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Abstract; A new method to combine the wavelet analysis with short-time Fourier transform is
presented to analyse the vibration signal of rolling bearing cage, extract the designated frequency
composition corresponding to the bearing cage and judge the healthy status of the bearing cage accu-
rately. The research demonstrates that the new method has unique advantages in identifying the de-

fects of the bearing cages.
Keywords; bearing cage; vibration signal; wavelet analysis; short-time Fourier transform; fault

identification

U SR B W W 5 0 W 1 TR I X

0 5|5 %, FERVRRDIR TS, BTOTEE
BHORET, WE-5T 2% UERETEE

SRRFEN VARG FERZ R BN EEYS, ERR-HTRET, B

B 2010-11-20; fEEIBHE: 2010-12-25
fEEEN . SHB (1984—), B, BB TRE, WRTENIREESRELH



44 kOB O

201144 A

REMEES RENFER M2 —. RRRESHA
FEMZ —REREESEMN, HEET/
FTeR, BHBEFERFRRRI RN, R
BEOWERAEZMERRE T RAFANE
it ST M AT AE AR M AR R A o, T
SN RhR RS GE BRR DU A AROR

N BT A A T BRI R R S AT
., BBCYR FRCE B — R R R S R
TP SR EIRR N BAR, RESKBLE
AR I ] S PR SRR PR, R
oM BARES ] 4 Hh R SRR R A PR, i
AR MRSHFESHRBERANER, LE L.
A SO N S AT 5 B S I A AT R T R
RERDEFLES, KARE T ERRHER
TR S B GANR /DR RRE ST, X
T ARSI R R A B R EPREE L

KAM

= Bt 7]
1 AESTAER

Fig. 1 Diagrammatic sketch of wavelet analysis
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Fig. 2 Diagrammatic sketch of wavelet

analysis band-pass filter
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Tab. 1 Structural parameters of low-temperature bearing

Bt Rk Rk KEHE SNEE TRA
fAr BEfmm FEA B/mm Bmn F/mn

20~23  15.08t 13 60 110 85

#Ei FEAAFERERITEAR, HEE
2 TAERYFESIE N n=561.5 Hz 5K 1 HyR
IR SE, LGSR 2.
# 2 RRRRSIERESR
Tab. 2 Characteristic frequency of low-temperature

bearing vibration fault

%ﬁj&ﬁ] filHz fiHz f./Hz fHz
Q o
20 15384 30412 42582 2339
21 1539.0 30452 42543 2342
22 1539.6 30494  4250.1 234.6
23 15384  3053.7 42458 2349
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%A B R3I(ES CREESZE N 20000Hz)
METRE WA 3 frR. B, MXBkRSHESH
frugdsr ot BRIZRILE 4, :

METUEL, XBERHGFSHFELETH
% A4 . 3082 Hz, 499.9 Hz, 561.5 Hz,
999.8 Hz. 1690 Hz, 2252 Hz. 2879 Hz. 3379 Hz.
3879 Hz, 4505 Hz. 5069 Hz. 5631 Hz, 6195 Hz.
6758 Hz %, i, 3082 Hz NEFEHBM R,
5615 Hz. 1690 Hz, 2252 Hz. 2879 Hz. 3379 Hz,
3879 Hz, 4505 Hz, 5069 Hz, 5631 Hz. 6195 Hz,
6758 Hz 73 B A SRR 1, 3. 4. 5. 6,
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Fig. 3 Original vibration signal at a certain time interval _Slmg'_ ’ " * . s e | ]
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Fig. 4 FFT spectral density at a certain time interval

Fig. 5 The db16 wavelet based six-layer DWA of vibration

signal at a certain time interval
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Fig. 6 Contour map of short-time Fourier transform frequency spectrum and power spectrum at d6 frequency range
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Fig. 7 Contour map of shori-time Fourier transform frequency spectrum and power spectrum at a certain time interval
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