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Study on predicting thermal fatigue life for throat
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Abstract; In order to accurately predict thermal fatigue life for the throat structure of LRE thrust
chamber, thermal-mechanical coupling numerical analysis is carried out to simulate the process of
thermal deformation for the thrust chamber throat structure in the whole circulation. Some points of
the maximum temperature and deformation are taken as the investigated objects to analyze the
numerical calculation result and predict the thermal fatigue life of the throat structure under the
condition of cyclic loading by means of the theory of cyclic fatigue and the quasi-static fatigue life.
The results show that the fatigue life predicted by using the circulation with the single cycle is the
safest. Therefore, it is recommended for engineering designs and applications.
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Fig. 1 The normalized experimental curve of low-cyclic
fatigue for the thrust chamber material'®”
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Fig. 2 Simplified model for throat structure of liquid

rocket engine and thermal boundary conditions
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interest in loading process of four cycles
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