AW FS =R A 11 @ A 9 &, pp. 454 ~461, 2001.

3"} HAlS 71A1= IPM, SPM #%7]

5 5A WAL (1) o A6l gt Aab]E

Comparison of Vibration Characteristics in IPM and SPM BLDC Motors
with Rotor Eccentricity: (1) Electro-magnetic Force Due to PM

R AR I AR

[¢}

Geun-Bae Hwang, Kyung-Tae Kim and Sang-Moon Hwang

(2001 89 19 Fa ¢ 2001 1€ 11 AAE)

Key Words : Brushless DC Motor(B.8islel~ 2% #+#7]), Misaligned Eccentric Rotor(HHJ®H 343},
Mechanical Force(71413  7F4#), Imbalanced Magnetic Force(®#3 H=z718)  Finite
Element Method($-3F 2.4 3&]41)

ABSTRACT

Acoustic noise and vibration of a BLDC motor is a coupled phenomenon between mechanical
characteristics and electromagnetic origins through the motor air-gap. When a relative misalignment
of rotor in the air-gap center exists on the assemblage, it is considered to influence the motor system
characteristics. In this paper, the back electro motive force(BEMF) is analyzed by Finite Element
Method(FEM) and verified by experiments for the SPM and IPM type motors. For the magnetic
field analysis. a FEM is used to account for the magnetic saturation. Using these results, the FEM is
made to determine the appropriate electromagnetic field analysis in BLDC motors with rotor
eccentricity ratio. A radial magnetic imbalance force of BLDC motor with rotor eccentricity is
analyzed. Results demonstrate that the imbalance force is increased according to the degree of
misalignment, An IPM motor. mostly chosen to realize high-speed operation, shows a worse effect on
magnetic unbalanced forces and dynamic responses compared with SPM motor due to magnetic
saturation when the rotor eccentricity exists.
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Fig. 1 Prototype BLDC motors to be analyzed
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Table 1 Specification of BLDC motors

T3S ESEH =R

Power 130 Watt
Number of ploes 4
Quter dia. 110 mm
Inner dia. 60.6 mm
Stack length 40 mm
Number of slots 24
Turns/pole 74
Wire size 0.8 mm
Air-gap 0.5 mim
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Fig.4 FEM results of radial flux density in air-
gap without rotor eccentricity
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