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Models of aluminum agglomeration in solid propellants

AO Wen, LIU Pei-jin

(Science and Technology on Combustion, Internal Flow and Thermal-structure Laboratory,

School of Astronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The research progress on the aluminum agglomeration in solid propellants
was reviewed. The limitations of present studies was discussed, followed by the analysis of
valuable research directions of agglomeration models in future. The physical process of alu-
minum agglomeration can be divided into three stages, accumulation, aggregation and ag-
glomeration. The present agglomeration models may be classified to five categories, which
are empirical model, pocket model, physical model., random packing model and condensed-
layer model, respectively. Highly accurate and widely applicable models used to predict the
aluminum agglomeration behavior is still lacking. Developing new agglomeration models
which can predict the size distribution of the agglomerates with low computational expense
will be a hot issue in future. Physical model is promising due to its capability of the descrip-
tion of agglomeration nature. The combustion experiments of aluminized propellants was
conducted at pressure of 5 MPa, and agglomerate diameters on the propellants burning sur-
face were obtained by a high-speed camera coupled with a microscope. The experimental re-
sults were compared with the prediction results of Hermsen model and Salita model. The
prediction errors of agglomeration diameter are 8. 7% and 9. 6% by Salita model, for propel-
lants with burning rate of 5. Imm/s and 8. 0mm/s, respectively, whereas the prediction er-

ror reachs 19.2% by Hermsen model for the high burning rate propellant. Overall, it is
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shown that Salita model has a more reasonable accuracy.
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