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Table 1 Propellant formulations tested in

this study.

Prop.  Binder® pp R Additives
Pa-A 20 20 440 -

PB-A" 20 60 220 -

PB-2 20 80 5 -

PB-Aa 20 80  20/200° -
PB-AaFe 20 80 20720090  Fe,04() part)
PB-AsLi 20 80  20/200°'  LiF(0.5 part)

a) Hydroxy terminated polybutadiene.
b) AP particle size, um.
¢) Birmodal AP, 20um/200um = B8/2.
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Fig. 1 Burning rate characteristics of AP pro-
pellants showing that the burning rate
increases with decreasing the size of AP
particles.
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Fig.2 Temperature sensitivity of AP propellants.
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Fig.3 Burning rate charasteristics of catalyzed AP

propellants.
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Temperature sensilivity of catalyzed AP
propellants.
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Fig.5 Caluculated (98T,/8T,), and T based on
the measured ¢p.
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Fig.6 Temperature sensitivity of heat feedback pa-
rameter which is dependent on the size of
AP particles.
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rate results showing that ¢, decreases with
increasing r.
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Temperature Sensitivity of Ammonium Perchlorate-Based Composite Propeliants

by Shigefumi MIYAZAKI* and Naminosuke KUBOTA**

The effects of the particle size of ammonium perchlorate (AP) and burning rate
catalysts on the temperature sensitivity of burning rate (¢») of AP composite propel-
lants were evaluated. The propellants tested in this study consisted of 80% AP and
20% HTPB as a binder. The burning rate of the propellants (r) increased with
increasing the size of AP particles. The burning surface temperature (7;) and the
parameter (3Ts/aT,)p were determined from the measured results of r and o».
It was found that the temperature sensitivity of heat feedback parameter in the gas
phase increases with increasing the size of AP particles. The burning rate was increas-
ed and the ¢» was decreased by the addition of Fes Os. However, the addition of
LiF decreased the burning rate and increased the (¢»). The measured results indi-
cated that the ¢r decreases with increasing the burning rate for all the AP propellants
tested in this study.

(*Aeronautical & Space Division, Nissan Motor Co., Ltd, 3—5—1 Momoi,
Suginamiku, Tokyo 167, Japan.
**Rocket Propulsion Laboratory, Third Reserch Center, Technical Research and
Development Institute, Japan Defense Agency, 1—2—10 Sakae, Tachikawa,
Tokyo 190, Japan.)
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