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(a) ignition times and (b) ignition energies as a function of incident heat flux.
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Fig. 2 Ignition characteristics for AP-80 and (CC-4) at 100 Torr of Ar ;
(a) ignition times and (b) ignition energies as a function of incident heat flux.
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Fig.3 Temperature distributions in solid phase ; (a) measured with thermocouples for AP-85
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Fig. 7 Streak photographs in various phenomena ; (a) S. S. 1. for
AP-85, (b) Non-S.S.1. for AP-85 and (¢) S.S. L for

AP-85 (CC-0.2).
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Table 2 fifi« /¢ &5 chsH]

Eﬁgﬁ S.S.1 Non-S.S. L

W t, /i tsfte | te/te

AP-80 0.53 0.54 0.26

AP-85 0.52 0.54 0.28
AP-85 (CC-0.2) 0. 49 0.58 0. 42
AP-80 (CC-4) 0.63 - -
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About the Self-Sustaining Ignition of AP-Based Composite Solid Propellants
Exposed to Radiative Heating at Subatmospheric Pressure

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

The specimens of composite solid propellants (3 mm square and 15 mm long),
which are composed of ammonium perchlorate as oxidizer and carboxyl-terminated
polybutadiene as binder were ignited at a pressure of 100 Torr of argon with CO,
laser, their self-sustaining ignition characteristics being investigated in detail.

When the specimens were heated at lower heat flux resulting in longer ignition
time, they could establish self-sustaining ignition with less difficulty. The addi-
tion of copper chromite (CC) further improved their self-sustaining ignitability.

It was indicated from the temperature profile in the salid phase measured with
alumel/chromel thermocouples embedded in the specimens that the surface temper-
ature at ignition shows ca. 560°C for either case of self-sustaining ignition (S. S.
I.) or Non-8. S. 1., but that the thermal layer in the solid phase for S.S. 1. is larger
in thickness than for Non-S. S. I. at ignition. In addition, the above fact is proved
to be valid on the basis of the thickness of char layer formed on surface by the
time of ignition.

It was presented from the results of thermal differential analysis that the im-
provement of self-sustaining ignitability by CC addition is due to the promotion
of exothermic reaction in solid phase followed by the increment in the thickness
of thermal layer.

The close observations of 35 mm streak and 16 mm movie photos
clarified that CC brings an incipient flame into contact with the solid surface at
ignition and increasing the quantity of thermal energy fed back from the flame, it
will be able to make S. S. I. characteristics better.

(*The Institute of Space and Astronautical Science,
6-1, Komaba 4-chome, Meguro-ku, Tokyo 153, Japan)
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