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3D Finite Element Analysis of Skew and Overhang Effects
of Permanent Magnet Linear Synchronous Motor

EHRE -ERBE - EERT -6 4
(Dong-Yeup Lee * In-Cheol Hwang * Gyu-Hong Kang * Gyu-Tak Kim)

Abstract -This paper deals with skew and overhang effects of permanent magnet linear synchronous motor(PMLSM).
The detent force and thrust characteristics considering skew and overhang effects of permanent magnet are analyzed by
3D finite element method and the results are compared to experimental values. As skew and overhang are applied to
permanent magnet, the thrust is almost the same value but the detent force is reduced remarkably. By harmonic
analysis, the distortion ratio of thrust is remarkably reduced from 4.29[%] to 2.3[%]. and, the ripple ratio of thrust is
decreased from 8.2[%] to 3.56[%] at the same time. But, the lateral force which operate as the perpendicular direction of
skew direction is generated. The lateral force and normal force acts by braking force between mover and LM-guide.
Therefore, normal force and lateral force's reduction is required for more efficient driving of PMLSM.
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Table 1 The specifications of prototypical PMLSM

Item Symbol Value (unit)
Number of poles 12
Residual induction B, 1.3 (D)
Stator Height of PM hpy 12.0 (mm)
(PM) Length of PM Ipps 79.5 (mm)
Width of PM Wpp 26.0 (mm)
Pole pitch T 28.5(mm)
Turns / Phase N 680
Height of coil he 20.5 (mm)
Width of coil W, 11.0 (mm)
Mover Height of teeth h, 20.5 (mm)
(Primary) Width of tecth W, 23.0 (mm)
Slot pitch W 38.0 (mm)
Length of teeth L 73.5(mm)
Rated current 1 2.66 (A)
Length of air-gap le 1.2 (mm)
Rated thrust 1400[N]
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