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Noise Analysis of Geared Motor using Cepstrum and Comb Lifter

Min Hwan Lee”, Dong Bae Kang*, Hwa Young Kim** and Jung Hwan Ahn***

ABSTRACT

Gearing system emits inconsistent noise from gear teeth impact in case of gear defects. But, it is not easy for
inspection operator in production line to distinguish objectively the defective product. Therefore, customer complains
continuously bad noise of the geared motor. Because impulsive signal at low frequency has a tendency not to appear in
frequency domain, it is difficult to separate the gear inconsistent noise of defective gear from overall geared motor’s
noise using general signal processing method such as FFT. In this paper, the method to estimate more objectively the
inconsistent noise of gearing system and to measure the quantities is suggested. Suggested method uses Cepstrum,
Autocorrelation, Comb Lifter and Inverse Cepstrum by turns to make objective quantities about noise level.
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F{} : Fourier Transform
C 44 : Power Cepstrum, C, : Complex Cepstrum
S44 : Auto-correlation
a(t) : Time signal of gear inconsistent noise
Z‘, : Modified Power Cepstrum
j{( ) : Modified Complex Spectrum
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Fig. 1 (a) Ideal bandpass lifter (b) Actual bandpass lifter
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Fig. 5 Power cepstrum analysis of gear vibration
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Fig. 8 Signal processing to extract gear impulse signal
buried in motor noise
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Table 2 Test result of Noise Inspector and Cepstrum

Fig. 9 Signal processing result of good geared motor

No. Dev. square Noise Inspector Cepstrum
1 9.8516 High Pitch Noise] Good
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g 3 88.6697 Gear Noise Gear Noise
4 T N
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Time(sec) 5 99.0336 Gear Noise Gear Noise
(a) Time Signal to have gear impulse 6 126.1834 Gear Noise Gear Noise
1 PP . P - . -
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Fovi | 9 202.8854 | Gear Noise Gear Noise
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Time(sec)
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Fig. 10 Signal processing result of bad geared motor 26 12.5311 Good Good
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