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Abstract

In this paper we proposed a model of a fault diagnosis expert system with high reliability to compare identical
well-functioning motors. The purpose of the survey was to determine if any differences exit among these identical
motors and to identify exactly what these differences were, if in fact they were found. Using measured data for many
identical brushless dc motors, this study attempted to find out whether normal and fault can be classified by each
other. Measured data was analyzed using the State Transition Model (STM). Based on a proposed STM method, the
effect of a different normal state is minimized and the detection of fault is improved in identical motor system.

Experimental results are presented to prove that STM method could be a useful tool for diagnosing the condition of
identical BLDC motors.
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. 2 X
imbalances Motor/Drive [
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Table 2. Classes and items of motor faults

Changed condition of motor Items
Normal or Health — Bearing fault 3
Normal or Health — Rotor fault 3
Normal or Health — Stator fault 2
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Fig. 3. 300W 200V 3,000rpm BLDC motor
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Fig. 5. Faults on the BLDC motors
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Table 3. Output of fault detection classifier
Output of classifier
Fault type
Ideal Mean(Actual)
Bearing 0 05728
Rotor 0 0.4369
Stator 0 0.4004
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Table 4. Output of mechanical fault classifier

QOutput of classifier
Fault type
Ideal Mean(Actual)
Bearing <0 —-0.6955
Rotor >0 0.6519
Stator >0 0.8095
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Table 5. Output of electrical fault classifier

Qutput of classifier
Fault type
Ideal Mean(Actual)
Rotor 1 1.3762
Stator 2 17575
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