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Effect of Active Control Bearing on Unbalance Response
of a Rotor-Bearing System

Byoung-Hoo Rho' and Kyung-Woong Kim*

Department of Mechanical Engineering, KAIST

Abstract — The paper presents the unbalance response of a rotor-bearing system supported by an active control
bearing. The proportional, derivative and integral controls are investigated for the control algorithm of an active
control bearing to suppress the unbalance response of a rotor-bearing system. Results of analytical investigations
on the unbalance responses of a rotor supported by an active control bearing are presented for various control
gains. Tt is found that the unbalance response of a rotor can be greatly suppressed by the proportional, derivative
or integral control of the bearing. The proportional control is more effective than the derivative control at low
rotational speed, and the derivative control is more effective than the proportional control at high rotational speed.
In the case of the integral control of the bearing, the unbalance response of a rotor is increased as a general rule.
However, the integral control of the bearing is extremely superior to proportional or derivative control at very

low rotational speed.

Keywords — active control, rotor-bearing system, unbalance response.

.M B

AR 71 ez s, Bl # 2d7] 53 7
A 71AEe] tHEske tEo] %3t HaL Sl
2 Adrjolixie} 2 B 7PAlE AlLEe] ot
el SAHARA TS ARt Urt Wb 33
71419 B} g 2L AsiMe Al=Ee) IR
& TI7IAU, & J5E F90F 5, mEkA 3
71719 AF 5L FE3] oo & art ok
3 7A & I AAE) A% B2 At F
o, 53] €8-H= 22 E29 ¥ 223 ¥
LY wol”2 AUF wojFol| Hsl B} &84
olm, AFH o Ao & JHE A + A

it

o 4y

=3
el
==
=

"2 7} : bhrho@kaist.ac kr
ta) o) A =} : tacho@kaist.ac.kr

99

tH1-3]. F-Ho1® A2 & IS sk #Ag wof
o] 5% Aojo} BUHE AL, Leeld] T2 I
7IE 37 Welger AR He £4Y 3d SA
et wWiolRge S5 Alojdte A S-Hold Al <t
4L WA F AT HAskl o™, Rho[5] 52
A 8 Wolgoz AR He $9F A FA-
et HolgS & Aoz Flojd A <t
B WA F ATkl Bt a2y Hejd
& FF Aoldhs A5, FHold A IS FE
A717] Boke o3 ¢4 23N S& B okds)
I A 23 Ale d 2 54o] e mEbd
oGS 5 Aojsle Ao & Ba¥ A3l A%
% 2% 549 ¥stE 83 olsE dart Ao
2 el el AR Ee Y= A Wl
T2 wlojFollA A= A ARl giFo] - &
A A RS wiEo) v AR Wl v}




ol Holgeln
gol B 4] wiEd
Hsle] FAIZ 5 e A7 Bel Sl wEA &
=EoAME wlolge] BiE, vlE 2 HE Aozt £
4% A%l 98 & T B4l niAe 30 of
sl dotE o, ol9] B4 nAE st Hlo
Fol 2SS D4 HES o] HAYg AR
Rigjo] visle) FAIR o Qle Aol o] o g%
E Yotugith

23
o
i)
fr
.

oX
oX
He
io
2

2. |25y

Zo]3g Ao HIFAE Fig. 191 VERASIT) Hlo)
Fel A ¥ vEE FAE F e Al digt
o, H]AA AR 8L &, vIdN HEY HE ¢
2} 7Ptk 7399 FH013 AlY &5 WYL o
+% 2

mx+c(x—x,) +k(x—x,) =meQ” cost (1a)
my+c(y—ys) +k(y-y,) =meS2’ sinQt (1b)

A7 me 2e) B, xye & F FE, x,
yie W0l F4le) HHEolth. T2)T o= AP B, 1
£ A7, QE 29 33 Sl

55 Ao} WlojRe BAWYARN2REY & 24
o] wsle] visle thew ol wial, vl 2 AR A
JHES st

X

Fig. 1. Coordinate system.
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Fig. 2. Unbalance response of a rotor.
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Fig. 3. Phase angle of a rotor.
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Fig. 4. Unbalance responses of P-control for (y=10.2).
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Fig. 5. Unbalance responses of P-control for (7= 0.5).
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Reduction effect [%]

Dimensionless rotational speed, Q*
Fig. 6. Reduction effect of P-control for (y=10.2).
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Fig. 7. Reduction effect of P-control for (y=0.5).
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Fig. 8. Unbalance responses of derivative control.
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Fig. 9. Reduction effects of derivative control.
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Fig. 10. Unbalance responses of integral control.
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Fig. 11. Reduction effects of integral control.
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Fig. 12. Unbalance responses of PD-control (y=0.5).
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Fig. 13. Reduction effects of PD-control (y=10.5).
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