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Fig. 1. Performance airgap of the controlled-PM LSM.
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Fig. 2. Experimental controlled-PM Maglev carrier.
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Table I. Specification of anaysis model
Primary
Pole pitch 30 [mm]
Heigh of Stator Yoke 15 [mm]
Width of Stator Yoke 30 [mm]
Number of Winding 8 [turn/slot]
Number of Slot per pole 2
Teeth Width 2.5 [mm]
Slot Width 2.5 [mm]
Slot Depth 8.0 [mm]
Controlled-PM
Coercive Magnetic force 736091 [A/m]
Risidual flux Density 0.96 [Wb/m2]
Height of PM 5 [mm]
Length of PM 15 [mm]
Width of PM 30 [mm]
Height of PM Yoke 15 [mm]
Width of PM Yoke 30 [mm]
Width of Controlled Coil 7 [mm]

Coil winding turn/Pole
Coil Resistance/Pole

54 [turn/pole]
0.17 [Ohm/pole]
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Fig. 3. Cross-section of controlled-PM Maglev carrier
(z-y plane).
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Fig. 5. Finite element mesh of one pole model.
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Fig. 6. zero-power magnetic levitation system.
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Fig. 9. Airgap flux density distribution.
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Fig. 11. Lateral force (F,) vs. Lateral displacement (Ay).
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Fig. 12. Thrust force (F,) vs. Lateral displacement (Ay).
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In this paper, the effects of lateral displacement on the thrust, lift force and (guide force) are investigated by 3-D
Finite Element Analysis (FEA) in controlled-PM LSM which has some strong points that electrical power can be
minimized and the thrust and lift force can be simultaneously obtained. The variations of airgap flux density and the
forces concerning lateral displacement have been analyzed and the effect of lateral displacement and airgap length on
the motor performance have been investigated in detail by analysis and experiment results. As the result of this study,
the characteristics of PM-LSM concerning with the change of lateral placement and airgap have been made clear
quantitatively.



