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Abstract: The core difference between a reusable rocket engine and a disposable engine is that re-
usability places higher requirements on the service life of the engine. Under the development goal
of airline-flight-mode aerospace transportation system in the future, the issue of life is becoming
more and more important, and it is urgent to break through the problem of life estimation of criti-
cal components of the engine. In this paper, the research progress of life problem is reviewed, and
the failure mode and life calculation theory of thrust chamber, turbine, pipeline, sealing structure
and other components are analyzed. We summarize and look forward to the focus and direction of

related research, so as to lay the foundation for the development of reusable liquid rocket engines.
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Fig. 1 Critical components and failure modes of typical liquid rocket engine
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Fig. 2 Typical failure mode thrust chamber: "Doghouse” failure
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Fig. 3 Fault features of thrust chamber wall
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Fig. 4 Thermal-structural analysis of thrust chamber
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Fig. 5 Equivalent stress distribution of turbine blades at different working stages
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Random vibration fatigue life analysis of pipeline
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