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Abstract; The addition of aluminium particles can effectively improve the energy characteristics of solid
propellants, but it also brings negative effects such as specific impulse loss, slag deposition, and
intensified nozzle erosion. Therefore, conducting research on the characteristics of final condensed phase
products in solid rocket motors is of great significance for evaluating and improving the performance of
solid rocket engines. The final condensate products were taken as the main research object, and a
dynamic measurement system for high-temperature and high-speed particle characteristics based on
particle size analyser was built for experimental research on AP/HTPB aluminized composite propellant
The

condensate products in the exhaust plume, including the change laws of the particle size, average particle

under the real working condition of solid rocket engine. distribution characteristics of final
size and types of final condensate products were revealed in this paper. It provides experimental and data
support for comprehensively understanding the size distribution characteristics of condensed products.
The working process of solid rocket engine can be divided into three stages (stages 1) ~@)) according to
the pressure distribution in the combustion chamber. In stage (1), The research shows that the condensate
products in the exhaust plume include the combustion products of powder explosive and propellant. The
random combustion characteristics of powder explosive and the sudden rise of pressure in the combustion
chamber will jointly affect the distribution characteristics of condensate products at this stage. The size
distribution of condensate products has the highest stability in stage (2), and characteristic distribution can
be applied to describe the size distribution of condensate products. The dispersion of size distribution of
condensate products in stage (3) is smaller than that in stage (D), and a sudden drop of pressure in
combustion chamber during this stage will affect the distribution characteristics of condensate products.
Sudden changes in combustion chamber pressure and temperature can alter the distribution
characteristics of condensate products modes, peak particle size, and mean particle size. Meanwhile,
the mass fraction of different types of condensate products varies with the operating stage of the solid
rocket engine.

Keywords: solid rocket motor; aluminized composite propellant; condensate products; particle size

distribution; dynamic particle size measurement
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