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Fig.1 Amplitude response of trap filter
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Fig.2 Flowchart of adaptive trap
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Fig.5 Value of kurtosis varying with evolutionary algebra
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Table 2 Values of S* under different trap parameters
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[‘Uo ,BWJ S? [wo ,BWJ S?
[20 Hz,0.2] 0.003 8 [20 Hz,0.1] 0.004 0
[19.5 Hz,0.2] 0.016 9 [20 Hz,0.3] 0.004 0
[19.8 Hz,0.2] 0.016 8 [20 Hz,0.5] 0.010 8
[20.2 Hz,0.2] 0.016 8 [20 Hz,0.7] 0.025 6
[20.5 Hz,0.2] 0.016 9 [20 Hz,0.9] 0.052 5
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Table 3 Parameters of rolling bearing
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Table 4 Parameters of rolling bearing
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Application of adaptive trap theory in bearing fault diagnosis

WAN Shuting,ZHANG Xiong, PANG Bin,DOU Longjiang
( Department of Mechanical Engineering, North China Electric Power University, Baoding 071003, China)
Abstract ; Since the characteristics of the bearing fault shock are easily submerged by the frequency carrier signal,
and the traditional signal noise reduction methods are not specific to the power frequency interference,so the wave
trap theory is introduced to the bearing fault diagnosis. Owing to the narrow band filter characteristics, the trap wave
is sensitive to the change of center frequency and bandwidth parameters. Through the particle swarm multiple para-
meter optimization , the time-domain kurtosis maximum principle is used to adaptively select the center frequency and
bandwidth of trap filter,and the time-domain waveform matching variance is taken as the evaluation index to verify
that the trap can restore the fault shock characteristic. Experimental analysis shows that the fault shock characteristic
can be effectively demodulated from the power frequency modulation signal. The envelope spectrum analysis of signal
after the trap is carried out,which shows that the fault characteristic spectral lines are enhanced,and more ideal re-
sults will be obtained with the help of the traditional EEMD ( Ensemble Empirical Mode Decomposition) and VMD
( Variational Mode Decomposition) denoising method.

Key words :rolling bearing; fault diagnosis ; particle swarm optimization algorithm ;adaptive trap filter



ipls

1 2 3 4 5
1. SRBNEEHL, 2. BKGHAE, SIEHImGhAME, 4. INEGEE,
5, e i ol K e
Kl Al QPZZ I &
Fig.17 QPZZ experiment platform

B A2 B SNREL Py R R i

Fig.18 Outer and inner ring compound fault of rolling bearing
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