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A Study on the Levitation Mechanism Based on the Electrodynamic Force
for a Maglev Planar Transportation System
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Abstract

This paper describes the levitation mechanism using magnetic wheel for a maglev planar transportation
system. Rotation of the magnetic wheel where the permanent magnet array is embedded produces the time
varying traveling magnetic flux density and the generated magnetic flux density creates the induced levitation
force and drag force with the conductor. Because the net drag force is zero, magnetic wheel can only generate
the levitation force. Thus, it always guarantees the stability in levitation direction and it does not disturb other
directional motion. In this paper, levitation principle of the magnetic wheel is analyzed using distributed field
approach and dynamic characteristics of the levitation in the magnetic wheel system are estimated. The
feasibility of the proposed levitation mechanism is verified through the several experimental works.
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Fig. 2 Magnetic wheel: (a) magnetic wheel and (b)
geometric modeling for theoretical analysis
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Table 1 Specification of test magnetic wheel

719l 712% 247 R

Poles: 2

Radius: 50mm

Thickness of yoke: 15mm
Weight: 4 kg

Magnetic Wheel

Br: 1.195T

Hcb: 914kA/m
Thickness: 30mm
Depth: 50mm

Permanent magnets
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Fig. 4 Levitation force along the various rotation speeds with 50mm depth two poles magnetic wheel at (a) 10mm, (b)

15mm, (¢} 20mm and (d) 25mm air gap
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Table 2 Characteristics of MPTS

Weights = Total weight: 170 kg
Motors: 20kgx4
Magnetic wheels: 4.5kgx4
LIM: 9kg x4
Body: 14.5kg
Reinforcement: 21.3kg
Sensors: 0.1kgx3
Sizes Total size: 770x770x384mm
Magnetic wheel: R50mm
LIM: 185x98x83mm
Max. 79kg at 10mm air gap
Payloads 122kg at 8mm air gap
Materials Body: Duralumin
Reinforcements: Duralumin
Yokes: Soft iron
Permanent magnets: NdFeB(N35)
Propulsion  Starting linear acceleration w/o payloads:
0.36mvs?
w/ full payloads:
0.24m/s?
Starting angular acceleration w/o payloads:
0.61rad/s?
w/ full payloads:
0.41rad/s?
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Fig. 9 Dynamic model of MPTS using equivalent
stiffness and damping coefficient at the nominal
position
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