doi:10.4186/ejth.2011.3.1.17

Qs 1 aell o Q Q 4 4
AIU9TRI1USUUTUNBSLARLINLAR

LNB LT LU NSRS L AN LR LA
LULLWIZNARIRA LN LY

(-4 1
N19R9993UANNIA LML I8N ALGNLBHUNUMNAATY Tauingafn ANaN W8 9LATENINANYY
Wainan@amauuuianiznauluadugniu dygiunisduaiiensesndugniuasians e

A o eda X g o e a2 o oeda X4 I A P
m@muwmﬁwmmmﬂumuﬂzﬂu@gium&lmwmTmﬂmwmﬂuwm{wmmmmmmmmmmnmmwmm

o

ANHABMITBIRAUgNTY aeelsfnudypinBuRadiinatadnazgnnaudaadtynrusunou asi

(7

v a Ly uI/ v d‘ ai 1 o o g s o d‘
ﬂ’]ﬁ‘jﬁj“]ﬁﬂ’ﬁ")Lﬂi‘qxﬂﬂ’]i‘ﬁuW@\Tﬂﬂqqﬂﬂ@\iiﬁﬂﬂum'}ﬂi@ﬂﬂ@ﬂ@mL’J'V\IL@WIuﬂ’ﬁ‘ﬂﬁ‘zN’lﬂN@@mmWDALWﬂ

a

] ¥ ~

o = A a X e o i o @ v = = a
AIIAGLANNLAL VNN AT WAIENITAINANIA NI UABINNTAANAYNNDNNNANSLAZ LA LA TN DN LAY

o A A A o o = A P p o -
WQﬂ?’ﬂ\?VILV]N'W@NLW@VWzVLmN@ﬂq?mﬁ‘qqquﬂquL@ﬂﬁqﬂmgﬂﬁl'ﬂ\? Nﬂq?u’]lﬂu’ﬂﬂquﬂ"ﬁﬂqﬂquLﬁﬂqu'NNiu

[
oA

A19U5UFAINRY 1 LABSINT A waTLTLLeUeUINg wrsILTRananaldlsRaN s DeanFuatin e u-

' ¥
o =2

= o nﬁl = nﬂl ¥ o a o = a 3| o =
qa@ﬂmﬂﬂmmwmmmm*’nm‘l‘,m‘ﬂmqnumﬂwmmm@uwaﬁwmmumumulmmmﬁmmmLaww

' 1
1 A o =

X o - o 4 X %% ey = !
UNANTUNLAUAFAQ LT 11 Tmﬂmuwu%m@ﬂmmmﬂmmwmummmnmmzmwmmqmm

e a aa a' , oo Lo = ~ & o =
m?zq@ﬂqﬁ‘ﬂﬂuﬂmﬂﬂqﬂqﬂwmﬂium']\?wnqﬂumm@ﬂqL'ﬂﬂﬂL@ﬂﬂmmﬂ@\?L@uq@@ﬂ@lfﬂﬂmi‘m AINHNANTTAN:N

q

Taan17 M LU LA AA9A N UANLA LV SN FILNTNULEUAINITDAFIATLANHUSIBIAINN

oo

@aweldunnnan 97% Asziuaesdynyinsuniu -15dB  Ineldliutudaneuzanmdaunismiaguasy

ANNDBTINTNABNATY LY EUA NI AN

o ¥
ANYFAUAY
nafiasiaian, nsnsesdayaunausaannian, nsinssiiduiaatl, nsnsaduannu@aandugnily

www.ej.eng.chula.ac.th 919ENFIANTTHANRAS : 1 3 2T 11 wATWlAEN1399UNTIRAaIMNGTH © ISSN 1906-3636 : MaUFU H.A. 2554 17



doi:10.4186/ejth.2011.3.1.17

A NEW INDICATOR FOR
MORLET WAVELET FILTER

ADJUSTMENT IN ROLLING
ELEMENT BEARING LOCALIZED
DEFECT DETECTION

ABSTRACT

Rolling element bearings fault diagnostic has vital role in rotating
machinery condition based maintenance. When localized defect occurs,
the periodic impulse feature which relates to defect location on the
bearing appears in machinery vibration signal. However, this signal is
generally masked by noised. Hence, an effective signal processing
method is needed. The combination of high frequency resonance
technique (HFRT) or envelope analysis and Morlet wavelet filter is one of
commonly used method. It demodulates low frequency signal related to
bearing failure from high frequency carrier related to machine system
natural frequency. Unfortunately, it requires proper passband to get
effective detection result. Parameters such as kurtosis and Shannon
entropy of filtered signal envelope have been proposed as indicator for
optimal Morlet wavelet filter selection. However, both parameters do not
consider harmonics in envelope spectrum, which are directly related to
periodic impulse in the signal. An indicator that takes harmonics in
envelope spectrum into account has been proposed. It picks optimal
Morlet wavelet that gives the highest ratio of the sum of harmonics family
that has maximum value to the arithmetic mean of envelope spectrum in
a specified range. In simulation study, it is shown that the proposed
parameter can detect bearing defect more than 97% from signal of
various natural frequencies and damping ratios up to signal to noise ratio
of -15 dB.

KEYWORDS

Morlet wavelet, wavelet filtering, envelope analysis, rolling element
bearing defect detection
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