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A Study of Rotor Vibration Reduction using Fuzzy Magnetic Damper System
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Abstract

This paper concerns rotor vibration reduction using magnetic damper system. The fuzzy control logic is utilized to
fulfill desired motion. The fuzzy system structure and membership function were first determined by simulation results.
The researched control logic contains two fuzzy controller : reference position variation according to the rotor whirling
status and error compensation algorithm to minimize the rotor vibration due to unbalance and unstable fluid film force.
The Sugeno type output membership function was utilized by several trials and optimized membership function
constants were selected from experiments. The experimental results show that the proposed method effectively control
and reduce the rotor vibration with fluid film bearings.

A&7 9% AT E, Muzynska'= F A Y swirl

LM E o] 471 @ FAE Tt AEY AFE A

=35tk 24 2L 43 4= $58 Fo

n%o2 Ade HE/ASL AFd o8 7 AT HANY 2P Ko Tk aZA%H
o pokgdl A Pk §9 wojy  ° ¥ FAE ofF Hiuign, 4Y A W

22% TPRIE HAHAY A5 ol  FY W AL opn 2 sjelw A AE
1 e NEL A YFwg Aoz TAELE TFEHOE A srgd dAR] o
Be)E oil whirl @4oletm shi=ul, o] @ao] & FO BE A7l AeH) R E sy
At dlegE uFe] L3 ¥ (unbalance), FEF  BHE Aofol #¥ AS oIt 1Y A7 A
E Alole] Pk Wywid JAHE e 0 AEE FF #HoIHel HgeIld e AV A,
A%z 2oz WAt INHAE Bgsy ET HFEY AFEo 1Fd AL Ze A

Rl

3= oleidl RAES AAGE Aol AES Ao & 18] (fixed gain control algorithm)& AH&-3F 2
e g & oot H2 FAANA 5 T
st 1£3ke] FAd gloms IHAIT AN vt SR Aole 3 Aoyt gAML, &

Aele] whirl %o Egdlr] YoM o HAF JRE 21 de B3 FAE Adste
Ao 984 E dde Axorst sh. 53], §9p H ERHOR HEH frp BE AFAE
3 A ARE Aole] e Az Age Futer  GEF AGRok HA Ao 22g HEatw 9l

1 wojgle 2= HAVAGNAY B4 5 7 U, Cela®d Hamam® 2R ES 33 £2& ¢
Qele] & musoel A &t} Oil whip, T& 0il 3 HARANZAAANE &3 Lin 520 F

whitl 842 HEFH A¥<E dAdze ge 9 FHelV] AR ZHES Aojd nix 24
Aoz »aEol gtk o3 Oil whip HAL A S A3 Segino £ AH T A A
mebrbis ZpEe] Aojo] HA2AL He3he

Pham 522 Hukg guiay)Y) A8 4

TR, A9, AEAGNE A% A

o2 O

E-mail : yhbok@andong-c.ac.kr rdy 7i¥Ms  HLddn, T uE #a
TEL : (054)851-3592 FAX : (054) 852-9907 2 ger HLsae & #oge sa k3l

T 39, Aduigta 7) At}




HA opavg HHE AHEE HAA WF A A7 749

AA AAHE, A2" Ao vME 849 v}
ave AR e FaHe] A&Hog Wilsleg B
< BHANE F3 JopF, oy A$dAY
HA Ao 2L FE3I U= wow & 3
SHo v & 4 gloh B dFeiAe o9
Mol WA FA T3 (decision rules) FA Sugeno
o] t# o] ML) Sugeno FAL Uz 2§
(defuzzyfication integration) & 38X Forvg
g ghg AAs] Aty g AN BHSe) ¥
22 A Feth' A A" “fparte
Mamdani®] A & Ye|E zu Q3l, “then
part” = Yz} BEH e FeE g Qi) am
2 Sugeno &Y “then part’t= ¥ £
Fe2 gHEH AT weby ol At Ao =
8% ¢fol, Mamdani®] ZET}F WE A EAE 7
I ok UukH o Z Sugeno TAL TSI e E
2L 2 dt (1) GAEEE Mamdani®] Qa2
& Bu} u|§ n&o|nz HAZL Aojr) rheEi)
(2) A¥A 7] 75t 3) 289 H¥Er)
HAET 9 80 B340 mydrn o &
Tl ol gAA AL WE 289 A
Aol 875X 7] wiol, Sugenod] A7 A A
4 A" MG Hest Aoz AgE,

E =EAAE HA AE L3, vlavg
HHE AES 9 dHoE S e A 1F9
Az 7183 bsAdol disl s sty
Alaee ohekgt Aol duelE 4 M £ o
oy, a2y FeeloE g 2te AAY 3AA A
29 mdgo w2 HHES ztugle] 2y
o] ¢ 7ttt Ech =g 3 A Whirling 52 o
AL A Wt Yo atet Ao EF Yo o}
E Qo] A o, AT A& 7Yy
T o AAelth wEtAd Agtd A7vt gE
A7 o8 288 YdId o-g .

(1) o] A7 #HA 2§ AL FAH ¥E
9] Ztae] &g Holvk HA 24 AorE= A
T FEAd 2l A3 AASdm, FA
F2 H(curve fitting)oll s Lol ol B
ArolM ALEE Ao dueEe FEgHor 9
g Aol

(2) 8] d(membership) ¥+ 7 Ao HEE
At @A HA] F3F f then” TS TE G
A7ty B At #34E Abgstdn

(3) HAE, At 7|F, 2=l UHR 3} g
HE 25 A Aoy HF Ao A=
Atk wetA 2 s E gu R 2 e A4
Ao AR g Bl dax gt gary 7R
Ho}7]= 2% (lookup) ElolE9 A}&& FHsh:,
AAZE Aoje] HgHs Aol

2 =79 4w ey g wmA, ®7) 2
o opadle] wojy g T3 AA 93 nd o
Tl Bl AAH Foldh ®E VA A

¢

v y
Upper
N S " /Coil
Left ﬁk ‘& A ( AV /
S G\
Z WL IR
x:eg n > |alr:Cinati0n ‘ A‘\i ir gap
W ok WA
q T A{ \g } Right
Lower Magnetic pole N

Fig. 1 Schematic diagram of magnetic damper
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Fig. 2 Structure of magnetic damper

Table 1 Specification of magnetic damper

Area of one Max. centrifugal
pole (mm?) 220 Mass(Kg) 1.2 force (N) 98.7
Maximum
Coil turns 250 Eccentricity 05 Max. current (A) 4
(mm)
Clearance Maximum Max. magnetic
(mm) 0.7 whirl 2,500 force 192.0
speed(rpm) (N)(h=1.2mm)
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R
R
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Fig. 3 OP Amplifier circuit
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Table 2 Amplifier and magnetic damper characteristics

fnductance Input Max. Output
Magnetic pole Amplifier
(mH) Voltage(tV) current(Ap.p)
up 11.153 UP 30 4
BOTTOM 12.260 BOTTOM 30 4
LEFT 11.128 LEFT 30 4
RIGHT 11.570 RIGHT 30 4
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