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Table 1 Propellant formulations used for this study.
Prop. HTPB AN AP Al Cat.
A 19 71 — 10 0.5
B 19 61 — 20 0.5
C 19 71 10 — 0.5
D 19 51 10 20 0.5
E 20 50 20 10 0.5
F 20 40 30 10 05
G 14 - 70 16 —_
H 14 — 68 18 —_

HTPB: Hydroxyl terminated polybutadiene

AN : Ammonium nitrate (200 pm)

AP : Ammonium perchlorate (200 gm)
Cat. : Burning rate catalyst ( (NH ()3 Cr;O; used for propellants
A, B, C, and D, and Fe,0+ used for propellants E and F or

Fe;03)
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Combustion of A3 NPL Propellants

by Kazuo MIYAUCHI*, Takahisa YAMASAKI"
Takuo KUWAHARA** and Naminosuke KUBOTA*

The combustion characteristics of A3 NPL propellants were studied in order to reduce
the concentration of hydrogen chloride produced by the combustion of ammonium per-
chlorate (AP). The A3NPL propellants tested in this study consisted of ammonium
nitrate (AN), AP, and Al as solid fillers and hydroxy terminated polybutadiene (HTPB) as
a binder matrix. The burning rate characteristics of the propellants were largely dependent
on the concentration of these solid fillers. Micro-rocket motor test results indicated that the
combustion efficiency was significantly low when the concentration of AP was low because
of an incomplete combustion of the aluminum particles. The aluminum particles melted and
agglomerated in the motor and formed a layered materials on the nozzle wall. However, the
combustion efficiency increased as the concentration of AP increased. The A3 NPL pro-
pellants developed in this study(AN=40%, AP=30%, and Al=10% HTPB=20%)
demonstrated improved ballistic characteristics for practical applications.

(*Third Research Center, Technical Research & Development Institute, Japan Defense
Agency, 1—2—10 Sakae, Tachikawa, Tokyo 190, Japan.

**Aecronautical & Space Division, Nissan Motor Co., Ltd., 1990 Shinmachi, Matoba,
Kawagoe, Saitama 350, Japan)
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