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Mechanism of Noise Generation on Outer Rotor Motor
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A rotor and a stator of an outer rotor motor often resonate with electromagnetic force. Resonating rotor and stator
cause electromagnetic noise and the stator’s noise shows its resonance frequency. However, the rotor’s noise shows
different frequency from its resonance frequency. To clarify the mechanism, surface vibration of the rotor was
measured by cylindrical microphone array and was calculated by advanced non-stationary conformal mapping
technology introduced Equivalent Source Method (ESM). As results, it was found that the rotor is resonating
with rotation and the amplitude of air vibration is modulated on the surface. The modulation causes the difference of

frequency.
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Fig. 1 Aerodynamic noise and electromagnetic noise
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Fig. 2 Inner rotor motor
(a)Side view (b)Plan view
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Fig. 3 Resonance characteristics of inner rotor motor
(a)Inertance (b)Resonance mode
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Fig. 4 Outer rotor motor
(a)Perspective view (b)Plan view

Fig. 5 Resonance characteristics of outer rotor motor
(a)Inertance (b)Resonance mode
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Fig. 6 Cylindrical microphone arrays
(a)For inner rotor motor (b)For outer rotor motor
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Fig. 7 Meshed models
(a)For inner rotor motor (b)For outer rotor motor
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Fig. 8 Microphone-placed arrays
(a)For inner rotor motor (b)For outer rotor motor
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Fig. 9 Sound pressure level of inner rotor motor at 1650 rpm

Fig. 10 Vibration displacements on surface of the stator at
1926 Hz
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Fig. 11

Sound pressure level of outer rotor motor at
2783 rpm

Fig. 12 Vibration displacements on surface of the rotor in all
frequency range
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Fig. 13 Vibration displacements on surface of the rotor at
2133 Hz
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Fig. 14 Vibration displacements on surface of the rotor at
2319 Hz
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Fig. 16 Division of stationary wave into two polarized waves
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Fig. 17 Division of moving stationary wave into two
polarized waves
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