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Sound Source Investigation of Outer Rotor BLDC Motor
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ABSTRACT

According to a quantum leap of the performances of automobile, environmental factors are im-
portant as functional factors, especially noise. BLDC motor, one of the part of automobile, is also
no exception. In this paper, investigation of the sound sources of outer rotor type BLDC motor is
performed. In order to reduce noise, it must be necessary knowing sound source. To this end, this
paper is analyzed two viewpoints, structural and electromagnetic causes. For structural analysis, modal
experiment and 3D mode analysis are performed. On behalf of electromagnetic analysis, 2D finite el-
ement method is carried out. Finally, coupling analysis is performed in order to know about influ-
ence between two factors.
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Maxwell stress tensor 2D Table 1 Specifications of subject motor

Voltage DCI12.5
Amp. 30
2. RPM 3,000 + 100
5.5kgf.cm % 65200
Watt
2.1 mm 95
kg 1.5
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Fig 3. Result of noise, 1/3 octave band
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Figure 1. Schematic of subject motor

Figure 4. Result of noise, narrow band
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Table 2 Material properties of each part
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Figure 5. Mode experimental setup.

Young's N
Part material I[T(er;;llt?' modulus Porlstsi%n s
£ [GPa]
Rotor S45C 7870 205 0.29
Stator S45C 7870 205 0.29
Magnet Ferrite 4800 150 0.28
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Figure 6. Position of Accelerometer.
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Figure 7. Results of modal experiment.
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Figure 8. Results of modal analysis of Rotor

Figure 11. Local force applied on rotor
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Figure 9. Result of modal analysis of stator
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Figure 10. Local force applied on stator Frequency [Hz]

Figure 13. Kinematic energy on surface of
rotor and stator.
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