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An Investigation of Composite Propellant Accelerated

Ageing Mechanisms and Kinetics
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4 Conclusions

Based on the above data, oxidative cross-linking of the
propellant binder is found to be the predominant degrada-
tion mechanism of unstressed, semi-confined composite
propellant during accelerated ageing. The additional cross-

linking of the binder resulting from oxidation manifests as
significant changes in mechanical properties and soluble
fraction over time. The oxidation reaction is accelerated
with increasing temperature and has an activation energy on
the order of 71-74 kJ/mol for this particular propellant
formulation. Based on the lower value of 71.0 kJ/mol, one
may calculate, using the Arrhenius equation that propellant
degradation rates will increase by a factor of 33.1 between
20°Cand 60°C. An appropriate accelerated ageing protocol
to demonstrate a motor with a ten year lifespan at ambient
could therefore consist of 16 weeks ageing at 60 °C.
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