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Aluminum powders are used in explosive compounds to enhance their performance. Despite the high
level of energy capacity, one fails to fully implement their potential. This is due to both relatively large size
of particles used and the presence of an oxide film with high protective properties on their surface [1].

In recent years much attention has been paid to the development of various aluminum activation methods
to maximize the potential of powdered aluminum. The paper presents the results of thermal analysis of
aluminum powders activated by various methods. The investigation included thermal analysis using thermo-
gravimetric and differential thermal analyzers. Table 1 gives the names and characteristics of the tested
samples of activated aluminum powders [2, 3].

Table 1
Samples of activated aluminum powders
Sample Aluminum composition and fabrication method Average particle diameter, pm
Nanoaluminum High-energy milling method 0.07-0.80
Aluminum g/ph (gas-phase) | Gas-phase synthesis with subsequent passivation 0.04-0.30
_ [\
“Start 1” ASD-4 +2%V,0; 8.9+1.8
Surface coating
~ 0
“Start 2" ASD-4 +2%Fe(NO,), 8.341.6
Surface coating
_ 0
“Start 3 ASD-4 + 5%Fe(NO,), 11.841.8
Surface coating
_ 0 0
“Start 4 ASD-4 +2%V205 + 5.A>Fe(N03)3 9.7+1.9
Surface coating
. 0
“Start 5” PA-4 +2%V,0s 32.746.5
Surface coating
_ 0
“Start 6” PA-4 + 2:Fe(NO,), 33.846.8
Surface coating

When heated in air, aluminum powders oxidize with heat release. The increase in sample mass was
recorded on thermogravimetric analysis (TGA) curves in two stages: the first stage is below the melting point
of aluminum, and the second one is above this point.

The thermal analysis data showed that oxidation parameters of the activated powders differed from
those of the original ones; aluminum activation resulted in the increased aluminum reactivity, the oxidation
temperature of aluminum decreased significantly, and the maximum weight gain increased. The highest
reactivity was observed for the g/ph aluminum sample.
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