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Fault detection of early rotor rub-impact based on
crosscorrelation and chaos oscillator array

GUO Yang-ming, ZHAI Zheng-jun, JIAN G Hong-mei ,, MA Jie-zhong

(School of Computer Science,
Northwestern Polytechnical-University;Xi" an 710072, China)

Abstract : In order, to improve-the veracity-and eff ectiveness of the early fault detection,
the method of, early\detection ‘method of weak fault sgnals with multi-character frequencies
was proposed through array scan, by-employing cross-correlation for denoisng and building
chaos oscillatorsiarray. In thismethod, the denoised sgnal s were sent to the chaos oscillator
detection array-to act’ as a part of the chaos detection systenis periodical driving force, and
then the weak fault sgnalscould be detected from the systenis phase locus change. Itsfeas-
bility is verified by the example of an aircraft rotor systenis early rub-impact fault detection.
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Fig.8 Power spectrum of original sgna with cross
correlation computation

(1)1 (*)2
9 11
9 11 , ,

9 (V] (V)
Fig.9 Phaseorbit of W: detection oscillator andw;
detection oscillator without signal“introduced

10 Wy
Fig.10 Phase orbhit after oscillator detection with
sgna introduced

,f’“'\.‘.‘_/ \

\
\

11 w;
Fg.11 Phaseorbit of w: detection oscillator
with sgnal introduced



12

2223

[1]

[2]

[J]. ,2002 ,17(4) :437-441.
REN Hui, PEI Chengming, HE Erming,et a. Nonlinear
time series analys sof the rub-impacting rotor vibration re-
sponse[J]. Journal of Aerospace Power, 2002,17 (4) :
437-441. (in Chinese)

[3]

[4]

[5]

[6]

[J3]. ,2001,23(1) :

36-39.
CHEN Min,HU Niaoging ,WEN Xisen. The application of
chaotic oscillatorsin early detecting rub-impact fault of ro-
tor system[J].Journa of Nationa Univerdty of Defence
Technology ,2001 ,23(1) : 36-39. (in Chinese)
WANG Guanyu. The application of chaotic oscillators to
weak sgnal detection[J]. IEEE Transaction on Industrial
Electronics, 2001, 46(2) :440-444.

, . [M].

,2004.
L1 Yue, YAN GBaojun. Introduction to chaotic oscillators
detection][ M ] . Bdjing: Publishing House of Electronics In-
dustry, 2004. (in Chinese)

[J]. ,2005 ,24(5) :65-68.
ZHU Zhiyu, JIANG Changsheng, ZHANG Bing,et a.
Weak signal detection basedon chaotic theory[J]. Journal
of Transducer Teehnology ,-2005,24 (5) :6568. (in Chi-

nese)

[J31. 2001, 22(1) :32-35.
NIE Chunyan, SHI\ Yaowu.\ The reaserch of weak sgna
detection based on crossorrelation and chaos theory[J].
Chinese Journal of Scientific Instrument ,2001,22 (1) :32-
35. (in Chinese)



