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The cyclic bispectrum of the simulation testing signal (y and y,)
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Table 1 The characteristic frequency of the gearbox R05 Hz
mHE Pt ¥ 1x 2% 4x 5x 6 x 7x 8 x
- BT 16.95 33.90 67.80 84.75 101.70 118.65  135.60
LA I Bl & 15/68 254.25 508.50 726.75 1017.00 1 525.50 1779.75 2034.00
I #0 [0 s & 16/63 59.82 119.65 179.47 239.29 299.12 358.94 418.76  478.59
[0 #0 IV 50 v & 15/54 14.24 28.49 42.73 56.97 71.22 85.46 99.71 113.95
NV #1V s & 14/48 3.69 7.39 14.77 18.46 22.16 25.85 29.54




60 FEIEMY

LRE

P 2 B %R R R R A A A R R
3.7HzM92x ,3x, 5x, 6x, Tx, 8x AR
THR 19.7 Hz 89 2 590 ; BSR4 W& %
B2 x,3x ARBEILTHK 2 F55. L LES,
FABFIGENE 225 SF RGN SERE, N
1T B 465 56 3 3 4 AT BE B LR IR & 0 B AT RS o

4 ##

Bt Xt 48 2R RGE B R B K, TR R E KR
R, RETHEFIGENEMLRTE, FHEH TR
TEEGREFSMERRAERNES EONA, &
H TSR

1) 42 R AFEI R 8 AR S 1E RN
BRI E, B —-BRRERU—ELKNE
IR R RIAE Z MR TR AR E N T H 153
RRBEZM,

2) BHRRREHITE DY R =Bl 5 R &
WA, TR R R, @B kT
AT =ZABHTERRRE, XHETURDFEE
6] 8 i L AT LABAD B

3) At T EMBES M, 1§ HEFN
B EAMRESRA —ERAEE I MERES; &
WG RAERARE BEAT T, R BIIE I U X e % Hl
MERES T ERE —ERRES

%&£ X
[1] Mccormick A C, Nandi A K. Cyclosatationary in rotating
machine vibrations [ J] . Mechanical Systems and Signal

Processing, 1998, 12(2): 225 ~ 242

(2]

(7]

(8]

(10]

Capdessus C, Sidahmed M, Lacoume J L. Cyclostationary
processes: application in gear faults early diagnosis[J].
Mechanical Systems and Signal Processing, 2000, 14(3):
371 ~ 385 '
Bouillaut L, Sidahmed M. Helicopter gearbox vibrations:
Cyclostationary analysis or bilinear approach? [ J].
ISSPA, 2001: 367 ~ 370

Gardner W A, Spooner C M. The cumulant theory of
cyclostationary time-series, Part I: Foundation [J]. IEEE
Transaction on Signal Processing, 1994, 42(12): 3387 ~
3407 '

Dandawate A V, Giannakis G B. Nonparametric
kth-order ( almost )

IEEE Transaction on

polyspectral  estimators  for
cyclostationary processes [1].
Information Theory, 1994, 40(1): 67 ~ 83

Zhu Z K, Feng Z H, Kong F R. Cyclostationarity analysis
for gearbox condition

monitoring:  approaches and

effectiveness [ J ]. Mechanical Systems and Signal
Processing, 2005, 19: 467 ~ 482

KEE, LALL, EBY, &, BHAUEERER
RAERERS PN AR (J]. R TRZR,
2004, 17(2): 224 ~ 227

BX, BRY, FXE, & AR ENTE
wELE (1], FENKTE, 2003, 14(19): 1621
~ 1623

Antoni J, Bonnardot F, Raad A, et al. Cyclostationary
modeling of rotating machine vibration signals [ J].
Mechanical Systems and Signal Processing, 2004, 18:
1285 ~ 1314

HARY¥,. % B, 5Lz, % ETHFITHE
BRA0MERHENA [J]. SR ITRER, 2004,
40(9): 54 ~ 57

The Cyclic Bispectrum and Its Application to the Analysis
of the Fault Signal About Cyclostationary

Su Zhongyuan, Jia Minping, Xu Feiyun, Hu Jianzhong

( Research Center of Condition Monitoring and Fault Diagnosis ,
Southeast University , Nanjing 210096, China)

[ Abstract |

The way of computing the cyclic cumulant of cyclostationary signal of unknown cyclic frequency is

studied, the nth-order lag product of the input cyclostationary signal is analyzed and the way of decreasing the

used EMS memory and the time of compute is studied. By the analysis of simulation testing data of phase

modulation signal, the cyclic bispectrum is showed to be effective. And the cyclic bispectrum is used to analysis

of the industrial vibration data of the rotating machine and proves to be effective .
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