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ABSTRACT

The paper presents the use of signal processing techniques for fault detection in helical spur
gears. The test rig of helical spur gear mesh is set up. Three levels of gear teeth damage are simulated
and vibration response of each damage level is measured. Three signal processing techniques,
including spectral, cepstrum and wavelet analyses are used to detect gear fault from vibration signals
analysis. The analysis results obtained from the various techniques are compared. The advantages and
disadvantages of the techniques are discussed. The experimental result reveals that the amplitude,
gamnitude and magnitude from the analysis are decreased at damage level more than 50%
thickness. The result suggests that the spectrum technique is suitable to use for stationary
signal only. However this technique is still used widely because it is capable with present
tools. The cepstrum technique can be used to extend the detail of spectrum technique. It is
also suitable for high speed and high load situations. Wavelet analysis in considering the best
technique as it can not only detect the fault of gear teeth accurately but also indicate the damage
position.

Keywords : Wavelet ,Gear Fault ,Helical Spur Gaers , Signal processing techniques.
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Mé& + DS +K(t,8)8 =W +F(t,5) (1)

Faen W snansom ldanauns @ uazen K(t,0) gansom ldanaunsh (6) @
K, (X,&) (K. Umezawa.,1972) uazdn K, (X,&) (K. Umezawa, and T. SuZuki. 1973)

[K, (0 EYIPEIE + [K, (% £ Y)PE)AE = 6, ~e(x.Y) )
W, = [P(&)dg ©)
W=>W, )
-1
K. = aw, (5)
1 ds
K(t,6)=> K, (6)
=
Tagd o) A8 ITHZVIAMINLUILTS
M Ao waenudssuaailas
D Ao AdulszAansnInig

K(t,0) @8 denunizdivasszuuilad (Mesh stiffness)
K, (X,&) fa asigunsuduarvasimilal

K. (x,&) fia dlaridunsidfsugdivmuumiduds

P(¢) Ao NINITALVBILTIMUUIITUNE
W, Ao szozuanvaINwNed
w fa mMIzaiaNWNaIgsaunings

F(t,0) #e LLsaﬁlLﬁ@mﬂmﬂﬁﬂgﬂmmﬂmﬁaa (Exciting force caused by profile
modification or errors), e(t, o)
2.2 @27f GMF
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[ < A A ° Y
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GMF = N,x RPMu _  RPM,. @)
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Flo)=[f@e™dt : f() =2—17Z [Fla)e"do ®

Taodl e = cos(wt)+ jsin(wt)
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wlaasn (Cepstrum) LHwnTAAINERANNNVINTIAINERANND  (Frequency analysis)
A o a & A Ao e A o « v \
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\ =< & & 1 a & o &
omiauinvasialiimuiaad (Hypocenter) sasmgmniuiudulnl wdauunuusniign

A v < val a & o A A o ' 6 [
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(Power Cepstrum) (B.P.Bogert ,et al .,1963)
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F(w)= j”; f (t)exp(— jot)dt (10)
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C(scale, position) = f f (t)w (scale, position, t)dt (11)
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