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[ ABSTRACT]

sults were analyzed double-factor variance method. Results show that the tensile strength and maximum elongation of the

Changes of mechanical properties of a solid propellant was studied by uniaxial tensile test, and the re-

propellant decrease with prolonging of the aging time. The higher the temperature, the more significant the downward trend.
Decline of tensile strength and maximum elongation at 70 °C is significantly greater than those at 50 °C or 60 °C. Results of
double factor variance analysis show that aging time and aging temperature both have a significant impact on tensile

strength, maximum elongation and fracture energy. Compared with aging temperature, aging time has a more significant in-

fluence on mechanical behaviors.
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Fig. 1 Variation of o, with aging time at three different

aging temperatures
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Fig.2  Stress-strain curves of the propellant aged for 84 days

at different aging temperatures
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Fig.3  Stress-strain curves of the propellant aged for 224 days

at different aging temperatures
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Tab.1 Hardness (H) , initial modulus (E) and density (p) of solid propellant in accelerated
aging experiments at different temperatures
Akt ]/ 50 °ChnEE &1k 60 °C g E1k 70 °C g #1k

d H E/MPa  p/(g+cm™) H E/MPa  p/(g-cm™?) H E/MPa  p/(g+cm™)
0 63 3.72 1.792 63 3.72 1.792 63 3.72 1.791
7 61 3.34 1.791 62 3.26 1.793 60 3.22 1.794
14 61 3.64 1. 800 67 3.92 1.799 60 3.64 1.797
28 59 3.22 1.798 60 3.35 1.798 58 3.10 1.795
56 59 3.56 1.797 58 3.16 1.792 58 3.23 1.789
84 59 3.81 1.795 61 3.46 1.791 58 3.24 1.796
112 59 3.64 1.794 55 3.21 1.793 59 3.53 1.790
168 55 3.20 1.798 58 3.87 1.800 58 3.73 1.798
224 62 3.62 1.789 60 3.58 1.799 60 3.60 1.795
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Tab.2  Analysis results of double-factor variance
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