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Abstract:

Two types of solid propellants including double-base and nitramine propellants were used to determine the ignition

delays under the conditions of plasma ignition constrast to conventional ignition. The experimental facility consisted of a plasma source

that injected plasmas to the surface of the solid propellants. The surface temperature of the solid propellants was measured with ther

mocouples. The results show that the length of ignition delay for solid propellants is apparently short with hot and highr speed plasmas.

There is a different ignition delay for two types of solid propellants with the similar plasma energy input, and a different ignition delay

for the same solid propellant with the different plasma input.
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S1: U= 66V, I= 535A,Ha= 3.3, Ar= 7.5, ignition delay t= 0.7s

$2; U= 57.5V, I= 500A, Ho= 1.4, Ar= 6.4, ignition delay ¢= 2.0s

S3: U= 54V, I= 465A, Hy= 0.8, Ar= 6.0, ignition delay = 2.3s

Fig.1 Temperature vs time for double base propellants,
ignited with different plasma input
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X1: U= 59V. I= 510A.Hz= 1.8, Ar= 7. 3, ignition delay t= 0. 6s
X2: U= 56V, I= 465A, Ho= 0.8, Ar= 6.0, ignition delay t= 1.75s
X3: U= 55V, [= 470A, Hs= 0.7, Ar= 5.9, ignition delay 1= 2.0s
Fig.2 Temperature vs time for nitramine propellants,

ignited with different plasma input
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Nitramine propellant Xmap: U= 60V, /= 500A.
Ha= 1.8, Ar= 7.5, ignition delay: t= 0. 3s
Double-based propellant Smap: U= 66V, [ =
535A, Hp= 3.3, Ar= 7.5, ignition delay: t= 0.7s
Fig3 ’Temperature vs time for double base
propellant and nitramine propellant,

ignited with the similar plasma input
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Syou: T=t curve for doublebase propellant, ignit-
ed with plasmas
Swu: T=t curve for doublebase propellant, ignit-
ed no plasmas
Fig.4 Temperature vs time for
double- base propellants,
ignited with and no plasmas
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Xyou: 7=t curve for nitramine propellant. ignited
with plasmas
Xwu: T=t curve for nitramine propellant, ignited
1o plasmas
Fig.5 Temperature vs time for
nitramine propellants,
ignited with and no plasmas
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