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Suspension Controller Design of Maglev Train Considering
the Rail Track Periodical Irregularity

LONG Zh+ giang, HAO A-ming, CHANG W en-sen
(College of Mechatronics Engineering and Automation , National Univ. of Defense T echnology, Changsha 410073, China)

Abstract: The low speed maglev train w hich will be used in Badaling traveling line is regarded as the research object. On
the bass of building the model of maglev control system and by analyzing the reciprocity between the maglev train and the rail,
the designation of maglev train controller under the periodical irregularity of the rail is dscussed. Two control schemes are also
compared in this paper, one of which uses the relative displacement, the absolute velocity and the absolute acceleration as the
feedback, the other uses the relative displacement, the relative velocity and the relative acceleration. The simulation results un-
der different velocity and different bridge span are given in order to provide reference to the designation of the maglev control
system and to the designation and construction of the rail track.
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Fig.2 The model of single magnet suspension system
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Fig. 3 The periodical irregularity of rail track
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Tab.1 The frequency of the rail track irregularity under different velocit y( Unit: Hz)
V(lant 1)
30 60 100 150 200 250 300 350 400 500
(m)
12 0. 69 1.39 2.31 3.47 4.62 5.79 6. 94 8.10 9.26 11.6
18 0. 46 0.92 1.54 2.31 3.08 3.86 4.62 5.40 6.16 7.72
20 0. 42 0.84 1.39 2. 08 2.78 3.47 4. 16 4.86 5.56 6. 94
24 0.35 0.69 1.16 1. 74 2.31 2.90 3.47 4.05 4.63 5. 80
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Fig. 4 Diagram of single magnet suspension control system
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Fig. 5 Gap change under velocity of 150km/ h and girder length of 24m
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Tab.2 T he max gap error of the first control scheme under different velocity and different girder length (Unit: mm)

ik ) 30 60 100 150 200 250 300 350 400 500
(m)
12 0. 26 0.53 0.87 1. 25 1.67 2.05 2.35 2.68 2.96 3. 50
18 0. 26 0.52 0.88 .30 1.73 2.04 2.52 2.90 3.25 3.9
20 0. 27 0.54 0.88 1. 32 1.75 2.16 2. 56 2.95 3.32 4. 01
24 0. 27 0.53 0.83 1. 32 1.74 2.17 2. 58 2.98 3.37 4. 11
3 ( :mm)

Tab.3 T he max gap error of the second control scheme under different velocity and different girder length(Unit: mm)

ik ) 30 60 100 150 200 250 300 350 400 500
(m)
12 0 0.02 0.05 0.1 0.18 0.27 0. 38 0.51 0.65 0. 98
18 0 0.01 0.03 0. 07 0.12 0.17 0. 27 0.36 0.46 0. 71
20 0 0.01 0.03 0. 06 0.11 0.17 0. 24 0.33 0.42 0. 65
24 0 0.01 0.023 0.052 0.09 0.14 0. 20 0.28 0.36 0.55
(1 , .
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Tab.4 The max gap error of the first control scheme under different velocity and the girder length of 24m(Unit: mm)
h)
300 350 400 500
1/3000 2. 58 2.98 3.37 4.11
1/4800 1. 61 1.86 2.11 2.57
1/5800 1. 32 1.53 1.73 2.11
1/6800 1. 13 1.3 1.47 1.80
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2 2 2 2 2
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