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Zero Power Control for Hanging Type Magnetic Suspension
System Using Permanent Magnet

o ( ) ( )
Feng SUN, Kochi University of Technology, Tosayamada, Kami, Kochi
Koichi OKA, Kochi University of Technology
This paper describes a zero power control method of a hanging type magnetic suspension system, using a linear actuator to control the
permanent magnet attractive force to maintain the levitation device suspending. A spring was ingtadled in the magnetic suspension device
to counterbaance the force of the actuator on the mass gravitation, and an integra feedback loop was used in the controller to adjust the
actuator current zero in the balance state. According to a theoretica model, numerical smulations and experiments were completed, and

some results are shown here.
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Fig.A3 Experiment results with zero power control

0000000 No.08-140 Dynamics and Design Conference 2008 CD-ROMO O O 0 2008.9.2-5,0 O O



1

EMS

3

5

VCM (Voice Coil Mator)

2)

Fig.1

Fig.2

Fig.2

746.8[]

4

Ferromagnetic ceiling

Gap t
Iy .
Equilibrium Permanent Attfractwe
position | | orce
1 Direction of
Actuator 1 “actuation
Mass Gravity force
\'"4

Fig.1 Outline of a suspension system

Current
amplifier

Fig.2 Photograph of suspending mag-lev system
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Fig.3 Model of suspension system
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Fig.5 Simulation results without springs and without
zero power control
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Fig.6 Simulation results with springs and without zero

power control

spring constant ks =0.6N/mm
0.02 T T
L 0
s Input current
S -0.02} 4
O
-0.04 . . : '
0 0.2 0.4 0.6 08 1
= 0 4
£
= 01 Displacement of frame part |
=
02 . . . .
0 0.2 0.4 0.6 02 1

Difference between magnet and frame part -

Z1-Z0{mm)
e
(=] =y

[=]

02 0.4

0.6 0.8 1
time(s)

Fig.7 Simulation results with springs and with zero

power control

spring constant ks =0.6N/mm
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Fig.8 Experiment results without springs and without
zero power control
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Fig.9 Experiment results with springs and without zero
power control
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Fig.10 Experiment results with springs and with zero
power control
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