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Abstract Based on the principle of blade tip timing ( BTT) and the vibration principle of one degree of freedom, the

parameter identification algorithm of rotating blade asynchronous vibration is established by using all phase FFT (apFFT) and

least square method. The algorithm is verified by numerical simulation, and the test parameter and empirical value of the

rationality for sensor layout are given. The tests of asynchronous vibration parameter identification were launched on a fan rotor,

while high pressure nitrogen was used to shock the blades to produce single frequency absolute occupancy vibration. Results show

that the method for asynchronous vibration identification could accurately identify blade vibration parameters, and the vibration

frequencies of all blades obtained are exactly the same. Frequency identification accuracy is high with the maximum relative error

of 1. 12% using strain analysis frequency as a baseline. Results verify that the method of asynchronous vibration parameter

identification is correct.
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Fig.1 The sketch of the angular distribution of

blade vibration transducers
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Fig.4 The octave traversal curves of phase fitting error with NV
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Fig.5 The misidentified curves of phase fitting error
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Tab.1 Comparisons of identification and strain results of asynchronous vibration on 1 971 r/min
e A PR B PR S AR PO IR 2
Blade No. Identified frequency/Hz  Identified amplitude/pm Identified phase/(°) Measured frequency/Hz Frequency error/%
B, 450. 16 32.45 203.5 454.5 0.95
B, 450. 16 23.41 306.7 454.0 0.85
B, 450. 16 24. 36 147.3 454.5 0.95
B, 450. 16 19. 45 79.4 454.5 0.95
®2 FEEET B, MR RSRASBIHAE RSN TERITLE

Tab.2 Comparisons of identification and strain results of asynchronous vibration of B, blade on different speeds

H 9 Speed/ 545 H #A%X Natural number PRI % PO R A S AR TR R 2
(r/min) N Identified frequency/Hz  ldentified amplitude/pwm  Measured frequency/Hz Frequency error/ %
1971 14 450. 16 32.45 454.5 0.95
2326 12 454.34 26.37 459.5 1.12
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