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A Study on Dynamic Characteristics of a Rotor-Bearing System Supported by Actively
Controlled Hydrodynamic Journal Bearing

B. H. Rho(Dept. of Mechanical Eng.,

ABSTRALCT

KAIST), K. W. Kim(Dept. of Mechanical Eng , KAIST)

This paper presenis the dynamic characleristics of a rotor-hearing system supporled by an aclively controlled
hydrodynarmic journal bearing The proporlional, dervaiive and integral contrels arc adopied for the control algorithm 1o
control the hydrodynamic journal beanng with an asially greeve. Also, the cavitation algortthm implementing the Jakobssci-
Flaberg-Olsson boundary condition is adopted to predict cavitation regions n the fluid film more accurately than
conventiontal analysis, which uses the Reynolds condition. The speed at onset of instability of & roloi-bearing svsiem is

mereased by both proportional and denvative contrel of the hearing

The wtegral control has ne effect on stability

characteristics ol hydredynamic journal bearing The PD-control s more effective than proportional or derivative control

Resulis show (he active control of bearing can be adopied for the stability improvement of a rotor-bearing syslem

Key Words

- Active Control (55 A ¢]), Cavitation {F%), Hydiodynamic Bearmng (5%

Unbalance Response {5003 579

H e 2), Stahilily (T4 4d).

1. A2 Hell dale] oG L T AoiF oz AlAEg
Aol gadRus Rmagch ey, 237
atgd Flge] WEER gy, 47 W eyl 2 g MAEE UEERE 5% wokaen AR
ro g 7)AEe] i@ 2 mLs Hm g B oglon, dela] F9 HolBoz g FH
ol o#@d A AT AREE oy 7179 A TAE YT FE Aol F4F0
g EshEdeelebe 240 4] 24, of Bog-rEI e 4Ae|o
oA A &5 Hoeld Ml asige) meld B @dTe)an fA2 suEs T
AAEE ALH5 9. Fodo]® A ~Fa] &= o2l ol om A =E Zoiois] Aae] wsla] e
3 8UE d4g A8 A e ATE A& 5% Ao H 257 294 Wgol
FHRYY Hel deae He 22y 9 e AgA WHR LA gt ATl w7 )
GHREY WY FL Y el Fel vshe) A% W) S4le olgA e ¥5 48 nrt A
B} g&Feln], Alawle) S H98 5@z HatA ZE g dxe dne 5 o §ah
T 9ACHI-3]) Burrows[4] B2 A 71Fo] AHS Eik=ha L=l
A=&7) g9 SHonA FFFeA G 5
F Alabs oM. Hathout|S] 52 ¢ A% S ¥ 1. O| Bah A
Aestz] Halei atelAaEs 23z HAz dHE
aldg 5% Aelel dishs A-TEech Leeln) = 2.1 Fjuff BFE A
& 227t FAl ey en AR WA HF A~ SuE S HE del® e LS Fig 1o

-635-



3]

p=p,+ B8, 1)

S 9] FEdaY
gtgo) ol FARDL

d5pe) AR i

2.

ﬂ%dﬂoﬂ

el wols e
19*.%1 R
o
ot

t}] 8l H

\_

|-

636~

22 2EEEA

L Ao wolgd, Azwel AHRFHNAR
Be] & Falo] wigle] vlshe] TR Tol Aol
H=2 sl

Ay ==K Ay, = Kb, — K [ [t (51

Ay, ==Ky~ KAy~ K, Ay di (5.2)
714 Ax,, Ay, 2 m—, Ay T FHBIAA RS
g weld F4d F FAe @sjelrh I
K,, K, o K& ?4'}# ﬂllOIﬂ‘ o Hlw, wlE A
% Aol Figle|th Alzele] AHERNA 2l
He) oA gEel dhEtel, Welw d FENHEE
Aalzt olme) glalel alal AlE ¢ 2lem. wl
ol@el M@y w4 A5 AN B Ade

Lund[9])7} Agrst A5 o g&el et

e = a OT
ARE Heasg o|&ad, Fouleid Alage] *
sRae vga gt
m 01 Ax, c. C,||AY, —Ax
4] H A); Co Cu Aj’.rwAyh
koo ko |[Ax, - Ax, I
n ; 1 6
J{’m k..HﬁyﬁﬂJu} {f} ©
GAN o, B kT MR AUED Fash T4
Ao, AR uleld dHEE Aot

aelm g9 g e Fel AsEe 7 wge=sl
sjglo)e), 4 5y () EFE AT =4na

g 9e 2 glov] Rouh-Hurwilz ¢HH4 T
4 ol gale] Aol b @ALE] G2 ALt
=

aAlz=de] =
2 Ehglad,
A=A
4l 48
=) 11]
o] HIEolx
b=
HEE

A~ El g‘l
—_— T

1
= 7623 pm ©]
o]t} Fig 2= gl A
)\] €l o] o]—z—lé]-ﬂ]ﬁ;r:
Qick. Wi Aol FAEEE A
snyl dddoz YA

Table [ Specifications and palameter values

B =9810(N) D =80 {(mm)
L/D=05 C = D/1000

P =00 £ =10x10° (P
g =0.0290(Pas) | me =008 (gr-cmL!
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