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Hygrothermal aging life model of
a composite solid propellant
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Abstract: By studying and summing up the common failure physical models and combining
with the quantum mechanics theory on the relationship between the electronic equipment aging reac-
tion rate and tempreture~humidity, a hygrothermal aging life model for solid propellant storage and
usage is established with the propellant mechanical properties as the research object. Further more,
experiential formula was obtained by fitting experimental datum. The model can be used as a theory
basefor the prediction ofthe storage life time span of solid rocket propellant under hygrothermal en-
vironment, or as a reference model for the calculation of the residual life of SRM.
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Tab.1 Relationships between the aging lifes and the ratios of the test and initial mechanical property values

of a solid propellant at different humidity-temperature combinations

70%C, 70%RH 70°C, 90%RH 60°C, 70%RH 60°C, 90%RH
d PIP, d PIP, d PRy d PIP,
2 0.8064 2 0.5383 4 0.8011 23 0.6678
55 0.6706 35 0.4845 8 0.7036 43 0.5526
9 0.6509 6 0.4629 12 0.6598 83 0.4678
13 0.6176 10 0.2668 16 0.6555 ' 113 0.3557
16.6 0.5380 14 0.1626
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