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Application of Gear Fault Diagnosis Based on Dual-tree Complex
Wavelet Packet Transform and Spectral Kurtosis
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Abstract: Aiming at non-stationary and modulation characteristics of gear fault vibration signals, a fault
diagnosis method was proposed based on dual-tree complex wavelet packet transform and spectral
kurtosis. First, the original vibration signal was decomposed into several different frequency band
components by dual-iree complex wavelet packet transform, some components that have bigger correlation
coefficient were de-noised by the threshold. Second, the best bandwidth and band center of band-pass
filler were determined through fast kurtosis diagram of spectral kurtosis. Finally, the envelope
demodulation spectrum of filter signal could be obtained by square envelope and Fourier transforms, then
the fault information was effectively extracted. The analysis of the gear fault signals shows that the fault
feature information of the gear can be effectively extracted to identify the fault, and the proposed method
is effective and feasible.

Key words; dual-tree complex wavelet packet transform; threshold; spectral kurtosis; gear; fault

diagnosis

Vol.40 No.4
Apr. 2014

TEREVMR &, ARERWAMEXEY
Tz — W0 RAG 5 B A AR
BATIREL. AR TN ER BT H BT
% ERRITRENRIESKRELIEFRN,FS

W F5 B #1. 2013-03-21

FHRAEERERKTHES BMEER TS, X%
WHREOHEZWENTEE. EEFROKRIES
HR N e $ B A SO R R 5 SR S R B R 2
BARM L.

HeMH: HRARBEES TR H (51075009) ;b5 7 HF & it BT R % By 5T B (KM20131005013)
EF R FARI975—) , 5 Bl , TR N B YL B2 I 2 77 T 6957 5T , E-mail : xyg@ bjut. edu. cn



54

BACK, 25« DU S /) B 0 1 U BE 7 147 0 0 182 42 W o A1) 1L

489

ERRBEZHEAD, LREAMNCEBA
RREANTE, BAEEREREXNFS HTHE
ERALE, M EBRENRERRESHMWRE.
WIHERFARETEMNEE B HE LM,
Antoni' ™ %t 1% I B #EAT T HLTEAL , 3 38 o1 305 04 1 R
HEE— I, R 48 A [F) 45 Bt #Y W BE {8 7T 8 2
BAER I TR L.

XU & /N I A3 7 # ( dual-tree complex wavelet
packet transform , DT-CWPT) fE 2y —f g R = 5 4k
ALY AR B U RN A B R T
ARV SO B B Y R) B, X9 A R Y R A AR 4y
H— 0 BN HRMFESHRERS, B
LTEBEBRESR. BHET, DT-CWPT £ 3 & & i3
EAMENA, wEGAET EFLES LaE

SA I ML .

AR T DU SN R 2
BB RS T o, X B0 R IR 1 B AR
M R ELOL 10 R 5 00 5 0T R 9,
7 ¥ T A M 3R 0 0 AL, 7 5
TR

1 WHENMNEEER

PR NEAEREET 2 M HTEERRR
P fER A 0 7R OB AR O B RO R AR B, T A SR
ECIM SRR, XHETXLAFES BT E
SEAKER. B 1 AR EDEERES#AE
W ERERE. X557 DT-CWPT S+ @ 5 EH
MR R L SRR (14 ]

__________ g2 B2 S H2= g1z
first; 1 E e T PR E = i:_ _____________________ 1_1-_5_;
tT i B @9 QD H @24 @R B e first; 1
L S el QDR e 0, (12) QD1
iy o 0 23) @R @3 G B
: Pl t
i Lol '
i B ] 22 QP 2 22) @I B
frolan (L) @Pf L i e (L) @D/
| i o ] 22D @D H e @D @D By
ol 7 S 1 A S— R | B0
T L o [ b I
| i & 0,29 QP @29 g b= ;
b o [ @(12) @_.. @ I @ g a,m(l,z)@_. A ol
i R I e I i IEROLY) == A ek |
| L ! 1
| L Vo |
! L8 ] @2 QD .22) GD & !
Ll ool @, (1) @k N o (L) QP 1o
: i & o @20 Pl @D G- & i
ﬁrsl:_Z b first: 2
HE AR

B 1 DT-CWPT 5 fIEWL R

Fig.1 Decomposition and reconstruction process of DT-CWPT
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