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Abstract: During the combustion process of solid composite propellants containing Al, a
phenomenon of Al particle agglomeration on the combustion surface was found to have a significant
impact on the performance of rocket engines. A three-dimensional particle microscopic model of solid
composite propellants was established by using molecular dynamics algorithms to simulate the random
distribution characteristics of AP and Al particles in three-dimensional space. And a particle aggregation
model was established to analyze and study the aggregation phenomenon of Al particles in the random
filling model. The distribution patterns of Al particle size under different critical separation distances were
obtained, and compared with experimental data. Finally, the appropriate empirical formula for critical

separation distance and Al particle diameter was summarized. Then, the distribution law of Al particle size
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after agglomeration at the gas-solid interface was summarized, and the Rosin Rammler probability

distribution function of Al particles at the gas-solid interface was designed. The uniformity coefficient and

characteristic coefficient were 1.4453 and 86.49, respectively, through analysis, which can be used for

numerical simulation to calculate the initial particle size of surface Al particle injection during the retreat

process of solid fuel combustion surface.

Keywords: solid composite propellant; particle agglomeration; molecular dynamics;

particle injection; solid rocket
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