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2-D Finite Element Analysis of Brushless DC Motor Considering Eddy Current
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Abstract - This paper presents an efficient 2D
finite element analysis(FEA) for brushless DC
motor (BLDCM) taking into account the eddy
current and lamination effect of stator. In
BLDCM, the dynamic characteristic analysis
considering the eddy current and driving circuit
is applied for the accurate prediction of motor
performance in high speed because the eddy
current loss is proportional of square of the
driving frequency. According to the variation of
lamination number, the characteristics of
electro magnetic force, torque, and eddy current
loss are analyzed. From the results, it is
known that the effect of the lamination of
stator on the eddy current loss is verified.
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Table I. The specifications of the analysis model
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A2 | FF 6
EEF 9
4% 3
AFEAT 30
HEFE 5.5 (mm)
AT 0.55 (mm)
97 18.2 (mm)

AR | FAFA 2.6 (mm)
W7 19 (mm)
27 24.2 (mm)

QTAA | AstREd FA 2.6 (mm)

Nd-Fe-B| A= &0 6 (mm)
=% A5 % 60 (deg)
AFAELE 0.7 (T)
228 (Ho) 5.5(KA/m)

33 | Ho] 0.8 (mm)
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Fig. 2. Eddy current path on cross section of the
lamination
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Fig. 3. Flux distribution (rotation angle=10" )
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Fig. 4. Comparison of electromotive forces
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Fig. 5. Comparison of torque characteristics
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Fig. 6. Comparison of eddy current losses and output
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