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Abstract

This paper proposes a zero power control method for a mechanical magnetic suspen-

sion system using a spring in the device and an integral feedback loop in the controller. This
system using this zero power control method will consume quasi-zero power when the levitated
object is suspended in an equilibrium state. In this paper, a model and a prototype were set up,
numerical simulations of zero power control with nonlinear attractive force were carried out based
on the model, and experiments were completed to confirm the practicality of the prototype. All
results indicate that this zero power control method is feasible and effective.
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O 1: A magnetic suspension system scheme
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O 2: Relationship between attractive force and gravi-

tational force

O 3: Photograph of experimental prototype
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O 4: Configuration of magnetic syspension system
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O 5: Block diagram of control system
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O 6: Model of suspension system
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O 7: Simulation results in Case 1
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0 8: Simulation results in Case 2

k, 00000000000 [3.76 x 10-6Nm?]
d0000000000000 [mm)]

4.2 00000000

4.2.1 0O00O0O0OO0OO0OOCOOOOO

gboboooooobooobguoboooooao
gboobobobobobobooboobobogoon
gooboboooooooooboooboboooobooog
obooooooo

Casel OOODOOOODOODOOODOOOO
Case2 JO00DODODOOOODOOOODOOOO
Case3 0 0O0OOOOO0O0OODOOODODO
gbobooobooooobooboboooboooooo
obooob 1500000 00bmmO00050000
gbogboboboobobbobooooobobogn
goooooooboooooooboooooooooon

FE52E B EHENESHEES
20094E11 821, 22 A(KRKZ)

0.06
004

002 y\
0 1

-002

Current(A)

Input current 1

ng

05 Displacement of iron balli

Z06mm)

-18

=
=)
o
o
ra
r
L
@
o
o
=
=
o
o

ik

05 Displacament of moving part |

Z1{mm}

-18

time(z)

0 9: Simulation results in Case 3
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0 10: Photograph of suspended iron ball O 12: Experimental results in Case 2
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0 11: Experimental results in Case 1 0 13: Experimental results in Case 3
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0 14: Results in Case 2 with different spring
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O 15: Results in Case 3 with different spring
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