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Abstract In this study, experiments were conducted on test methods used to determine propellant
accelerated aging and activation energy, the latter of which is the most important variable for predicting
the life of solid propellants based on the Arrhenius model. For the OOO propellant charge currently
widely used in artillery ammunition, heat flow was measured using two types of experiment equipment,
and activation energy was derived from the results obtained. Measurements were conducted after
reviewing overseas literature such as ASTM, NATO STANAG, and studies related to this subject. The
activation energies of propellants were determined to be 102.23 and 101.88 kJ/mol, respectively, and
were compared with literature values. Acceleration times were calculated using this data, and the
limitations of propellant life evaluation methods were explored using derived activation energies. It was
found that activation energy greatly depends on propellant chemical composition and stabilizer type.
Furthermore, based on considerations of thermal decomposition characteristics in the low temperature
range, our results indicate that HFC is more appropriate. Additional research is required on the thermal
decomposition characteristics of propellants using the latest equipment.
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Table 1. HFC and DSC Equipment Specification
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