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Fig.1 TEM image of HTPB coated Al particles'*
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Fig.2 Formation progress of core-shell AI@ GAP particles
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il 2 A AE TS W 5 SR FH AR e 6 28 AT LA AEE 2% 5 8 1Y
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surface properties and optimization of system and operating

Surface Modification Technologies of Energetic Aluminum Powders: A Review

LIU Yong, BAIl Hai-jun, GAN Qiao-yu, JING Huang-li, SHI Jian-bo, WANG Hong-bo, HUANG Ge, ZHAO Qi-zhi
(The 61699 Unit of Chinese People’s Liberation Army , Zhijiang, 443200, China)

Abstract: Energetic aluminum powders have been widely used in propellants and explosives. However, aluminum powders usu-
ally suffer from the drawbacks of aggregation and spontaneous oxidation, which lead to decrease in energy density and burning
rate and increase in ignition temperature. Developing energetic performances of aluminum powders by various surface modifica-
tion technologies according to practical demands is an international hot research topic. Herein, the materials used for surface
modification of aluminum powders, including energetic materials, fluoropolymers, metallic oxide, inert polymers, low-molecu-
lar-weight organics and elementary substance, were reviewed based on the corresponding reaction mechanisms during energy
release. The application scenarios of different modification methods were introduced and the development trends were prospect-
ed. Further improving and even controlling the performance of composites of fluoropolymers modified aluminum powders with
metal oxides and energetic materials etc. will be a key research direction in the future.

Key words: energetic aluminum powders; surface modification; core-shell structure; antioxidant activity; ignition temperature;
energy release rate; energy density
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