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Low-temperature Accelerated Aging Study of a Propellant
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ABSTRACT ; Objective To study the characteristic changing trends of a propellant at —10 °C and -28 “C. Methods Low-
temperature accelerated aging test method was used. Results At low temperature,, the maximum tensile strength of the aging
propellant first decreased and then gradually increased. The changing trend of elongation rate was quite complicated. At
room temperature and normal tensile speed, the elongation rate fluctuated around the initial value, while at low temperature
and rapid tensile, the elongation rate showed linear decrease. Conclusion The changing trends of mechanical properties
seemed different during aging at low or high temperature, the cause of which might be the different aging mechanism.
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Table 1 Test results of propellant billet under =28 °C storage

i [a] MR AR TR S A A 3
/JH o./MPa & /% o,./MPa &,/ %
0 0.75 43.9 3.77 37.6
1 0.57 41.7 - -
6 0.63 42.8 3.15 34.4
8 0.66 46.8 3.25 31.7
14 0.67 44.5 3.66 22.2
19 0.68 44.9 3.55 24.2
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Table 2 Test results of Propellant billet under =10 °C storage

I} ) I AR PR Ao 0 X
/JH o, /MPa & /% o, /MPa e,/ %
0 0.75 43.9 3.77 37.6
6 0.67 45.3 3.57 27.0
11 0.63 45.1 3.19 30.1
15 0.74 46.7 3.45 27.8
19 0.66 43.6 3.52 23.8
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Fig. 1 The mechanical properties of propellant in normal tem-

perature test
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Fig. 2 The mechanical properties of propellant in low tempera-

ture test
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