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Compressive sensing identification method of blade tip timing
signals based on arbitrary sensor arrangement
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Abstract: Based on the characteristics of blade vibration and tip timing system, the reg-
ulation of blade vibration response under arbitrary sensor angle distribution was studied.
Based on the sparsity in frequency domain of tip timing signal, the application of compressive
sensing method in reconstruction of blade tip timing signal and mode identification was ex-
plored. Through a large number of numerical experiments of synchronous and non-synchro-
nous signals, the influences of signal reconstruction errors, number of sensors, number of
sampling cycles, frequency resolution and signal to noise ratio on the identification effect

were analyzed, and the basic methods and steps of the compressive sensing method to recon-

Y B #8:2019-06-21

EETE «op o m AR 55 % & 0% 4

FEE T v I8 (1994 —) L T80 b A, MASEME 23 2% S WL XU I A R 338 13 15 5 b B4 T 5

BEEE R A973—), B BF50 5k SOl 1 A 28 R s LR R 0 s e /st 7 2 XU /AL 3 3 3h S e 5
BUERBIMISY 4, E-mail:oyh@sjtu. edu. cn

S| ARG AU, B PN R S T AL IREHE A 1 2 i A 5 e A BN HE IR O YA L) . A 8l J) 244, 2020, 35(1) < 41-
51. ZHANG Xiaopu, TIAN Jie, SUN Zonghan,et al. Compressive sensing identification method of blade tip timing signals

based on arbitrary sensor arrangement[ J]. Journal of Aerospace Power,2020,35(1) :41-51.



42 o= 9 o R

%35 %

struct the timing signal of blade tip were determined. Finally, the method was applied to the

reconstruction of vibration response data of a titanium alloy wide chord fan blade from the fi-

nite element simulation. The results show that the excitations with large amplitudes can be

accurately identified under three rotating speed conditions of 80%, 90% and 100% with

blade tip position error and 30dB noise signals. The compressive sensing method based on ar-

bitrary sensor angle distribution is effective in identifying the timing signal of blade tip and

has value of engineering application and promotion.
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Fig. 12 Campbell diagram of the fan blade
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Fig. 13

Vibration signal, noise and identification result of the fan blade
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