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Abstract

This paper present study on the application of sound pressure and vibration signals to detect the
presence of defects in a rolling element bearing using a statistical analysis method. The well
established statistical parameters such as the crest factor and the distribution of moments
including kurtosis and skew 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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Fig. 1. Overall diagram of test rig.

Table 1. Equipment Set-up for the Experiment

Shaft speed | Frequency | No. of shaft rotations/record
(rpm) range(Hz) length(No. of Rev./T)
500 1600 4.16
1000 3200 4.16
1500 6400 3.12
2000 6400 4.16
2500 6400 5.2
3000 12800 3.12
3500 12800 4.16
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A Table 2. Summary of the Statistical Analysis of
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(d) Probability Density Function of Figure 2(c)
Fig. 2. Plot of time traces and probability density
functions of deterministic and random
signals.
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Fig. 3. Plot of statistical variables vs shaft speed.
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Fig. 5. Plots of kurtosis vs. crest factor and B function parameters a vs b from rolling element bearing

running at 2000rpm

B

|~ Creat Factor
—#— Bata Function "’
ST | Beia Punction

4 ~~———e

/
7
/s

=

00 1000 1500 2000 2800 3000 ®\OO
Shaft Speed (mm)

ILEIRIY

Mag of Stat Parameters

o 3

(a) Plot of the Statistical Parameters Obtained From
Vibration Signals vs Shaft Speed

70 ‘
0w —
5 80 ey
£ e Crest Factr
g s0 —a— Bote Function > ‘
g 2 = Bu1s Function B !
® % N :
= 30 i !
I |
° 2 = |
§’ 10 i-—" T e e AT ‘
0 J

500 1000 1500 2000 2600 3000 3800
Shaft Speed (mm)

(b) Plot of the Statistical Parameters Obtained From
Sound Pressure Signals vs Shaft Speed

Fig. 6. Plots of statistical variables vs shaft speed using vibration and sound pressure signals.

(411)



20 MENAREE, $248 FE 4 2000

26 Hz

0.00006

3% Hy 204 2
000008

9 n; KN
000004

200003

N i Ao o

000001 i

04 —l

(a) Longitudinal Impact at the End of the Shaft

0.0012
109 Ha
200t

0 ooos ‘ 14 He-lo H1 308 Mz
- 00006

© 6004 I 26 Mz \/

00002 4

2

=2z 'EEEREY

.......

(b) Longitudinal Impact at the End of the Rig Structure

Fig. 7. Frequency spectrums recorded by the
accelerometer from impact test of the rig.
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