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Abstract

In the paper, we propose a design method for the logistics transportation system using magnetic levitation that has a
good characteristics without mechanical friction, noise and dust. The proposed transportation system consists of a lev—
itation control system and a propulsion control system. Magnetic levitation system is an electromagnetic suspension
system in which electromagnet generates magnetic attractive force and the attractive force pulls the rail. We design a
PID controller for the current control of electromagnets. We use linear induction motors for propulsion of the proposed
logistics transportation system and adapt the space vector PWM method for the propulsion control system. The pro-—
posed transportation system using magnetic levitation is verified performances through levitation and propulsion
experiments.
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Fig. 1. The structure of magnetic
levitated transportation system
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Fig. 2. Control architecture of the magnetic
levitated transportation system
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Fig. 4. DSP28335-based propulsion controller
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Fig. 5. Photo of the developed magnetic levitated
transportation system
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Table 1. Design values by magnetic circuit method

Specifications Value Unit
Total weight[ 7,,,..] 200 kg
Number of electro-

magnet[ N, ] 4 ea
| w0 |
Current density[J] 2.94 A/mm?

Current rating[i,] 36 A
Number of coil[ V] 700 turn
Maximum magnetic
flux density[ B, ] 1 Tesla
Core (SM20C)
Gap ratinglg,] 3 mm
Coil diameter[d] 1.25 mm
Space factor] 7] 0.6
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Fig. 13. Experimental results of magnetic levitation
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Table 2. Experimental performances of magnet
levitation control

Overshoot Stegdy stat(.e(@m) Rise time
(%) Maximum|Minimum (sec)
value value

Electro-

12.40 3.41 2716 0.0587
magnet 1
Electro- 10.33 333 2.80 0.0580
magnet 2
Electro- 11.33 233 278 0.0598
magnet 3
Electro- 1281 338 270 0.0602
magnet 4
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