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Higher Order Statistical Analysis of Sound-Vibration Signal

in Rolling Element Bearing with defects

H. C. Lee" (Graduate School Myongji Univ.),
J. S. Lee (Chungcheong College), K. O. Cha (Myongji Univ.)

ABSTRACT : This paper present a study on
the application of sound pressure and vibration
signals to detect the presence of defects in a
rolling element bearing wusing a statistical
analysis method. The well established statistical
parameters such as the crest factor and the
distribution of moments including kurtosis and
skewless are utilized in this study. In addition,
other statistical parameters derived from the
beta distribution function are also used. A
comparison study on the performance of the
different types of parameter used is also
performed. The statistical analysis is used
because of its simplicity and quick computation.
Under ideal conditions, the statistical method
can be used to identify the different types of
defect present in the bearing. In addition, the
results also reveal that there is no significant
advantages in using the beta function
parameters when compared to using Kurtosis
and the «crest factor for detecting and
identifying defects in rolling element bearings

from both sound and vibration signals.
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Table 1. Summary of the Statistical Analysis of
Deterministic and Random Signal

Type of signals | Kurtosis | Crest factor | a b
Sine wave 15 14 0.5 05
Triangle 18 1.7 10 10
Square wave 10 1.0 0 0
Normal distribution 31 18 6.3 59
Flat distribution 18 1.7 1.0 1.0
Sine + normal 18 18 19 19
Sine ~ flat 18 | 20 14 | 14
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Fig. 3. Plot of time traces and probability density
functions of deterministic and random signals.
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Fig. 5. Plots of kurtosis vs. crest factor and beta
function parameters a vs. b from
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(b) Longitudinal Impact at the End of
the Rig Structure

Fig. 8. Frequency spectrums recorded by the
accelerometer from impact test of the rig.
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