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The construction of adaptive lifting wavelet and its application
in incipient fault diagnosis of gearbox

LI Zhen

( Changzhou Automation Research Institute ,China Coal Research Institute,Changzhou 213015, China)

Abstract : To exiract incipient fault feature of gearbox,a new construction of adaptive lifting wavelet was presented. The
prediction operator based on genetic algorithms was designed to maximize the kurtosis of detail signal,,and the update
operator was designed to minimize a reconstruction error. The proposed method was applied to analyze gearbox vibra-
tion signals. The results demonstrate that the proposed method can effectively reveal periodic impulses caused by local

fatigues and modulation waveform induced by improper assembly from gearbox vibration signals.
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Fig. 1  The vibration signal of gearbox



W F B HIE

BLHTH/INB R 3 S A E v e

LB RS T R 1 231

12 g A 3G N R THINBOT AR 1 RS S, ]
VA 0515 5 B e e Ik 50 %*E"Jﬁ%ﬁ‘fﬁ%@%
55 15 B M 48 7 ok, v AR S5 B R
0.121 s, HEUHF K 8. 25 Hz, thii {55 10 H B R
E/NGRE I FTAR S . IR YRR AR/ MR AR AL
Vg s a3 QN e 1

O %11s .
g oo '

-60 . . . . .

0 0.2 0.4 0.6 0.8 1.0
HFia /s

K2 AERERTH N R EE 1 25
Fig.2 The detailed signal at level 1 of the vibration

signal using adaptive lifting wavelet
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Fig. 3 The approximation signal and its envelope spectrum at

level 2 of the vibration signal using the adaptive lifting wavelet
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