The Japan Society Applied El ectronmagnetics and Mechanics

HARAEMEE 25

Vol.14, No.2 (2006)

(@ |

A¥a—Hmzh

- SFEEHD

BERMABREOEIIENESZE L= RTAREREN

3-D Finite Element Analysis of Induction Motor with Skewed Rotor
Taking into Account Interlaminar Reluctance of Laminated Core
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Induction motors are widely used for electric instruments because of the toughness and high reliability. It is
necessary for induction motors with skewed rotor to use the 3-D analysis because the magnetic flux distributes
three-dimensionally. And, it is also necessary to take into account interlaminar reluctance of the laminated core. In this
paper, an induction motor with skewed rotor is analyzed by the 3-D finite element method using gap elements. The
effects of the interlaminar reluctance of the laminated core on the various characteristics are clarified. The validity of
our method is clarified by comparing the calculated results and measured ones.
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Fig. 1

Equivalent circuit of capacitor motor.
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Fig. 2 Process of initial mesh generation.
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Fig. 3 Analyzed model (1/2 region).
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Table 2 Analysis conditions of each model.
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Fig. 6 Waveforms of magnetic flux density in stator core (900min™).
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Fig. 7 Waveforms of magnetic flux density in rotor core (900min™).
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Fig. 8 Distributions of flux density vectors in stator core.
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Fig. 9 Distributions of flux density vectors in rotor core.
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Fig. 10 Primary current characteristics.
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Fig. 11 Torque characteristics.
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Fig. 15 Iron loss characteristics.
Fig. 12 Waveforms of secondary current density.
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Table 3 Discretization and CPU time. [8] T. Yamaguchi, Y. Kawase and S. Sano, 3-D Finite Element

Analysis model 1 [ 2 3 Analysis of Skewed Squirrel Induction Motor, IEEE
Number of clements 375474 373,854 Transactions on Magnetics, Vol.40, No.3, pp.969-972, 2004.

Number of podes 67,933 67,844 [9] K. Yamazaki, Efficiency Analysis of Induction Motor

Number of edges 454,506 452,635 Considering Rotor and Stator Surface Loss Caused by Rotor

Number of unknown
Variables 439423 437,803 Movement, Proceedings of The 10™ International Symposium
Number of time steps 728 on Applied Electromagnetics and Machines, pp.107-108,
Total CPU time (hours) 20 | 166 | 125 2001.

Computer used: Pentium 4 22GHz PC ~ [10] P&, DURRSHEREIE, AR PR, 1979.
Pentium 4 2. 6GHp pe 111 LB, i, SUCTAIREERIAIC L 5 SRR ORT
' AT BT 2 RE, BREFSFEGEFESER,
5 & RM-04-113, 2004.
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