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Study on fatigue damage and life of HTPB propellant under stress control

Liang Wei Chen Xiong Xu Jinsheng

(School of Mechanical Engineering,Nanjing University of Science and Technology,
Nanjing 210094)

Abstract 1In order to investigate the fatigue properties of HTPB propellant under stress loading, fatigue tests
with different stress amplitudes were carried out on the dynamic thermo mechanical analyzer. The results showed that
when the stress amplitude increased,the fatigue life was shortened. The bigger the stress amplitude was,the bigger the
maximum fatigue strain was, the smaller the fatigue residual strain was, and the ultimate fracture strain value was
basically the same.Based on the damage mechanics theory, the fatigue damage evolution model which can consider the
stress amplitude was established by using the maximum fatigue strain as damage factor.The model can overcome the

shortcomings of Chaboche model that can’t explain the cyclic strain relaxation, therefore it can be used to characterize
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the damage evolution law of materials very well.
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