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I Abstract ]

The early detection of the bearing defects in rotating machinery is very important since the critical failure of bearing
causes a machinery shutdown. However it is not easy to detect the vibration signal caused by the initial defects of bearing
because of the high level of random noise. A signal processing technique, called the adaptive line enhancer(ALE) as one
of adaptive filter, is used in this study. This technique is to eliminate random noise with little a prior knowledge of the
noise and signal characteristics. Also we propose the optimal methods for selecting the three main ALE parameters such
as correlation length, filter order and adaptation constant. Vibration signals for three abnormal bearings, including inner
and outer raceways and ball defects, were acquired by Anderon(angular derivative of radius on) meter. The experimental
results showed that ALE is very useful for detecting the bearing defective signals masked by random noise.

Key Words : Bearing defect(*]©]3) 2%}, Random noise(H'E%-S), ALE(Adaptive line enhancer), Adaptive filter(A-5-ZE]),
Correlation length(A}3+Z o)), Filter order(EjX}4*), Adaptation constant(Z}-3-45)
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Fig. 1 Structure of a rolling ball bearing
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Table 1 Specification of the test rolling ball bearing

Specification Size
Number of balls(e.a): Np 8
Pitch diameter(mm): D, 25

Bail diameter(mm): D;

Contact angle(degree): @
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Fig. 3 Impulse signal produced by bearing defect
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Table 2 Parameters values of ALE.

Defect Inner raceway | Outer raceway | Ball
Parameter
Adaptation 03 0.5 0.5
constant:
correlation 220 130 160
length: m (11.0ms) (6.5ms) (8.0ms)
Filter 2200 1300 1600
order: L
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