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Fig.1 Comparison of linear trend,

polynomial trend, and Index trend
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Fig.2 The LMD result of simulated signal

TR 2 LMD T i BB SO0 R A
], % b i 45 AR 5 2 AT 0 A, AR 3 fros.
P £L k5 ST AR5 BT L, AR 3 (a) AT LU i)
o TSI A7 7E, U5 BAG S T 155 AR
Beshyi . N 3 (b) nf LIFE £ 5d LMD J5 3% 52
LT X ST A R B

PF(1)

1002 04 06 08 1 12 14 16 18 2

B [H] /s
(a) MBLMEATHES

5
g ommmmm
5

ol
0 02 04 06 08 1
i [E /s

(b) LMD MR EEATNE S

B3 FEESHEBERE:

Fig.3 The domain waveforms of simulated signal
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Fig.4 Comparison of four trend extraction method
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Fig.5 Comparison of loading trend before and

after for vibration signal of rolling bearings
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Fig.6 Comparison of four linear trend extraction

method for inner race fault rolling bearings
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Trend Elimination Method of Mechanical
Vibration Signal Based on Local Mean Decomposition

ZHAO Zhi-ke"*, ZHANG Xiao-guang', WANG Xin®

(1. School of Mechatronic Engineering, China University of Mining and Technology, Xuzhou 221116, China; 2. Key Laboratory

of Control Engineering of Henan Province ,Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: A novel method of trend elimination for mechanical vibration signal by local mean decomposition is
proposed in this paper. LMD is a decreasing decomposition process from high-frequency component to low-fre-
quency component step by step, and both in amplitude and frequence of the residual component which is very
weak. In view of the low frequency for the trend of mechanical vibration signals, and the residual component
from LMD has little impact on the trend. Therefore, the last PF component could be the trend for mechanical
vibration signals. In order to validate the correctness of proposed method in this paper, by using the method of
numerical simulation to build the common linear trends, polynomial and exponential trend for loading on the
simulation signal and the measured vibration signals of rolling bearings. The proposed LMD method, the con-
ventional least square fitting method, the wavelet analysis and the EMD method can be used to extract the
trends respectively. Numerical simulation test and the measured data processing results show that this method
can accurately extract the trend of the mechanical vibration signal, compared with the other methods to extract
the trend, and LMD has a certain advantage.

Key words: mechanical vibration signal; local mean decomposition; trend; envelope signal; purely frequency



