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Abstract:

Multiple micron-sized nano-composite thermite powders were recently prepared by mechanical milling
starting with powders of aluminum and metal oxides, such as CuO, MoO3, Fe203, Bi20Q3, and others.
The prepared powder particles are fully dense and comprise of an aluminum matrix-and inclusions of
the oxidizer. Characteristic dimensions of the inclusions vary in the range of 10-100-nm. These materi-
als are substantially more sensitive to various ignition stimuli, including heating, mechanical shock, or
electro-static discharge compared to thermites with the same bulk compositions but containing compo-
nents mixed on a coarser scale. The increased sensitivity is caused by a very high area of the reactive
interface between fuel and oxidizer. Reactions occurring at relatively low temperatures that can be ne-
glected for the materials with smaller interface area become very important for these nanocomposite
materials. These reactions result in both substantial heat release and modification of the reacting com-
ponents prior to their ignition. Therefore, both ignition kinetics and combustion dynamics of these nano-
composite materials depend on the pre-ignition reactions, which are, in turn, are affected by heating
rates and other experimental conditions. In this talk, several experimental studies of ignition of nano-
composite thermites will be discussed and results will be compared to one another. Mechanistic investi-
gations of different pre-ignition reactions using thermo-analytical experiments will also-be presented. A
multi-step ignition mechanism will be reviewed and its suitability for different materials and-different igni-
tion scenarios will be discussed.
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