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Development of Low Loss Magnetic Levitation System

&8 &
(Jong-Moon Kim * Do-Hyun Kang)

Abstract - In this paper, a low loss magnetic levitation(Maglev) system is suggested and tested. The suggested Maglev
system includes four hybrid magnets which consist of permanent magnet and coil. In the steady state, the levitated
module system can be supported by attraction force generated by permanent magnet. The coil current controls only
dynamic loads due to external disturbances. The module systems are designed by using finite element method(FEM)
software tools, such as MAXWELL and ANSYS. Also, digital control systems are designed to keep the magnet airgap
at a constant value. The control systems include a VME(versa module europa)-based CPU(central processing unit) board,
AD(analog to digital) board, PWM(pulse width modulation) board, 4-quadrant chopper, and sensors. In order to estimate
the vertical velocity of the magnet, we use second order state observer with acceleration and gap signals as input and
output signals, respectively. The characteristics of the suggested low loss Maglev system are demonstrated by
experimental results showing coil current of 0A in the steady state of 3mm airgap and performance specifications are
satisfied for reference gap and force disturbance.
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Fig. 3.2 Force vs. airgap and current
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Table 3.1 Natural frequencies of the module.
24 IFF 95 (Hz)
1 66.4
2 90.4
3 1379
4 162.8
5 173.7
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Table 3.2 Natural frequencies of the track.

A AL 7597 (Hz)
1 128.8
2 180.4
3 4106
4 654.4
5 661.6
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Fig. 3.3 First vibration mode of the module
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Fig. 3.4 First vibration mode of the track
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a7 43 A3y 2 9y

Fig. 4.3 Spring and damper
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Fig. 4.5 Chopper driver board
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Fig. 4.2 Gap sensor and accelerometer
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Fig. 4.4 VME digital controller
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Fig. 4.6 Power supply
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Fig. 4.7 Base and module frame
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