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Table 1 Propellant formulations
Propellant HTPB! APp? Tid
1 30 50 20
2 30 40 30
3 30 30 40
4 40 40 20
5 40 30 30
6 40 20 40

1t Hydroxyl Terminated Polybutadiene
¢ Ammonium Perchlorate (10 m in diameter)
3 Titanium (204 m in diameter)
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GAS PHASE
Fig. 4 A schematic combustion model of a Ti/HTPB/AP propellant
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Combustion of metallized propellants for solid ramjet

by Akihide IIDA*

Fuel—rich propellants need to self —sustain combustion in lower pressure range and to
be high in burning rate and specific impulse. In order to obtain such propellants, solid pro-
pellants containing metal particles which produce high heat of combustion have been

studied. In this study, the burning rate measurements of composite solid propellant contain-
ing titanium which is one of high energetic metals were conducted. The experimental

results indicate that titanium particles improve the characteristic of self —sustaining com-
bustion even in lower pressure range, and the burning rate increases with increasing the
amount of titanjum. Furthermore, the burning rate measurements of propellant with an
embedded silver wire were also conducted in order to obtain augmented burning rate. The

result indicatethat eventhe fuel —rich propellant can be equivalent in the ratio of the heat
flux transferred back from the gas phase to the solid phase along the silver wires to the

rocket propellant composed of stoichiometric fuel —oxidizer ratio.
(*Ohita Plant, Explosives division, Asahi Chemical Industry, Co., Ltd. Sato 2620,
Ohita —shi, Ohita 870—03, Japan)
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