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Fig.1 Simplified single blade model
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Table 1 Blade structure and material

parameters
SRR Bl
R K EEL/mm 50
i 9 B bfmm 20
i JE EE w/mm 3
#Ep/ (kg m”) 7830
BPEREE/ (N - m?) 2x10"
THFA LY 0.29
FLE 0.01
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Rotor Blade Rubbing Fault Diagnosis Using Blade Tip Timing

WU Shuming, CHEN Xuefeng, YANG Zhibo
(Xi’an Jiaotong University, Xi’an 710049, China)

[ABSTRACT]

Blade tip timing technology is a non-contact measurement technology that is popular in recent years and

can be used for the health monitoring of the entire stage, which provides the possibility for online monitoring and fault

diagnosis of rotor blade vibration. Aiming at the common rubbing faults of rotor blades, the single-blade and whole-stage

dynamic models were established respectively, and the dynamic responses of the blade tips under the rubbing faults of the

above two models were analyzed. The characteristics of the blade tip timing signals of sensors and blades in the state of

rubbing were expounded, and the feature extraction of the undersampling signal of the blade tip timing was carried out

by the enhanced sparse decomposition algorithm. A set of procedures for diagnosing rubbing faults was proposed. The

effectiveness of the proposed method is verified by a self-built rubbing test bench.

Keywords: Blade tip timing; Rubbing; Dynamic model; Sparse decomposition; Fault diagnosis
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