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Experiment for Levitation Control of a Magnetic Levitation System
Supplied with a Battery

Yun-Ho Nam, Seung-Chan Park
Dept. of System Control Engineering, Graduate School of Dong Yang University.

Abstract - In this paper, hybrid electromagnets using NdFeB
permenant magnet are designed by 3-dimensional finite element
analysis. Four hybrid magnets levitate the carrier of which total
weight including control circuits and battery is 14[kgl. The
nominal air gap length of the hybrid magnet is Jmml The
control circuit consists of DSP, 4-quadrant chopper, and gap
sensor as feedback sensors.

As a result, some experimental results for the magnetic
levitation control by PI feedback control theory are shown.
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Table 1. Specifications of the hybrid magnet

30mmx21mmx*21lmm
AR : NdFeB
A ,
P4 | amxsus Br- 1037
B8 Hc = 875[kA/m]

it -l 3 [mm]

Full load 14 [kgl

He 950

Pole @83 20mm>21mm

Pole 9l 45 [mm]

Battery Lithum polymer A X|, 24V 5Ah
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Fig. 2 Levitation forces according to the air gap length and current variaton
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Fig. 3 Levitation force comparison at longitudinal and transverse rails
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Fig. 4 Flux densily distributions of hybrid magnet
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Table. 2 Frequency response method using ultimate gain and ufimate

period
X, T,
P 0.5 K
PI 0.45 K. 0.8 P.
T; = Kp / K (3)
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Fig. 6 Overview of experiment equipment
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Fig. 7 Hybrid magnet system
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Fig. 8§ Pilot facilty developed for magnetic levitation
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