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The Aging Property and Life Prediction of NEPE
Propellant under Constant Strain

7ZHANG Xing gao, HANG Wei, WANG Chun- hua, ZHU Hui
(College of A ervspace and Material Engineering, National Univ. of Defense Techmobagy, Changsha 410073)

Abstract: The themal aging properties, including the mechanical property, the gel property and interfacial property, were
measured to analyze the aging characteristics of nitrate ester plasticized polyether (NEPE) propellant during aging process under 20%
constant strain. The results show that the maximum tensile strength is decreased while the elongation at maximal has no obvious change.
The performances deterioration of NEPE propellant is the invalidation of the strength. The gel fracton and the woik of adhesion are
decreased along with the aging time. The man aging mechanism & the degradation of the binder matrix and interfacial dewetting. There
is a correlation between the maximum tensile sirength and the gel fraction, the adhesion work. The equation is calculated to detemmine
the relationship. The method is established to evaluate the macroscopical mechanical property by microcosmic property. Storage life of
propellant under 20% congan strain is 8 3 years, while the value of deterioratbn of maximum tensile strength changes to 30%, it will
reach the invalidation point.
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(a) unaged (X300) (b) Aged for 90 days at 70 T (X 300)
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Fig.2 SEM image of the NEPE propellant after tension
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Fig.3 The cuwes of the maximum tensile strength Fig.4 The cuwes of the maximum elongation of
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> ’ Fig.5 The curves of the gel fraction of NEPE propellant vs time
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Fig. 6 The cuiwes of the work of adhesion vs time
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Tab.1 The regressive equation of the maximum tensile strength vs aging time
temperaturg/ ‘C Regressive equation Correlation coefficient Credible probability
60 0= 1. 1595- 0. 001724t - 0. 8285 > 9%
70 0= 1.2764- 0. 007317t - 0.6779 > 95%
75 0= 1. 1632- 0. 007931t - 0.8677 > 9%
K T
K= Zep(— E/RT) (6)
L — E— ,J‘mol_l;R— ,J‘K_l‘mol_l;T—
InK= InZ~ E/RT (7)
1 K(T) T (7
K(T) T : InK = 31.3046- 12 520. 3650/ T,
- 0. 9622, > B%
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