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Abstract: Based on the chemical aging mechanisms and the oxidation reaction kinetics of HT PB propellants, the

relationships between the strain retention value of propellant and the storage life were first infered. According to the

kinetic parameters of oxidant lower temperature decomposition reaction and HT PB cure system oxidation reaction of

HTPB propellant, the storage life of propellant under different strain retention value was calculated. When strain

retention value of propellant was between 30 percent and 50 percent, the relative errors of storage life between

theoretical value and high temperature accelerated aging experimental results were helow 16 percent.
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Table 1 Low temperature decomposition kinetic parameters for oxidant AP

Formulation E! (kJ*mol™ ) r Zis | kasl s
1# 119,23 0.994 6 6.902X 10" 8.692X 10 ¥
2% 120. 71 0.997 5 1.809x 10" 1.254x 107"
Table 2 Oxidation reaction kinetic parameters for HTPB cure system
Formulation El (k] *mol™ Y r i Sl kosfs !
14 89. 62 0.998 4 4.991 X 107 9.743X 107"
24 97. 58 0.985 4 1.098 X 10¢ 8.631Xx10°

Notes: E—Activation energy; Z—Preexponential coefficient:

fras—Constant of reaction rate at 25°C: r—Correlation coefficient
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Table 3 Relationship between HTPB propellant strain retention value and storage time

Formulation 1# 2#
Storage life/ y| Computational | Experimental Relative Computational | Experimental Relative
s ; value value error! G value value error! %
Strain retention valuel %
30 3.69 4. 35 - 15.17 9.15 10. 77 - 11.69
40 3. 16 3.31 - 4.53 8.24 8. 19 0.61
50 2.71 2.50 8. 40 7.13 6. 20 15. 00
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