on the relevant works of domestic and foreign scholars, the cur-
rent methods of energetic materials assembly and the effects on performances were summarized from two perspectives: the di-
rectly affecting the structure of single-component energetic materials through assembly and regulating their performance, and the
assembly components and composite structure of multi-component composite energetic materials synergistically regulating the
performance. The enlightenment of other functional materials assembly for energetic material was elaborated. Currently, the as-
sembly of single-component energetic materials can achieve new crystal morphology, while multi-component assembly can
compensate for the inadequacy of available performance control, and achieve synergistic improvement of energy and safety per-
formance. However, the development of energetic material assembly still faces problems such as monotonous assembly meth-
ods, difficult process control, unclear assembly mechanisms, and insufficient research on multi-components. Future research
may focus on three perspectives: the improvement of crystal assembly theory for energetic materials, the development of meso-
scopic characterization techniques, and the exploration of new assembly technologies.
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