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THE FEM OF TEMPERATURE AND HUMIDITY
AGING ON POLYURETHANE PROPELLANT

Zhu Zhichun Cai E

(School of Astronautics,Beijing Univ. of Aeronautics and Astronautics,Beijing,100083)

Abstract: Based on Fickian mass transport theroy, water diffusion in a solid propellant grain is
analyzed with the finite element method (FEM). Based on chemical kinetic approach, the change of
the binder crosslink density caused by hydrolysis reaction and thermal degradation in the saturated
polyurethane (PU) propellant is analyzed and the change of the modulus caused by ambient
temperature and humidity is calculated.
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Fig. 2 Temperature aging of the Fig. 3 Humidity aging of the
relative modulus relative modulus

Fig. 4 Relative modulus contours Fig. 5 Relative modulus contours

at 10 years (25°C, 80%RH) at 10 years (10°C, 55%RH)
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