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Parameter Symbaol Value Units
Cuideway mass per unit length m, 350107 Ka'm
Primary suspension {bogies-magnets) mass L 1016+ 10° Kz
Secondary suspension (car body) mass i, 32.0-10° Kz
Vehicle length L 24 m
Span length L 30 m
Cuideway damping - 0.03
Secondary damping C, 215+10° | Ne-s/m
Vehicle vertical damping ratio < 080
Vehicle rotational damping ratio £y 0.77
Secondary stiffness k, 226+10° | Nim
Guideway bending ngidity El 250<107 | Nem®
Nominal air gap iy 0.01 m
Number of magnets in each module ", 12
Number of turms in trim cotl N, 96
Face area of each magnet pole A, 0.04 w’
Resistance of trim coil R, 1.0 Olim
Permeability of air Hy 4107 | Weber/A-m

PSD A b Cilzses slacs ju 15,5l slaesls .Y Jgux

Vehicle Speed (km/h) 300 400 500
RMS Acceleration {mys”) Max 0.031 I 0.035 0.049
Max 10.75 11.00 11.26
Aar Gaps = 1 _

Min 9.54 935 237

(1}
Sud 0.26 045 0.56
“Max 276 | 336 | 436

Controlled Current
MMin =1.56 =241 =219
{A) = 1 ekl s
Sed 0.94 1.34 192
Max 306 | 673 130
Controlled Voltage
) Min ~4.95 =3.07 -7.52
V) 1
Sud 1.74 196 336
Max 0.11 90.56 90.21
Total Magnetic Force 1

- Min §6.75 86,38 §5.66

(N}
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ABSTRACT

Magnetic levitation (Maglev) is an innovative transportation technology. A high-speed maglev
train uses non-contact magnetic levitation, guidance, and propulsion systems and has no wheels,
axles, or transmission. Replacing mechanical parts with electronic parts overcomes the technical
limitations of wheel-on-rail technology. A series of analytical models are defined, including a
vehicle model, a magnetic suspension model, and an active control model to predict the effects
of maglev vehicles on guide ways. The dynamics of a single-train vehicle model traversing on a
flexible, rough beam are studied. Numerical simulations are carried out to study the dynamic
behavior of the maglev vehicle and the guide beam. In this paper, the controller is designed for
checking the output voltage of the sensor that is placed for detection of transverse and
longitudinal deviation of air gap distance. In case of deviation, air gap distance again brings to
the desired value with a change in the current through the coil. Finally, the German trans rapid
maglev train with electromagnet suspension is analyzed with MATLAB software for properly
designed controller performance.
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