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Performance Evaluation of Hybrid Vibration Isolator using FXLMS algorithm
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ABSTRACT

Vibration disturbances generated by reaction wheels may cause serious problems in high
precision pointing spacecraft missions. Implementation of vibration isolator is a practical solution to
meet the high pointing stability requirement placed on precision payloads. In this paper,
development of hybrid vibration isolator that combines passive and active component is described.
Vibration isolation performance of the developed isolator is evaluated using reaction wheel
disturbance model. Hybrid isolation results obtained using FxLMS algorithm show clear
improvement compared to the results obtained using only passive means.

B AT M wtgde] wgoziE ugd
AE A7 PEE waas) A3 £5 249 5E 2
425 AYE sfolBis AF dd FHE st
1Al BAE 1A AF AU S g & yom wzgd w g EA4S 1y FxLMS
< A S aTgth 949 AAAlofel A} (filtered-x least mean squares) &i2]H5S 44
S5 e ZPo|de] FJHEEE T 3t WE dd S Frkseit
A7NE Qe Fsshed, 4 9F T L
o 5% slde gyl A e odf g 2. slo|=B|E WE HAYA 45 HI
A&AQ 7MY o R 2gatn $4d9 A kA
of T AP T 0T deiA Ao el 01 FE = Bz M
ofgt Wk Zefolde] A4 9 54 B, wo
o] BAA RE B g 2 :7d o o stolBnE|E e AIdGA = T 84 7|EH
At WHagE o] s Hlgshs ZeAE ol 491 A5S Wl 5% 247 wTo EA
o A0 HRgse] 98 &% Wl Wi A S B A s 24 5 e AHE UL
Aoz Wy e e Fi4 EAL X Ak, slolHE AR MEe 98 WA FF
HHoz War Yo Fug e sRs) @ 29 AS sl e dd A Au9
o, W ~xo AAE 7 24vF PYow AA
3 gebuy Je FAdseied 3 vy A
o AR A 2 g 2= e FdsA
T WAL KAIST 895884 e R B e L S o =
E-mail : jachunghan@kaist.ac kr TN E2 et aFIke Gl w2 A
Tel : 042-350-3723, Fax : 042-350-3710 A Ao FA &R = Q. 3 gl &
T WHERE KAIST 3F-95-83rd% = A A= M2 Z(hellows)9} HAAGAS

* KAIST &-9-sds

173



VEM
{coil and magnet)

Orifice

Farce Sensor

Bellows 2
(secondary stiffness)

Bellows 1
tprimary stiffness)

Fig. 1 Designed hybrid vibration isolator
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Fig. 2 FXLMS algorithm for vibration isolation
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Fig. 3 Isolation test result (wheel speed: 40 Hz)
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