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Abnormal Vibration Diagnosis of Rotating Machinery Using
Case-Based Reasoning and Artificial Neural Network

Yong-Su Kim

Department of Mechanical Design
The Graduate School
Pukyong National University

Abstract

If the rotating machinery has some faults, we can detect it using vibration or
noise signals. However, some maintenance engineers who don't have expert
knowledge, need the help of vibration experts for diagnosis rotating machinery.
Therefore, This paper presents a new approach integrated Case-Based Reasoning
with Self-Organization Map (SOM) and Adaptive Resonance Theory (ART) in
diagnosis systems. The causes of faults are obtained by case-base trained from
Neural Network. When the vibration problem of rotating machinery occurs, this
provides an exact diagnosis method that shows the fault cause of vibration
problem. In order to verify the performance of algorithm, we applied it to

diagnose the fault causes of the electric motor.
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Figure 2.1 Structure of the SOM network
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Figure 3.1 Casec-based reasoning cvcle
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Table 4.1 Mechanical fault

AR NAA A%

- FE Qo] AgH(bearing defect)
- A 01 d A gH(oil whip/whirl)

. Z;!*%} 233 & (mass unbalance)
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Figure 4.1 Vibration signal of unbalance condition
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Figure 4.2 Vibration signal of parallel misalignment condition
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Figure 4.3 Vibration signal of mechanical looseness condition"?
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Table 4.2 Electrical fault
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Figure 4.5 Dynamic eccentricity of air-gap
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Figure 4.6 Vibration data of a 4,000HP clectric motor with an air-gap problem''”
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Figure 4.7 Vibration data of rotor problem

Table 4.3 Rotor problem
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Figure 48 Vibration signal of a 2,000HP electric with a broken motor bar
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Table 5.1 Causes and symptoms of eclectric motor defects
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Table 3.2 Training condition of SOM

Item Number of data
Training set 453
Test set 3
Attnbute of input vector 6
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Figure 5.2 Unified map of all component after training
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