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Study of Life Estimation Method for Solid Rocket Motor Based on State
Monitoring and Aging Test

XIE Zhen—bo, LI Hong—wei, JIA Ming—ming
(Qingdao Branch of Naval Aeronautical Engineering Academy, Qingdao 266041, China)

Abstract: The maximal strain value in danger zone of solid rocket motor was determined through structural analysis and
state monitoring using micro—sensors. Accelerated aging test was carried out to get tension curve and elongation percentage of the
propellant under different aging temperature and time. Relation between mechanical property parameter and aging time was
established with chemical reaction speed. The relation between elongation percentage and storage period of propellant at certain
temperature was determined. Propellant’s storage life was determined by checking the maximal strain in motor and storage period.
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Fig. 1 Sectional view of motor foreside
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Fig. 2 Sectional view of motor backside
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Fig. 3 Supercharging curve during motor firing
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Fig. 4 Von Mises strain field of new motor
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Fig. 5 Regularities of Von Mises strain distribution along the

axial direction at the bottom of motor
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Fig. 6 Regularities of the maximum propellant elongation

percentage varying with ageing time
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Table 1 The maximum strain in the dangerous position at the

ageing time and ageing temperature

EAU ARBRHEAETE RN ARG /% R 1 AR /%

m/E  70°C 60°C 50°C 70°C  60°C 50
0 3537 3537 3537 3054 30.54 30.54
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10 26.78 22.76
14 3192 33.54 2741  28.89
16 20.29 16.90
20 2754  31.25 2344 27.19
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Table 2 The constant A and v of low and high burning rate

propellant
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Table 3 The motor life in different margins
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Table 2 Main influencing stress of infrared sensor components
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