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Fig. 1 Schematic diagram of radiant heating
technique for pyrolysis rate measure-
ment
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{a) Ambient Gas : Argon
Prassure : 500 Torr
Heat Flux : 1.86cal/cmisec

(b) Ambient Gas : Argon
Pressure : 30Torr
Heat Flux : 2.14cal/cm?sec

(c) Ambient Gas : Helium
Pressure : 50Torr
Heat Flux : 2.30cal/cm’sec

Fig.7 Direct photographs showing behavior of CTPB pyrolysis gases at various pressures

of Ar and He gases.
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Linear Pyrolysis of Ammonium Perchlorate and Carboxyl-
Terminated Polybutadiene Constituents on Low Radiative
Heating at Subatmospheric Pressures

by Takeo SAITO and Akira IWAMA

It is necessary to investigate the thermal decomposition of propellant constit-
uents at subatmospheric pressures in order to understand the combustion mechanism
near a minimum or lower deflagration limit and the ignition at low pressures for
composite solid propellants. Then, linear pyrolysis for each of ammonium perch-
lorate (AP) single crystals as oxidizer and carboxyl-terminated polybutadiene (CT
PB) strands as fuel has been carried out experimentally at pressures below 500
Torr of argon and helium ambient gas at low heat flux levels. Surface heating
was produced by means of CO; laser of low heat fluxes below 7 cal/cm3sec with
10. 6zm wave length. Pyrolysis rates per unit area for both constituents were
measured, surface regression rates for them being calculated based on the results.
It was found that the pyrolysis rates or surface regression rates for both constituents
are sensitive to the kind of ambient gases, and that linear pyrolysis rates are several '
times as large in Ar as in He gas at lower heat flux levels. However, as heat flux
level increased, the pyrolysis rates in Ar environmental gas showed little difference
from those in He. The linear pyrolysis rate of CTPB increased with decreasing
pressures in Ar and vice versa in He. In the case of AP the linear pyrolysis rate
increased with decreasing pressures in both Ar and He gas. The surface regression
rate of CTPB being compared with that of AP, the former was several times as
large as the latter and from the pyrolysis data presented by some other authors, it
was presumed that the surface temperature of CTPB is over 60 “C higher than that
‘of AP.
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