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New Method for Fault Diagnosis of Rotating Machines
Based on Harmonic Wavelet Filtering
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Abstract: A new method of fault diagnosis of in-situ sampled vibration signals is introduced for the
non-stationery signals of rotating machines by using the harmonic wavelet filtering. Based on the nice
box-shaped characteristic of spectrum of harmonic wavelet, the components in prescribed frequency re-
gion and other frequency components are decomposed to independent frequency bands without any over-
lapping or leaking. Then the frequency components in the prescribed region can be extracted by data re-
construction. Simulation results and practical examples show that this method has good filtering effect. It
can extract the valuable frequency components for elementary fault diagnosis. This method has the merits
of simple algorithm and computer-time saving.
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Figure2 the time-domain waveform of baseline drift signal and

its Harmonic Wavelel time-frequency contour map
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Figure3 the time-domain waveform of the signal

processed by Harmonic Wavelet filtering
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Figured the time-domain waveform of white noise signal

and its Harmonic Wavelet time — frequency contour map
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Figure5 the time-domain waveform of the signal

processed by Harmonic Wavelet filtering

MEER R, B FHRSEFSETFRMES,
PR MG E A0 Y 1) 358 0 1 e 7 RE 78 A B T 2 B
[ 100 Hz #9155+ , R 20l Bt s 2 0 5 15 2 iy Bt
BT W IR {E A T 224k, (B IR S ma % 7 5 R 1Y
il
4 Kz FER)

&l 6 A/ FIRE BRSNS B F ekt
2 940 r/min M}, ARSI £, =512 Hz, REESECN
N =1 024, XH5SHATIEB/INE T , /N B 5
FRREME T Fin. WET il IE S, 5568
mEEEPIES 7.8 MR (X R [32 ~64 | Hz,
[64 ~128 |Hz) |, RHIEHE/ NIRRT, 55
Ab X 2 9 A S B BB Ok, T[] 8a 8D 8¢,
8d iz

S0+

of

MR {BLA /mv

A0 -

a CI‘I2 D.Id EI‘IE D.IEI 1 1.I2 1.I4 1.IE 1‘IB 2I
t/s
E6 HHRERSS R ERETE

Figure6 the time-domain signal waveform collected at the scene
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Figure8 the extracted time-domain waveform and its spectrum after Harmonic Wavelet filtering
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