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Table 1 Propellant compositions used
in this study(parts by weight).
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Fig. 1 Burning rate characteristics of AP
propellants with and without nBF.
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Fig.2 nBF catalyst effects on burning
rate characteristics.
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Fig.3 Temperature profiles in the combustion
zone of AP propellants with and with -
out nBF at 0.5atm.
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Fig.4 Temperature gradient in the gas phase
with and without nBF.
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Fig.5 Reaction time in combustion waves.
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Fig.8 Burning rate of the AP particles in AP
propellants with and without nBF.
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Mechanism of nBF Catalyst Action on Burning Rates
of AP Composite Propellants

by Takuo KUWAHARA®*

The burning rate of AP (ammonium perchlorate) composite propellants is in-
creased by the addition of nBF (normal-butyl-ferrocen). Experiments to determine
the site and mode of the action of nBF were carried out by using microphotographs
and microthermocouples. The results indicate that the solid phase reaction process
is altered and the heat release at the burning surface is increased significantly by
the addition of nBF. The gas phase reaction rate is increased' by the catalyst, how-
ever, the heat feedback from the gas phase to the burning surface is remained un-

changed. The burning rate of the individual AP particles which are mixied with a

binder and nBF is increased.

(*Aeronautical & Space Divison, Nissan Motor Co., Ltd., 1990 Shinmachi
Matoba, Kawagoe, Saitama 350, Japan)
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