AL TR A2n2A A6x (2005 6Y)
Journal of the Korean Society of Precision Engineering, Vol. 22, No. 6, June 2005

OII

17

r

T=2-HX|E o|&¢tt E=tolE Fojoll &
okl A*, ZFuj?
Control of Magnetic Flywheel System by Neuro-Fuzzy Logic

Won-Seok Yang” and Young-Bae Kim"

ABSTRACT

Magnetic flywheel system utilizes a magnetic bearing, which is able to support the shaft without mechanical contacts,
and also it is able to control rotational vibration. Magnetic flywheel system is composed of position sensors, a digital
controller, actuating amplifiers, an electromagnet and a flywheel. This work applies the neuro-fuzzy control algorithm to
control the vibration of a magnetic flywheel system. It proposes the design skill of an optimal controller when the system
has structured uncertainty and unstructured uncertainty, i.e. it has a difficulty in extracting the exact mathematical model.
Inhibitory action of vibration was verified at the specified rotating speed. Unbalance response, a serious problem in
rotating machinery, is improved by using a magnetic bearing with neuro-fuzzy algorithm.
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Fig. 1 Schematic of magnetic bearing
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Table 1 Specification of Magnetic Actuator

Area of one Pole (mm?) 220
Number of coil winding (turn/pole) 250

Clearance (mm) 0.7

Mass (kg) 1.2

Maximum Eccentricity (mm) 0.5
Maximum Whirl Speed(rpm) 2,500
Maximum centrifugal Force (N) 98.7

Maximum Current (A) 4
Maximum Magnetic Force ‘1 92.0
(N)(h=1.2mm)
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Fig. 2 Basic circuit of Amplifier
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Table 2 Electrical Specification of Amplifier

A gy~ o AdA | E¥94F
(mH) HEV) | (App)
<l 11.153 A 30 4
3 12.260 8} 30 4
B 11.128 = 30 4
2 11.570 e 30 4
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Fig.3 Rotor system control block diagram
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Table 3 Input Range of Controller A

g8 | HAF(mm) | F 9 Fk(mm)
Position X -0.6 0.6
Position Y -0.6 0.6

Table 4 Input Range of Controller B

membership

membeiship

.y = S
P hkikn Hagk Hojg
Position X -0.6(mm) 0.6(mm)
Velocity X -0.3(m/s) 0.3(m/s)
Position Y -0.6(mm) 0.6(mm)
Velocity Y -0.3(m/s) 0.3(m/s)
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Fig.4 Input Membership Function
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Table 5 Controller A
zd0s | aaus &
Negative [0 0 -0.0004)
Refi
€ e)r(ence Zero [000]
Positive [0 0 0.0004]
Reference Negative [0 0 -0.0004]
v Zero [000]
Positive [0 0 0.0004]
Table 6 Controller B
F99s | 2494 &
Negative [00-2
Voltage X Zero [000]
Positive [00 2]
Negative [00-2]
Voltage Y Zero [000]
Positive [002]
35 oA 2Y 2
g AR 2A wAdAE FEF A4

A28 A1z HAsY dPESE B 229
oJgste] EFANSE

of HHe WA FEojgn

GTHE

AA7+e 2R,

of Al

gtk o] =79 Arl= 2 Y 4", &9
W42 7y Z WSEE 3 )Y AS¥SE
ZHA XY Fo] AE 5HHoEZ AoH4
AN a&EE7 ez JA"S FHd

W83t nle & Ao)71F 6 /Molth. o}@l 2 Table

7 3 Table 8 & Ao mle & YEIA Aot

(Positive=PO, Zero=ZE, Negative = NE)

Table 7 The Rules of Controller A

Input Output
NE NE
Position ZE ZE
PO PO
Table 8 The Rules of Controller B
NE ZE PO
NE NE
PO
PO PO PO
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Fig.9 Magnetic Flywheel System
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