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Low Speed Rolling Bearing Fault Detection Using AE Signal Analyzed By
Envelop Analysis Added DWT

Byeong-Su Kim* - Won-Cheol Kim#** + Dong-Sik Gu* - Jae-Gu Kim*
and Byeong-Keun Choit

Abstract : Acoustic Emission (AE) technique is a non-destructive testing method and
widely used for the early detection of faults in rotating machines in these days, because
the sensitivity of AE transducers is higher than normal accelerometers. So it can detect
low energy vibration signals. The faults in the rotating machines are generally occurred
at bearings and gearboxes which are the principal parts of the machines. It was studied
to detect the bearing faults by envelop analysis in several decade years. And the
researches showed that AE had a possibility of the application in condition monitoring
system(CMS) using the envelope analysis for the rolling bearing. And peak ratio (PR)
was developed for expression of the bearing condition in condition monitoring system
using AE. Noise level is needed to reduce to take exact PR value because the PR is
calculated from total root mean square (RMS) and the harmonics peak levels of the
defect frequencies of the bearing. Therefore, in this paper, the discrete wavelet
transform (DWT) was added in the envelope analysis to reduce the noise level in the
AE signals. And then, the PR was calculated and compared with general envelope
analysis result and the result of envelope analysis added the DWT. In the experiment
result about inner fault of bearing, defect frequency was difficult to find about only
envelop analysis. But it's easy to find defect frequency after wavelet transform.
Therefore, Envelop analysis added wavelet transform was useful method for early
detection of default in signal process.

Key words : Acoustic emission(=3'%4=), Envelope analysis(ZZA2]), Discrete wavelet
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Fig. 1 Experiment installation
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Table 1 Specifications of AE system

18-bit A/D conversion
28(?hf1nnel AE 10 M Samples/sec rate (on one
YSEm O | hannel, 5 M Samples/second on 2
PCl-Board channel, amples/second on
AE channels).
AE Sensor Peak Sensitivity V/(m/s)[V/ubar] :
- [N~
(Wideband | 22 020 s [V ubar]
Type) esonant Freq. s)[V/ubar] :
125 [650] kHz
Preamplifier Wide dynamic range < 90dB Single
20/40/60db power/signal BNC or optional
Gain separate power/signal BNC

24 HIt 9

PRzt 2 (2)3 o] Ast Fu4o) A E
(harmonic)2l I3 Fk(peak value)d = A
A e HFoE Uo] dB(decibel) & vERA
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Table 2 Comparison non-wavelet and wavelet about the PR of Roller fault bearing

BPF Ranger (kHz)
Load

rpm ) 25-35 35-55 55-75 75-100

N Y N Y N Y N Y
500 36.23 38.25 38.12 38.72 39.66 38.83 29.79 37.31
50 2k 28.86 32.56 32.26 38.09 32.12 32.83 26.16 30.06
5k 28.27 32.56 25.77 30.71 30.69 31.48 27.75 41.42
500 28.54 31.40 31.14 37.97 39.21 38.80 33.73 38.30
80 2k 29.18 31.76 28.44 30.02 29.81 30.29 25.65 29.78
5k 25.13 28.05 25.13 31.71 31.81 33.17 28.32 38.74
500 29.11 29.72 27.46 29.50 29.95 34.74 32.37 34.74
110 2k 28.54 28.76 28.32 35.48 35.49 35.33 36.01 37.22
5k 30.84 30.60 29.96 35.67 36.45 38.60 37.18 38.23
500 28.58 30.39 27.50 30.57 31.37 33.91 31.28 34.82
140 2k 31.02 32.25 30.84 38.47 39.01 38.31 40.56 41.55
5k 31.65 31.79 32.08 38.11 39.28 39.67 32.22 39.59
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