9530 & 55 5 fn=sh hEH, Vol. 30 No. 5
2015 4% 5 H Journal of Aerospace Power May 2015

XEHS:1000-8055(2015)05-1141-08 doi;10. 13224/j. enki. jasp. 2015. 05. 015

BRYM AR ESTER
I £2 i 3 45 £ 47 1

oF, kW, KL
Cr s Tl AR A 7)o AR e B S Be . DU 1T T3 621703)

i B AR R AL R IR0 1 AR o B T i . S R RS MRS A T
I 2l w17 1y B 3805 5 R A 5 DA R AR A3t B A A R 0 B IR G RS T B B0 R i Al i =R AL AR
R SRR ST A R R A At R (B A i A oA B AL R LR Bl v Ry AR R R R 5 AR S A o
H IR G O B 4, R IA T B 4805 R Rl T HE ML 1 9 T 8 1 B 5 4 385 5 B 3 o T i o 1 iR 0 ot
o7 A 457 IRk B IR e (% BN TR 4 B2 R 8's R 9. 2.8, it B BLSCOR T T LB 1Y 0, A A o 4 2 1 B
ANWIER Rt 48 R G B AN A S R A Ak B 42

% # W WA REG BRI BRI LIRS, R

hESES: V231 XHERERD: A

Vibration characteristics analysis of blisk with cracking blades

on axial flow compressor

CHEN Xiang, ZHU Jing, ZHANG Ya
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Abstract: Crack fault of rotor blades occurred during performance experiment of an axial
flow compressor. According to the structure characteristics of the compressor, the time-do-
main signal, frequency-domain signal of vibration response and high-frequency fluctuation
were analyzed, and vibration characteristics of blisk with cracking blades on axial flow com-
pressor were summarized. The results show that the blisk with cracking blades can cause vi-
bration response of the axial flow compressor to present the nonlinear characteristics and the
splitting of formant in the vibration frequency range, indicating the blade crack could induce
mistuning of the first-stage rotor blisk of the axial flow compressor. With the rise of the
speed, the frequencies of two formants fluctuate (periods of fluctuation about 8s and 9.2 s
respectively), and the blade crack grows and the number of cracking blades increases, so the mis-

tuning extent of the blisk increases and modal localization of low order modes of the blisk appeares.

Key words: blade crack; axial flow compressor; blisk; nonlinear;

splitting of formant; mistune
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