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General Shannon entropy spectrum of swash-plate
bearing based on MED and LMD
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China Helicopter Research and Development Industry,

Aviation Industry Corporation of China, Limited, Jingdezhen Jiangxi 333001, China)

Abstract; To overcome the difficulty of swash-plate bearing early fault features of the
helicopter easily immerged in strong background noise, a method based on the minimum en-
tropy deconvolution was proposed through the optimization design of the inverse filter, its
kurtosis value was increased by about 3. 8 times, the vibration signal was denoised and the
weak fault characteristics of vibration signal were enhanced. By using local mean decomposi-
tion (LMD) and kurtosis-correlation coefficient criterion to settle the issue of non-stationary
and nonlinear signal frequency components of complex demodulation, it can adaptively de-
compose and optimally reconstruct the non-stationary and nonlinear signal, and improve the
signal-to-noise ratio of vibration signal. To settle the issue of coupling modulation and side-
band highlighting., through noise reduction in envelope spectrum by introducing the general

Shannon entropy, the amplitude ratio of the first-order fault characteristic modulation fre-
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quency to the fault characteristic {requency was reduced by about 24 % —43%. The diagnosis

research results of laboratory signal and the fault diagnosis test system for a type of helicop-

ter swash plate bearing verify that the method is reliable and applicable.

Key words:

swash-plate bearing; fault diagnosis; minimum entropy deconvolution (MED) ;

local mean decomposition (LMD); general Shannon entropy spectrum
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