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Control of Magnetic Bearing using ATmegal28(Focused on experiments)
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Abstract: Because the magnetic bearing supports levitating body without contact, wear, noise and
vibration, it is very useful to high revolution machinery. In this paper we selected ATmega 128, a less
expensive and widely used micro controller, for control the magnetic bearing system. And we selected
the sampling time and the control gain of PID controller through trial-and-error. The control program of
the one board controller utilized lookup table to reduce calculation time, and bit shifting for the integer
calculation in instead of floating point calculation. As the results, the controller carried out relatively
high speed PID control on sampling time 0.25 ms. At last the rotation test for the magnetic bearing

system was carried out by 3 phase induction motor and air turbine.
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Table 1 Parameter values of magnetic bearing
Parameter Value Unit

Acceleration of gravity : g 9.8 m/ 52
Magnetic permeability of air

e P Y 41077 -
sy
Relative permeability of 3
silicon steel plate : [t 3.0x10 B
Mass of levitation object : m 1.3 kg
Resistance of coil : R, 12.5 Q
Sectional area of air gap : S |[24x10*| m
Gain of driving amp. : Gump 1.0 < 10?% -
Total air gap : = 40x107Y4 m
Number of turns : NV 4.0 10? -
Length of magnetic path : ¢, 0.103 m
Inductance of coil : L 6.3x107% H
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Fig. 3 The eddy current type displacement sensors

and the sensor amplifier
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Fig. 4 Block diagram of magnetic bearing system
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Fig. 5 Step down response (left)
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Fig. 6 Step down response (right)
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Fig. 18 Orbit plot by air turbine driving (left)
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4.4 HOA|AHHS HEZ Fil+ S4
Fig. 21& A7|B4AE AA @A 74
A WEol e #Zo| A3 E S A
(=@~ , Amplitude[mm]Z X7}, AA FT F7]
o] A1 M-S PID Alof7]e] #Z5 AR
of gJFo g FHAIA AT|HoFl Q78

A
3 A

e
Job L omoh o ok

Ale] 5975 H(<l-, Magnitude[dB]Z E7])& ¥
W FAIRE Aolth ARRITE A 100 mVE 1 Hz

~ ¢ 300 Hz 7FA E= QsEH4T
Amplitudelmm]= FAAE 3A 75 wi7tA
AFE FIAIIM FHS ASHRF s 1

2 #7)3 Aotk o]l& AHE W 100 Hz, 628
radol| Al XZo] H7} Ha o] F ﬂ%ol A
ALE dFHEY. o] HAE IA
6,000 rpmol sFHTE. AA °1]°1E‘]tﬂ°ﬂ 9]?1’ T
T Al A7IRAAY s ASst FEol
Zk(fourier transform)¥+ ZA ¥} 108 Hz, 6,480 rpmoll
Al FRH o] YERT.

nt

x0.01

20 20
—=— Magnitude (dB)

—e— Amplitude (mm)

10 — 10

wh\\
\

" N
N

o
o

Magnitude (dB)
Amplitude (mm)

-40

100 1000
w (rad)

Fig. 21 Frequency response of closed loop
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