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Fig. 1 Theoretical combustion performance of
AN/AP composite propellants.
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Fig. 2 Burning rate characteristics of AN composite
propellant.
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Fig. 3 Burning rate characteristics of AN/AP com-
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Fig. 4 Burning rate characteristics of AP composite
propeliant.
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Fig. 6 Relationship between ignition delay time and
initial propellants temperature.
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Table 1 Physical properties of AN/AP composite propellants.
AN AP C 2
Prop. wt% wt% J/kg Rx 102 W/mK ke/ of x 109

1 0 60 1.41 0.68 1.66

2 40 20 1.68 0.72 1.52

3 60 0 1.76 0.74 1.47
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Fig. 7 Relationship between physical ignition delay
time and concentration of AP.
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Burning rate characteristics and ignition characteristics of ammonium
nitrate/ammonium perchlorate composite propellants

by Takuo KUWAHARA* and Shinji MATSUO*

Burning rates are decreased with increasing the concentration of ammonium
nitrate (AN) and ignition delay times increased with increasing that of AN. Effects of in-
itial temperature on burning rates and ignition delay times are obtained. Temperature sen-
sitivities to burning rates of AN and ammonium perchlorate (AP) composite propellants
are between 0. 2 and 0. 3% /K, being nearly constant. Pressure exponents of burning rates
decreased with increasing the concentration of AP. Temperature sensitivities to ignition
delay times of AN/AP composite propellants are between —0.5 and —19%/K, being
relatively small and independent of the concentration of AN. Initial temperatures of pro-
pellants have an effect on chemical delay time but not on physical delay time.

(*Research & Development Center Aerospace Division, Nissan Motor Co. Ltd.,
21 —1 Matobashinmachi, Kawagoe — City, Saitama Prefecture, 350—11 Japan)
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