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Finite Element Analysis of a Inner—Rotor Type BLDC Motor
without Rotor Core
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Abstract - In many cases, ferrite magnets or ferrite bonded magnets used in inner-rotor type small brushless
DC(BLDC) motors do not have rotor core. The magnetization directions of permanent magnets do not have only parallel
or radial direction. In this case, the characteristics of magnets are different from cored type ones which have uniform
magnetization direction. In this paper, the magnetization directions and intensities of a ferrite magnet and a ferrite
bonded magnet are analyzed by finite element analysis for magnetization procedure. The characteristics of inner-rotor
type BLDC motor are analyzed by using the analyzed results. The validity of the analysis method is verified by

comparing the analyzed results with measured ones.
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Fig. 1 Analysis model.
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Fig. 2 Analysis model for determination of magnetization
distribution.
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Fig. 3 Flowchart for characteristic analysis of BLDC motor.
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Fig. 4 Flux lines in analysis of magnetization procedure of PM.
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Fig. 5 Magnetization distribution determined from magnetization
analysis.
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Fig. 7 Flux lines of bonded PM in air. Fig. 8 Surface flux density distribution of ferrite PM in air.
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Fig. 9 Surface flux density distribution of bonded PM in air.
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