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Burning characteristics of aluminum particles in AP/HTPB composite propellants
— Effect of the pressure—
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Abstract: The Al particles are used as metal fuels in composite propellants of solid rockets to improve the propulsive
performance. However, the Al particles agglomerate at the burning surface of the composite propellants. The diameter
of agglomerated Al particles increases the burning time and decreases the combustion efficiency. In this study we

obtained about the relation between the burning time and the diameter of Al particles. We obtained that the evaporation

coefficient increased with increasing the pressure.
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Table 1. Composition of propellants [parts].

Sample name AP HTPB Al

Al 20 85 15 20
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Table 2. Experimental condition.

Atmosphere gas N>
Temperature in the chamber [K] 293
Pressure in the chamber [MPa] 04,06
Cylinder
Acrylic container [mm]
?25 x 108
-l
10[mm]

Figure 1. The shape ot propellants
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Figure 2. Experimental apparatus of collecting Al particles.
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Table 3. The relation between the mean diameter of Al

and the pressure.

ressure [MPa]
) 0.4 0.6
Distance [mm]
100 26.1 15.1
150 9.09 7.38
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Table 4. The relation between the evaporation coefficient

and the pressure.

The evaporation
coefficient [ms/um?]
0.003
0.008

Pressure at 0.4 [MPa]
Pressure at 0.6 [MPa]
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