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Time to ignition analysis of AP composite propellant
induced by thermal loading

Kihong Kim* - Kyung-Cheol Lee* - Min-Cheol Gwak* - Yong-Hyeon Kim*
Young-Dae Doh** - Chang-Kee Kim** - Ji-Chang Yoo** - Jai-Ick Yoh*

ABSTRACT

The AP/HTPB composite propellant is a common choice for solid rocket propulsion. The externally
heated rocket via fires, for instance, can cause the energetic substance to ignite, and this may lead to
a thermal runaway event marked by a severe explosion. In order to develop preventive measures to
reduce the possibility of such accidents in propulsion systems, we investigate the ignition and

initiation properties of AP/HTPB propellant..
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Fig. 1. Conceptual Picture of Flame Structure,
adapted from the BDP Model [4]
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Table 1. Parameter Values for 2 Step

G | 0.3 kecal/kg-K Heat Capacity

E | 29.79 kcal/mol Activation Energy

E, | 35.75 kcal/mol Activation Energy

@, | 430 kcal/kg Heat of Reaction

@ | 2296 kcal/kg Heat of Reaction

Reaction Rate

5 | 11866 Constant
S facton
R, | 1.9859 cal/mol-K | Gas constant

B | 751 Mass Fraction
o | i o
p | 18264 kg/m? Density

MW| 26 Molecular Weight
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Fig. 2. ODTX Fitting Result for 2 Step Kinetics
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Fig. 3. Experimental cookoff result of AP/HTPB
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Fig. 4. Numerical cookoff result of AP/HTPB
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