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Abstract: Aiming at the dynamic behavior of aluminum agglomerates on the burning surface of NEPE pro-
pellant, the dynamic combustion process of aluminum agglomerates at the surface and out of the burning surface
of aluminum in the NEPE propellant was studied under 1, 2, 3MPa nitrogen environment, and a simplified theo-
retical model for the burning surface—particle motion was proposed. The results show that the agglomeration of alu-
minum particles can be divided into three processes: accumulation, aggregation and agglomeration. The second-
ary agglomeration of aluminum particles may occur on the propellant surface and out of the burning surface,
which usually leads to the formation of large—size agglomerate. Based on the simplified theoretical model, it is be-
lieved that the agglomeration time of aluminum agglomeration is affected by the pressure, the volume fraction,
and radius of the aluminum particles. The same size aluminum agglomeration time decreases with the increase of

pressure, and the degree of influence in the high—pressure environment decreases, which is consistent with the
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simplified theoretical model. At the same time, the pressure will affect the flow velocity of the aluminum agglom-

erates after they leave the combustion surface. Under the same pressure condition, the initial agglomerates with a

smaller diameter move faster with the flow, and the initial agglomerates with a larger diameter move more slowly

with the flow.

Key words: NEPE propellant; Aluminum particles; Agglomeration; High—speed photography; Com-

bustion theory
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Fig.1 Reaction process of aluminum in solid rocket motors
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Fig. 3 Formation process of aluminum aggregates at

propellant burning surface
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propellant during burning
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Table 1 General parameters of a planar burning surface

moving together with the Al particle

Parameter 1IMPa 2MPa 3MPa
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Fig.7 Velocity of initial agglomerates leaving burning

surface

Table 3 Velocity fitting results of initial agglomerates

leaving burning surface under different pressures

Pressure/MPa Fitting parameter Correlation coefficient
1 b=256,¢=-0.05 0.96758
2 b=315,¢=-0.01 0.98358
3 b=409,¢=-0.06 0.98183
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