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Multi-axial Force Characteristics of Radial Electrodynamic Wheel

Kwangsuk Jung’

School of Mechanical, Automotive and Aeronautical Engineering, College of Fusion Technology,
Korea National University of Transportation, Daehak-ro 50, Chungju 27469, Korea
(Received 2017.10.16 / Accepted 2017.11.10)

Abstract : The rotating electrodynamic wheel over a conductive plate produces thrust force as well as normal force.
Specially, separating the conductive plate and spacing apart each part, the lateral stability of the rotating wheel is
guaranteed due to the restoring force into neutral position. In this paper, the force characteristics of the electrodynamic
wheel rotating over the conductive plate is analyzed using the finite element tool. First, the dominant parameters are
identified considering the geometric configuration and the operating condition. And the sensitivity for the parameter
deviation is quantified for the high force density. The above topology can be applied as an actuating principle for

inter-city train as well as contact-free transfer device.
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(b) Counterclockwise rotation

Fig. 1 Two-axial forces according to rotating direction of
the wheel over the conductive plate.
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Fig. 2 Restoring forces guaranteeing the lateral stability of
the wheel for a lateral misalignment of wheel.
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wheel.

Fig. 4 Vector plot due to magnetic flux by permanent
magnet array.
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Fig. 5 Eddy current magnetic field on the conductive rail
induced by rotation of permanent magnet array.
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Fig. 6 Variation of the transverse force according to the
pole numbers of permanent magnets.
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Fig. 7 Halbach magnet array with 4 pole-pairs.
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Fig. 8 Comparison between pan-shaped magnet array and
Halbach magnet array.
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Fig. 9 Three-axial forces according to a radial length of
magnet array.
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Fig. 10 Three-axial forces according to a width of magnet

array.
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Fig. 11 Three-axial forces according to a rotating speed of
magnet array.
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