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The study of ignition characteristics of solid propellant
using Arc Image Furnace

Jichang Yoo* - Inchul Kim* - Jungyong Jung* - Kyungjoo Lee* - Seungwon Ko*

ABSTRACT

The objective of the present work is to characterize design parameters of solid propellant
ignitor for composite, double base, and nitramine propellants using arc image furnace. Arc image
furnace and fiber optics surface reflectometer were used to measure ignition delay time and
reflected optical energy of several compositions of composite, double base and nitramine base
rocket propellant at different pressure levels each other. The order of ignitability was double base
> composite > nitramine propellants at initial pressure of over 75 psia. The highest ignition
energy was needed to ignite nitramine propellant, however, the ignition delay time decreased
abruptly as the pressure increased up to the range of 75~400 psia. The absorbtion of radiation
energy could be increased by the addition of small amount of opacifiers as carbon black, ZrC,

WC and burning catalyst.
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Fig. 1 Physical Process of Solid Propellant Ignition
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System
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Table 1. Formulation and Absorptivity of Propellants

Propell Formulation Aosormivi
—ant AP | RDX | Al |Binder| Additives Sorpiivity
A 83| - 2 15 - 81.3
0.5
B 8| - |15]| 13 |(Graphit 94.1
J
C 10| 75 - 15 - 60.0
0.1
D 20| 55 | - | 14.9 | (Carbon 928
Black)
NC NG Etc.
N-5 50 349 15.1 54.7
AA-2 51 38.6 104 60.3
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