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ABSTRACT: The work aims to quantitatively analyze the effect of aging on the microscopic damage evolution of composite
solid propellant under tensile loading. Thermal accelerated aging tests on three component hydroxyterminated polybutadiene

(HTPB) composite solid propellants at different aging times (0, 32, 74, and 98 days) and micro-CT scanning observation tests on

R B 2024-03-28; fEITHE: 2024-04-17

Received: 2024-03-28; Revised: 2024-04-17

EE&WAB: B&4HRANFEAS I RAA (20190504 )

Fund: Youth Talent Promotion Plan of Shaanxi University Science and Technology Association (20190504)

BIXHEX: X E, THE, #ikE, F. M wER T ELLASE KRR AGHG R ESN[I]. L&A, 2024, 21(4): 1-8.

LIU Xinguo, WANG Zhejun, HAN Yongheng, et al. Quantitative Characterization of Damage Evolutlon for Aged Composite Solid Propellant
under Tensile Loading[J]. Equipment Environmental Engineering, 2024, 21(4): 1-8.

*B{51E& ( Corresponding author )



2024 4 4 A

small dumbbell shaped sample of aged propellant at different tensile strain levels (0, 5%, 10%, 20%, 40% and 50%) were con-
ducted. Then, the scanning reconstructed images were quantitatively analyzed to obtain the effect of aging on the microscopic
damage evolution law of the propellant. As the tensile strain increased, all the gray level mean square deviation, average poros-
ity and fractal dimension of the micro-CT images for the unaged and aged propellant showed a non-linear increasing trend,
while the gray level mean value of the images showed a non-linear decreasing trend. At lower strain levels (<10%), the above
parameters were not significantly affected by aging time, but at the higher tensile strain (=10%) and longer aging time, all the
values of the gray level mean square deviation, average porosity and fractal dimension increased, while the gray level mean
value decreased with aging time. Moreover, there was a positive linear relationship between fractal dimension and average po-
rosity at different aging times. The gray level mean value, average porosity and fractal dimension of the reconstructed micro-CT
images can be selected as the characterization parameter to quantitatively analyze the micro damage and dynamic evolution of
aged composite solid propellant under tensile load. The initial damage and damage degree of HTPB propellant under small

strain are weakly affected by aging, while the effect of aging time on the micro damage of the propellant is more significant at

higher strain levels.
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