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Vibration Diagnosis of Fan Motor Excited by Swing Motion
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Abstract

The small fan motors are used by many electronics equipments for cooling equipment. They are essential for present
industry. However, quality inspection of the small fan motor is conducted an organoleptic test by inspectors who have
special skills which are based upon their auditory organs and tactual senses. It is not easy that inspectors will have
mastered those skills. In addition, there are problem of those skills sometimes depend upon their mental and physical
condition. Therefore, quality assurance is considered insufficient. When we observed inspectors to perform
organoleptic test of the small fan in the actual production line, organoleptic inspector diagnosed rotation sound and
vibration of the small fan to turn the wrist and to close the ear in the state of holding the small fan. Then we considered
an operation to excite some kind of vibration to the small fan to add unsteady displacement. Therefore, The study
measured the vibration acceleration signal of the small fan by equipment imitating the handling operation performed by
the inspectors and aimed at realizing quality diagnosis by Mahalanobis’ Distance (below “MD”) from average value of
measured vibration (Time average value of the RMS level of the vibration acceleration signal) and its deviation (the
difference between the maximum value and minimum value of the vibration acceleration level)
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Fig.1 Conceptual drawing of the MT method
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Fig.2 Overview of automatic rotary oscillating device Fig.3 Schematic of automatic rotary oscillating device

Vibration
Accelerometer —
meter

Fan Motor

¥

Motor driver Servo motor Lebel
recorder

:

Automatic rotary
oscillating device

Fig.4 Block diagram of measurement system
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Table 1. Specification of fan

Fan flame size 92.5X92.5X
25.4(mm)
Blade number 5
Rated Voltage DC12V
Rotational speed 3400(rpm)

Fig.5 Test fan
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Fig.6  Acceleration level in the horizontal state
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Table 2. Characteristic of the test fan by the inspector
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Fig.7 Acceleration level(RMS) of test fan #2014E with automatic rotary oscillating

device
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Fig.8 Acceleration level(RMS) of test fan #2014K with automatic rotary oscillating
device
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Fig.9 Acceleration level(RMS) of test fan #2015C1 with automatic rotary oscillating
device
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Fig.10 Threshold of visualized MD (Swing angle 15°)
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Fig.11 Threshold of visualized MD (Swing angle 30°)



BRI T3 = SR M AT e 5 55 %

Swing Angle 45deg
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Fig.12 Threshold of visualized MD (Swing angle 45°)
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