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The affection of differentiated coupled signals on bispectrum

WU Wenbing, HUANG Ronghua , LIU Rihua , XIONG Jinquan
(Nanchang Normal University, Nanchang 330032, Jiangxi, P.R.China)

Abstract: In order to distinguish and analyze the vibration signals of similar working states effectively, in
this paper, the method of differential bispectrum based on time series was proposed to amplify the
difference of similar signals. Milling machine vibration signals which obey a stationary random process were
set to the research object and their bispectra were highly similar and difficult to distinguish. In this paper,
the comparative analysis result of bispectra and bispectral diagonal slices after multiple differential
demonstrates that the spectra which have a high degree of similarity before differentiated become different
after differentiated, and some of these differences increase with the differential times. So the analysis
indicates that the differential method is an effective feature extraction method, and with this method the
vibration signals of highly similarity can be distinguished and analyzed. The coupling components in signals
can be enhanced. Because in various machining systems, many parameters such as speed, material and
roughness are relative to bispectral features, so the parameters can be adjusted according to the analysis
results to achieve the purpose of improving system functionality.
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Table 1 Data in the paper

ERFEHE/ (r e min™ ') TAFERRE b 1e) 32 25 4 /mm HLURE BZ (H

Bods— 2 900 A3 0.2 1.463
Bds — 2 400 A3 0.2 1.349
i = 3000 45% 0.1 2.250
B g 3000 45% 0.3 1.480
BE 1 2 700 45% 0.2 2.131
Bl 7S 2 800 45% 0.2 1.645

B 2 400 457 0.5 1.573
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Fig.2 The bispectrum of original data
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Fig.7 Bispectral diagonal slice of primary data
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Fig.8 Bispectral diagonal slice of data after 1* differential
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Fig.9 Bispectral diagonal slice of data after second differential
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