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Table 1
propellant

Composition of aluminum-magnesium oxygen-poor

composition mass fraction/% particle diameter/pm

AP 36.0 100-120
HTPB 20.0

Al 20.0 ~24

Mg 20.0 ~30
others 4.0
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Fig.1 Schematic diagram of the laser ignition experimental
system
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Fig.2 The secondary agglomeration process of the agglomer-

ates leaving the burning surface
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Table 2 The burning rate and values of D(4,3), D(3,2) of
Al agglomerates for aluminum-magnesium oxygen-poor pro-

pellants at different pressures

p/ MPa r/mm-s™' D(4,3) / pm D(3,2) / pm
0.2 2.35 103.03 25.08
0.6 2.84 83.64 36.68
1.0 3.21 55.46 46.67

Note: ris the burning rate. p is the pressure. D(4,3) is the volume average

size. D(3,2) is the surface area average size.
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Agglomeration Characteristics of Aluminum Particles in Aluminum-magnesium Oxygen-poor Propellant

LI Lian-bo, CHEN Xiong, ZHOU Chang-sheng, ZHU Min, LAl Hua-jin
(School of Mechanical Engineering , Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: To study the agglomeration behaviors and agglomeration characteristics of aluminum particles in aluminum-magne-
sium (Al-Mg) oxygen-poor propellant, the combustion process of Al-Mg oxygen-poor propellants and the microstructure and
particle size of agglomeration products of Al particles were investigated by using scanning electron microscopy and optical visual-
ization experiment method. A model for predicting the aluminum agglomeration size was established and fitted to the experimen-
tal data. Results show that the secondary agglomeration occurs after the agglomerate of aluminum droplet formed on the combus-
tion surface is separated from the combustion surface. At 1.0 MPa, the propellant specimens burns sufficiently, the aluminum
particles after burning become smooth spherical alumina particles and the magnesium particles after burning become white floc-
culent magnesia. At 0.2 MPa, the propellant specimens burns insufficiently, the aluminum particles are not completely oxidized
and the surface is rough. With the increase of combustion chamber pressure, the volume average particle size D(4,3) of alumi-
num agglomerate decreases, while the surface area average size D(3,2) increases, and particle size distribution tends to single
peak, indicating that with the increase of pressure, the closer the values of D(4,3) and D(3,2) are, the more regular the shape
of aluminum agglomerate is, and the more concentrated the agglomeration size distribution is. The agglomerate size is inversely
proportional to the burning rate.

Key words: aluminum-magnesium oxygen-poor propellants; microstructure; environmental pressure; particle size distribution
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