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Fig.1 HRTEM images of aluminum nanoparticles (a) and

samples (b )prepared by electrostatic sprayin''®’
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Fig. 4 FESEM and XRD patterns of CuO/Al MIC changing with different times for magnetron sputtering: (a, c) Al/CuO NWs

magnetron sputtering for 20 min; (b,d) for 40 min; (e—i)XRD .EDS elemental mapping results for 20 min
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Fig. 5 SEM.TEM and EDS images of raw materials and AI@PVDF by solvent evaporation method: (a) PVDF; (b) Al/PVDF;
(c) Al@PVDF; (d) TEM image of PVDF shell; (e) the original SEM image of EDS area of AI@PVDF; (f—j) elemental mapping
images of Al, F, C and O; (k) preparations diagram of Al@PVDF'**
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Fig.6 Preparation process diagram of core-shell AlI@Ni with

tunable Ni layer thickness"™”’
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Fig.7 SEM image and EDS results of sample obtained from
ball milling: (a) Al/Ti; (b) single particle Al/TI@AP/NC; (c)
element distribution of single particle Al/Ti@AP/NC™"
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Fig.8 (a) SEM image of raw micronized Al powder; (b) SEM image of core-shell structure Al@ CuO with micronized Al as the

core; (c) TEM image of raw nano-Al powder; (d) TEM image of core-shell structure Al@ CuO with nano-Al as the core; (e—h)

elemental mapping of O, Al and Cu in Figure d'**
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composite propellants

Heat flow and mass loss curves of Al@CuO based
[52]
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(a) Temporal variations of temperature, (b) residual mass of Al, (c) reaction products within AI@AP under vacuum
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Research Progress of Al Matrix Composites with Core-shell Structure in the Field of Pyrotechnic Explosives

DONG Ying-nan, JIANG Yi-fan, ZHAO Feng-qi, LI Si-heng, LIU Ding, QU Wen-gang
(National Key Laboratory of Energetic Materials, Xi' an Modern Chemistry Research Institute, Xi' an 710065, China)

Abstract: The core-shell structure can effectively suppress the large aluminum (Al) agglomerates produced by combustion of
Al-matrix composites, enhance the energy release efficiency of Al powder, and improve its ignition performance and combus-
tion energy release characteristics. Based on the characteristics of core-shell structured Al-matrix composites, an overview of the
research progress was summarized. The commonly used preparation methods for core-shell structured Al-matrix composites were
discussed, effects of different compositions on the combustion performance, energy release efficiency and stability of these com-
posites were analyzed. Furthermore, the potential applications and future development directions of core-shell structured
Al-matrix composites were outlined. Optimizing the preparation techniques for core-shell structures to achieve large-scale pro-
duction, regulating the composition of the coating materials or constructing functional interlayers at the matrix-coating interface
can effectively improve the mass and heat transfer characteristics during the combustion process of Al-matrix composites.

Key words: core-shell structure; Al matrix composites; preparation method ; material composition; combustion properties
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