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Preparation and combustion characteristics of a solid propellant comprising

spray-dried ammonium nitrate/ammonium perchlorate mixture

Takaaki Furusho*!, Hiroki Matsunaga**, Eiko Higashi*? Yuhei Watanabe**, Kazuhiro Kubota*?,

Katsumi Katoh*?

ABSTRACT

In this study, we prepared solid propellants of spray dried particles (diameter: approx. 34 pm) with
mixed ammonium nitrate (AN), ammonium perchlorate (AP), and polymer. And we evaluated the
viscosity of the mixtures of the spray dried particles and the binder (Hydroxyl-terminated
polybutadiene) as an index of miscibility and the combustion characteristics of the prepared
propellants. The spray dried particles of a water-soluble polymer easily mixed with HTPB, and the
viscosity of the resulting mixture was low. This phenomenon was possibly related to the smooth
surface of the particles, as observed by SEM. The results of the combustion test conducted under 3
MPa of pressurized condition show that the combustion of the prepared propellants with the AN mass
ratio < 20 wt.% (in AN/AP) was successfully completed without any misfiring. In addition, the
pressure dependency of the burning rate was lower than that of the propellant prepared from

commercial AN and AP.
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Propellants Mass ratio [-]
AN AP HTPB

SDA-60/40 60 40 33
SDA-40/60 40 60 33
SDA-20/80 20 80 33
SDB-60/40 60 40 33
SDB-40/60 40 60 33
SDB-20/80 20 80 33
PB-60/40 60 40 33
PB-40/60 40 60 33
PB-20/80 20 80 33
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Table 2 FHd U 7o HEMEZE D5 KMEds L OYRBENE:

Ratio of combustion Combustion rate
Propellants )
completion [-] [mm/s]

SDB-60/40 0/3 —
SDB-40/60 0/3 —
SDB-20/80 3/3 2.14

PB-60/40 1/3 0.98

PB-40/60 3/3 1.66

PB-20/80 3/3 342
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