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Denoising method study in speed reducer
on wavelet packet transform

REN Xue-ping, MA Wen-sheng, SONG Xiao-long, YANG Wen-zhi, SU Feng-qi
(Mechanical Engineering School, Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract: A new residual signal spectrum analysis and statistics analysis method is proposed after wave-
let packet denosing. Firstly, the original vibration signal is deomposed by wavelet packet theory, and the
residual signal is extracted between the denoised vibration signal and the original vibration signal. Finally,
the characteristic frequency of fault signal is extracted by residual signal spectrum analysis, and the ma-

chine running state is judged by residual signal statistics analysis.
Key words: wavelet packet analysis; de-noising; speed reducer; residual signal; fault diagnosis

ol

1 3

EERERIFBEERERETMERNEL
R MR 7 E AT T, 397 4H 48 K % Donoho$2 i T /MBe i
%75 B T REOA T RS S MR R Ty i, KK ¥
EXRBEHPRE T —MET T RMED#ERH VL

RERANESLBRANMEHE, IRXTETUER.

B3R RS H 28 o AR 15 S OB RS A , X s
A AR R AN X A RS B AT B R O T
BI3Y, A SCHRUE A TR B AR 2 e ik
SRR R F SR AT RN, BEA ik
AN SRS P AEHERESHRERES B

58 B % :2008-01-09; # 5] B 34 : 2008-02-28

EXM S ATFTF(1963-), 58, Wb A, B+ B8, EENENRT
BN S5HMEHHR,

il R £ % : B 34 |, E-mail : mawenshengl @sina.com

% R A5 S B 530 40 AT T LA B Ol o P A MR
BESHBE,

2 /AL R

2.1 MESEHREY
HEREXRERR 6O M/DBEBRH V),
HOREXEN:

(1)=V'Z 2 had(2t-k) (1)

V(t)=\'Z 2, hud(2t-K) (@)

RP hg iy BB PR EEN,

HTH— SRS REFE, EXTFAL0EHR
EE.

Wan(1)=V'2 2, kot (26-K) (3)

keZ



382 A ¥

¥ R 20084

Wanni(8)=V'Z X, byt (26-k) (4)

keZ

AH by TR R A (DX (2) PR R
o 2 n=0 B, we(2)=¢(2),wi(t)=¥(t), L EEX
() BB B A 1wa(t) ez T HI wo(2) =0 (¢) BT B RE B9 /1N
B, A, MEE w, () e BREFERERH w,
OFNEFRE w(OENN—TRE—-EHRRH
RBHRE .

/I A0 B R DA /)N I8 AR 48 HE e i SR B — X
ESHTEMABK ST SEWIT %K, CHHH
T H BRI G , %/ B 5 A B 40 53 B R B3R 4 it
FTTERSB NATRE T RFALHER, EHTH
AERMAE 1R,

0,0
(1)/ \<
VAN
/(2 0) (2< (2

(3,00 (3,1)(3,2)(3,3)(3,4) (3,

O
—
~

1

&/

, 3)

\

,6)(3,7)

/v

oW

5(

w

Al DEEW3EIRRESEH
Fig.1 Three layers wavelet packet tree decopose
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Fig.2 Simulation analysis of high frequency signal plus noise
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Fig.3 Simulation analysis of sine signal plus noise
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Fig4 Schematic diagram of the testing system
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Fig5 Schematic diagram of reducer structure
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Fig.6 Comparison between the signal waveforms before
and after reducer denoising
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Table 1 The residual signal statistic analysis after denoise
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Fig.7 The residual signal statistics time domain and its spectrum
before and after overhauling
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