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Table 1 Propellant Compositions.

(unit : part)
Propellant AP cTPB AMCL
AP-80 80 20
AP-80(AC-1) 80 20 1
AP-80(AC-2) 80 20 2
AP-80(AC-4) 80 20 4

AP:  NHCiO«(Particle Dismater : 100~ 150m)
CTP8 . Carboxyl-Terminated Polybutadiene
AMCL : NHCi
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Fig. 1

Propellant sample configuration in
test chamber.
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O 1:SS5.1 (Sell-Sustaining Ignition)
11: Non-S.5.1. (Non-Sell-Sustaining Ignition)
(2} RA.C. (Radiotion-Assisted Combustion)
(b) RAU. (Rodloli isted Unsteble Comb
P.C.G. (Pulsaling Combustion in Gos Phase)
P.C.S. (Pulsoting Cembustion in Solid Phase)
P.1.G. (Pulsating Ignition in Gas Phass)
P.1S. (Putssting Ignition tn Solid Phass)
N.LL (No Ignition with Incandescence)
0 N.I. (No Ignition)
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Fig. 2 Ignition characteristic map for basic pro-
pellant AP-80.
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Fig. 3 Effect of NH,Cl concentration on ignition characteristic map.
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Fig. 4 Effect of ambient pressure on ignition
time for AP-80 (AC-1) propellant.
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Fig. 5 Effect of NH,Cl concentration on
ignition time at 200 Torr.
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Ambient Gas : N2
Ambient Pressure : 1atm  Heating Rate : 20 K/min

DTA Sensitivity : 2501V
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Fig. 6 Effect of NH,Cl concentration on
minimum ignition energy for
self-sustaining ignition at 100
Torr.
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Fig. 7 Effect of NH,Cl concentration on DTA curve.
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Ambient Gas : N:

DTA Sensitivity : =50,V

Ambient Pressure : 200Torr  Heating Rate : 20K/min
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Fig. 8 DTA and TG curves for AP-80 (AC-4) propellant.
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Effects of NH,Cl Additive on Ignition Characteristics of
AP-Based Solid Propellant at Subatmospheric Pressures

Takeo SAITO*, Masataka SHIMODA*, Toshio YAMAYA*
and Akira IWAMA

The effects of ammonium chloride as a combustion inhibitor on the ignition
characteristics of AP-based composite solid propellant have been investigated us-
ing CO, laser at subatmospheric pressures. The addition of ammonium chloride
has little effect on the ignition time of basic propellant consisting of 80 parts of am-
monium perchlorate and 20 parts of carboxyl-terminated polybutadiene but made
the self-sustaining ignitability poorer with an increase in the additive content. Fur-
ther, it was found from the results of thermal differential analysis and ther-
mogravimetry that ammonium chloride decomposes independently of the other in-
gredients comprised in the propellant at lower temperatures and it has little ef-
fects on the exothermic reactions in the condensed phase of basic propellant.
From these results, it is deduced that the ignition time of composite solid pro-
pellants at subatmospheric pressures is controlled by the maximum exothermic
reaction in the condensed phase and the self-sustaining ignitability is controlled by
the reaction in the gas phase.

(*The Institute of Space and Astronautical Science, 3—1—1 Yoshinodai,

Sagamihara, Kanagawa 229)
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