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Fig. 1 Principle of vibration detection bench of flexible

thinwall bearing
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Fig.2 Vibration detection bench of flexible thin-wall bearing
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Fig. 3 Vibration signal of healthy flexible thin-wall bearing

and its spectrum
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Fig.4 Impacts on flexible thin-wall bearing when camshaft

rotates one revolution
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Fig. 8 Vibration signal of flexible thin-wall bearing in which
the normal periodic impulses are eliminated and its

spectrum
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ner ring rotates one revolution
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the normal periodic impulses are eliminated by the fil-

ter method and its spectrum
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Periodic impact background characteristics of flexible thin-wall bearing

and its separation

ZHAO Xuezhi, YE Bang—yan, CHEN Tong jian
(School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: The inner and outer rings of the flexible thin-wall bearing (FTB) are ellipses, and its vibration characteristics are com-
pletely different from those of the ordinary rolling bearing. The long and short axes of the ellipse will cause periodic impact on the
FTB during the rotation of the bearing, this normal periodic impact and the fault periodic impact caused by the damage of the bear-
ing elements are mixed together, and the fault periodic impact is completely masked. In this paper, the frequency distribution of the
normal periodic impact is analyzed, and the singular value decomposition (SVD) is proposed to eliminate this normal periodic im-
pact based on the intrinsic relationship between singular value and frequency. The singular values corresponding to the frequencies
of the normal periodic impact are selected for SVD reconstruction, and the normal periodic impact can be accurately separated,
thus eliminating its interference to the fault periodic impact. On this basis, the continuous Morlet wavelet transform 1s used to ex-
tract the fault impact feature of the vibration signal in which the normal periodic impact is eliminated, the fault impact feature of the
FTB is clearly extracted by selecting the scale with the maximum kurtosis as the fault feature scale, and the effect is much better

than that of the case in which the normal periodic impact background is not eliminated.

Key words: fault diagnosis; flexible thin-wall bearing; normal periodic impact; singular value decomposition; continuous wavelet

transform ; kurtosis
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