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Vibration Control of a Sealed and Pressurized

Squeeze Film Damper Supported Rotor

DES(sAME), ojlHS (S gn), HES(B=20st7|edT8)
Young Ho Ko (Graduate School, Soongsit Univ.), Gun Bok Lee (Soongsil Univ.),
Chang Ho Kim (Korea Institute of Science and Technology)

ABSTRACT
The vibration of rotors in high speed sometimes leads to system failure or reduces the system life, and
has a direct connection with stability. In this paper, the system’s modelling was conducted in experimentally
and the controller was designed to reduce the vibration due to the rotor unbalance using Sgueeze Film
Damper(SFD). SFD vibration control was achieved in constant rotating speed based on the controller
designed. The control was confirmed working quite well in terms of both numerical simulation and

experiment.
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Fig. 1 Squeeze Film Damper

J

Vance'& 438 $3td 23 4", 29 FF T
F, NY, Y 27 58 @ MAsE SFDR F
7] EUE 2494 99 AL I LS Yee
ANFRoH, Kim?Pe B8 48e Z/A9 2 A
g kel @A77 FHopAR A% AL A7 F
280E AL AP} o288 FHM gFatach
B =RME ¢ ZAYEE o439 SFDY
FEAO 8% L uxE TF ¢E As}
753 t8 A 7% SFDE Al#sto, SFDY %
EHNE d¥Hoz motste AW FHHEEs oA
SFDe 52 =dae Fasg L3 ZAYYS
o] g3t A7|E MAsIGLoH, HAY AojrE
Solad A gl A¥e Fysdn. Ade 2
F2Reg A¥gHoe HYe 1344 2o HN{gAL
dZstgem SFDY SEAole] 754 L &y
=3

tlo o ot

2. SFD olZ3H4

SFDol @& ol2d #ML dojezel #4 &
golgol 73 el ARET Yuk Aol wojY
o sseAH FxE Fig2s gow oy &
oA e FAAE @D go) vpehdct.

-589 -



S(-L-28)+ reL(-2222) @.1)

/]
12 LZ[ ce cos B+ ce( a'—%)sinﬂ]

9471, he % 54, v& &8 §49 H=, R
& Aojde] B g, pE oF, ck WA U E
A, e B U] HYE, o AL, e A
ojdel FHA&EE Jebdo v, SFDY A
4wk Aojd oy g Fo] B wojgo] AHx
Hol Wolgko WEL F3 Zo] A2 FAeA D

5 AdHY 2xgo2 mAH AL £ Q
 TERE FHouoh mEtM A@21)dA Aojde]
JA&EE7} 0 ol2Z wd 02 Yot

| Bearing

Journal

E3, B =Fd HEHE 292 489 Aoy
& g Zeole v(L/D)E 02022 F3 AZ
ogez 713 = gloen, #HHTS FAAT)
71 H3te A=EAYS EFslgeonz ojgizge A
AzRE ALAIn Ay 2dd e "
GHALE T F olE g F9 dH et A
3t SFD9 #953.& F3ld 4(22)7 o] ¥d
%]_E}.(B)

1
Fi==na® (B)RL[" [ 3(6.2)cos 040

. (22)
Fy=—170° (ﬁ)zRLfOz'f 17)(0,;)sin0¢_i;d0

2

c

9714 Fi# Fie f9%e #d&sts £349 2 44
Hg JElAY £ AE 2de 73y Fxg
W3l A4(22)8 Newton®l RUE HFAL ol

st} £% WA REsel TAAsAY 423
3 go] mAYG

= F yeoswt— 7ezecosa— f‘lcosa+ ?gsina
_F

el »li

asinwt— kyesina— F sina— Fjycosa— F,

(2.3)

A714 z& A e gL 2o

= __F ff = Fff - Ry A
Fy= Icw? Fo= Tcow? ko= Iw?
Fo=—taal 5 _ mgsf

T Icw? S Icw?

2(2.3)% ©] &3 Runge Kutta 43 ¥y e &
gt JE AFE 78 F glen, A7 FE R
T A9 AAL A AFAY WX ow Mol
Aot AFEH AEHNALE F39 1 2FHE g9
g 5 doH, A 3 FeM 5FH 2L S A
A A7l E EFste Ao ARE A 5 FolA
aatFel= N

3. Hoj7| MAH

3.1 SFDel sx =4zl

SFD9| XFAAE A% 3 ndye Ry 3
AEEE dAA FAsz, A2de FHEYEL
A & de A4 4 2384 2He Ad
98 AEE 7tete 1o o ZEl 9 3 Mo o3
Aolde] e AV AEe WHHE 2o 3
o 2dy 3tk Al £ SFDe WE o Wl
3t AgAR e Ao 90 Bz MxHo
e HMYAMZEE ZHE AE AL 2nEY
o2 AszzAM FE3IAT.  Figde Axw9
2§18 (Step response)2 UElHZ Qon gHz
13419 54 vedn A& RosFa o
meti Alxde] mde g go] 1xAZ =2y
B3t o}

P(s)= (0<T<< T) (31)

Ke”
As+ 1

A71H T AEY AQelm, e "% Aloly]
YEY AEe] AWARH BAH AL A 220]

—590 -



o EF Ke - &£x9 Wy o3 AAHE
A¥ o) 5(Time varying gain)o. 24 2 APAE
ZEe AEEE dAsA Ao AW
o] & (Time invariant gain) 22 # g3 Qo

Amplinde
3 ] s s 8 s

Fig.3 Experimental Results of Step Response
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Fig. 4 z-plane root locus for the SFD
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Fig.7 Schematic diagram for SFD Test Rig
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Fig.8 Simulation Results of Vibration Orbits

Amplitude
s .

Fig.9 Simulation Results of Vibration Control
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Fig.11 Experimental Results of Vibration Control
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