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RDX Particle Size on Combustion Performance of a High-Energy Nitramine Propellant
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ABSTRACT: To study the effect of RDX particle size on the normal, high and low temperature combustion performance of a
high energy propellant (NP), a new high-energy nitramine propellant NPH was prepared by adding ultrafine RDX and ordinary
RDX, with average particle size (Dsp) of 6 um and 40 um respectively on the basis of NP propellant formulation. The combus-
tion properties of NP propellant and NPH propellant under normal, high and low temperature conditions were compared and
analyzed through a closed bomb test. The results show that when the content of RDX in high-energy nitramine propellant is
10%, both particle size of RDX can reduce the initial gas generation intensity of NP propellant, but ultrafine RDX can effec-
tively reduce the erosive combustion effect of NP propellant. Ordinary RDX reduces the intensity of gas generation and the
gradual increase of combustion in the stable combustion section of NP propellant, which leads to the deterioration of propellant
combustion performance. Ultrafine RDX reduces the intensity of high temperature gas generation in stable combustion section
while increasing it at low temperature, which is beneficial to reduce the temperature coefficient of the propellant charge. Both

particle sizes of RDX improve the structural stability of NP propellant and delays the splitting of propellant particles. The com-
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bustion split point of NPH propellant is higher than that of NP propellant from 0.77 to 0.83. The influence of temperature change

on the combustion decomposition point of propellant is negligible. The research can provide a reference for the formulation de-

sign and optimization of high-energy nitramine propellant containing RDX.
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Fig.1 Combustion performance curves of three kinds of propellants at normal temperature
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Tab.1 Combustion characteristic parameters of three kinds of propellants at different temperatures
6/°C Sample Iy/(MPas) ™! Tnax/(MPa's)™! Ve ti/ms
N1 1.04 1.09 0.78 7.32
20 N2 0.51 1.09 0.83 7.48
N3 0.43 0.92 0.84 8.25
N1 1.31 1.11 0.78 6.91
50 N2 0.68 1.15 0.83 7.23
N3 0.51 0.98 0.84 8.15
N1 0.85 1.01 0.77 7.27
—40 N2 0.49 1.02 0.82 7.71
N3 0.48 0.93 0.83 8.29
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Fig.2 Combustion performance curves of three kinds of pro-
pellants at high temperature
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Fig.3 Combustion performance curves of three kinds of pro-
pellants at low temperature
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