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Cogging Torque Reduction Method of a Single-Phase BLDC Motor using Asymmetric
Sloping Notch
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Abstract - This paper studied cogging torque reduction effect for sloping notch applied two notches on stator teeth. We have
confirmed accuracy of FEM(Finite Element Method) through comparison previous model using asymmetric notch for experiment
and 3D FEM results, and then cogging torque comparison of previous model and sloping notch model. Also the sloping notch
model has been modified to step-sloping notch model to consider manufactur. The modification method of sloping notch
changed the degree of slope of notch (a)(Notch(a) sloping Deg) and the degree of Slope of notch (b)(Notch(b) Sloping Deg).
When Cogging torque is case of minimum, Notch (a) Sloping Deg is —12[°] and Notch(b) Sloping Deg 12[°]. In this case,
cogging torque was about 23.9[mNm]. Cogging torque of previous model is about 40.8[mNm], so sloping notch model is less
than previous model by 41.42[%]. Also, if sloping notch model is changed to step-sloping notch model, cogging torque of
step-sloping notch model is about 24.82[mNm], Therefore the difference between the two cogging torque is about 3.85[%], so
step-sloping notch model can be applied when considering manufacture.
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Table 1 Specifications of the single-phase BLDC motor

Item Spec.
Input voltage [Vims) 220
Rated output power [W] 120
Rated Torque [N-m] 0.38
Rated speed [rpm] 3,000
Efficiency [%] 70
Number of slots 8
Outside diameter [mm] 80
Stator Stack length [mm] 30
Material S523_0.5T
Winding Spec. ®0.55 x 147
Number of poles 8
Outside diameter [mm] 94
Air gap [mm] 0.7
Rotor -
Magnet thickness [mm] 4
Magnet material Ferrite
Br: 0.41~043[T]

Rotor Core

I8 1 T4 BLDC AE7] At
Fig. 1 Shape of single-phase BLDC Motor
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Table 2 Specifications of the single-phase BLDC motor and Characteristics analysis results of each models

_ Slopin, Step-Slopin,
Item EE N i R 1 I T s i
Input voltage [Vrms] 220
Rated speed [rpm] 3,000 3,026 3,000
facke EMF [Vrms] - 514 49.34 4911 4958
(at 1,000 [rpm])
Rated output power W] 120 1235 152.9 145.85 147.8
Rated Torque [N-m] 0.38 0.39 0.383 0.383 0.383
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