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Abstract; The aero-engine is the “power heart” of aero-equipment. Its high-temperature structures
(e. g., turbine blades and combustors) may suffer damage or failure when exposed to extreme
conditions such as high temperature, high pressure, and intense vibration, which will directly
threaten the operational safety of aero-equipment. These structures constitute one of the key

bottlenecks that constrain the evolution of aero-equipment towards stealth, hypersonic capability,
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and extended service life. First, from the perspectives of intelligent sensing, detection and
evaluation, and advanced testing, the research and application progress on damage detection for
high-temperature structures of aero-engines is reviewed. Next, research advances on the damage
detection of high-temperature structures of aero-engines are summarized in terms of periodic aero-
engine inspection and interpretation of flight-parameter bus data, and innovative applications of
novel detection methods to high-temperature structures of aero-engines are introduced; furthermore,
existing application studies that employ data-driven approaches for early damage identification and
trend prediction are also summarized. Subsequently, in the model-driven domain, the integration
of physics-based mechanism models and the use of intelligent algorithms to improve prediction
reliability are described, and the current state of research in which machine learning and deep
learning algorithms are used to synchronously process multi-source data for rapid detection of
damage to high-temperature structures of aero-engines is presented. Finally, the development
history of related detection and interpretation technologies is outlined, and future development
trends are forecasted in light of aero-equipment application requirements.

Keywords: aero-engine; high-temperature structure; damage detection; data-driven; model-

driven; intelligent algorithm
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Table 1 Principles and application limitations of typical periodic offline detection technologies
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