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Sound Source Investigation of Outer Rotor BLDC Motor
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ABSTRACT

With great advancement of the automobile functions, environmental factors become important per-
formances, especially noise. This paper investigates noise sources of outer rotor type BLDC motor
using in the air-conditioner of the automobiles. To this end, this paper is analyzed two viewpoints,
structural and electromagnetic causes. Structural analysis is conducted through modal test and
analysis. For modal analysis, 3D finite element analysis is carried out using commercial program
ansys. Electromagnetic causes are analyzed from local force that is computed by Maxwell stress ten-
sor method. Local force excites structure of motor directly. Finally, correlation analysis is performed

to determine effect between noise causes.
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Fig. 1 Schematic of subject motor

Table 1 Specifications of subject motor

Content WUt
Rated voltage Voltage DC12.5

Current Amp. 30

Rated load Rated speed RPM 3000 £ 100
5.5 kgf.cm Efficiency % 65
Power Watt 200
Height mm 95
Weight kg s
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Fig. 2 Experimental setup of noise.
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Fig. 5 Mode experimental setup Fig. 7 Results of modal experiment
Table 2 Material properties of each part
. Young's . ,
Part material ][?;/n;% modulus Porlas‘tsi(z)ns
[GPa]
Rotor S45C 7870 205 0.29
Stator S45C 7870 205 0.29
Magnet Ferrite 4800 150 0.28
Fig. 8 Results of modal analysis of rotor
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