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Agglomeration characteristics of aluminum particles in AP/HTPB composite propellants
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Abstract: Aluminum (Al) particles are used as metal fuels in composite propellants of solid rockets to improve the

performance. However, Al particles agglomerate at the burning surface of composite propellants. Agglomerated Al particles

cause low combustion efficiency. This study obtained about the relation between the concentration of Al particles and the

agglomerated diameter. As a result, when the burning rate was constant, the agglomerated diameter remained unchanged by

the concentration of Al particles.
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Table 1. Composition of propellants [parts]

Sample name AP HTPB Al
Al O 925 7.5 0
Al 10 92.5 7.5 10
Al 20 925 7.5 20
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Table 2. Experimental condition

Atmosphere gas N>
Initial temperature [K] 293
Pressure in chamber [MPa] 0.1
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Figure 1. Experimental apparatus of the burning rate
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Figure 2. Experimental apparatus of the burning

surface observation
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gure 3. The relation of the concentration of Al and
the burning rate
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Figure 4. The relation between the concentration of Al

and the agglomerated diameter
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