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Abstract: A comprehensive review of aero-engine blade tip timing (BTT) technology was
conducted from four perspectives: blade vibration measurement, vibration monitoring, fault diagnosis, and
operational condition assessment, and major advancements in key BTT technologies achieved globally in
recent years were summarized. Significant progress was made in areas such as blade displacement
measurement, vibration parameter identification, crack fault diagnosis, and strain field reconstruction.
Looking ahead, future research on BTT is expected to achieve breakthroughs in five key directions:
extending its application from fan and low-pressure compressor blades to high- and low-pressure turbine
blades; advancing from multi-sensor to single-sensor measurement architectures; expanding monitoring

capabilities from low-frequency, low-order modes to high-frequency, high-order modes; transitioning from
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engine ground testing to in-flight implementation; and evolving from conventional signal processing to

intelligent, autonomous BTT-based health monitoring. These advancements could contribute to further

enhancing the operational safety and reliability of acro-engines.

Keywords: rotor blade; blade tip timing; vibration measurement; condition monitoring;

fault diagnosis
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Fig. | Vibration measurement principle diagram of rotor blade tip timing system*”
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Fig. 2 Eddy current sensors for rotor blade testing
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Fig. 7 Comparison of identification results of different

compressed sensing methods with strain gauge results®”
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