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Ignition of Solid Fuels and Propellants

in a Hot Stagnation-Point Flow

Takashi NIIOKA, Mamoru TAKAHASHI
and Muneo IZUMIKAWA

ABSTRACT

The ignition times. of solid propellant binders and their composite-propeliants in a hot
stagnation point flow are measured experimentally. The specimens of 2 X 10”2 m diameter hemi-
sphere are HTPB, CTPB and solid propellants composed of their binders. External flow tem-
peratures are 950 to 1175K, flow velocities are 3.5 to 20 m/sec and oxygen volume percentages
in a flow are 20% to 100%. The ignition characteristics of binders are strongly left in ignition
of composite-propellants, and the ignition times of the HTPB propellan-t are longer than those
of the CTPB propellant. The ignition time of solid fuels shortens as flow velocity increases with
a constant flow temperature, but at higher velocities the ignition time grows longer again and
there is a critical velocity at which ignition can not take place. This phenomenon is a charac-
teristic of gas-phase ignition of solid fuels in this flow field and it is analysed by using an ap-

proximate thermal theory in the appendix.
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