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5 534; 775; 871 0
10 534; 775; 871 0
15 534; 775; 871 0

AR R ZE Mz | TR(EIR AR mm | R (E R 22 /mm

1.125 0.8; 0.6 0.1800
1.15; 0.825 0.6 0.1700
1.14; 0.8; 0.65 0.1100
1.18; 0.78; 0.66 0.0800
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Low Involvement Key-Phase-Free Blade Tip Timing Method

ZHOU Lei', YANG Zhibo', CAO Jiahui', FENG Junnan’, ZHANG Huan’, YANG Zhijun’,

SUN Ruobin', CHEN Xuefeng'

(1. National Key Lab of Aerospace Power System and Plasma Technology, Xi’an Jiaotong University, Xi’an 710049, China;
2. AECC Commercial Aircraft Engine Co., Ltd., Shanghai 200241, China)

[ABSTRACT]
Blade tip timing (BTT) is an effective non-contact monitoring method for rotating blades. However, the traditional BTT

The rotating blade is a key wearing part of aero-engine, so it is necessary to monitor its condition.

relies heavily on the once-per-revolution signal, and the BTT signal has serious under-sampling problem. In this paper,
Orthogonal matching pursuit (OMP) method based on blade vibration difference is proposed to extract blade natural
frequency. Firstly, a BTT sensor is used to calculate the blade vibration difference. Then, the sparse model of blade
vibration difference is constructed, and the blade vibration difference signal is decomposed by OMP method under the
condition of varying speed, and the vibration amplitude and natural frequency of the blades are extracted. The effectiveness
and robustness of the proposed method are verified by numerical simulation, and experiments are carried out on the blade
tip timing test bench. The results show that this method can accurately identify the amplitude and natural frequency of blade
asynchronous vibration.

Keywords: Orthogonal matching pursuit; Blade tip timing; Key-phase-free; Frequency identification; Signal processing
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