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ABSTRACT

A microvibration source such as a reaction wheel or control moment gyro, which adversely affects

the high pointing stability required for modern satellites, generates a six-degrees-of-freedom (6-DOF)

disturbance force. Therefore, the vibration isolator must also be capable of isolating 6-DOF vibration.

A hexapod isolator is designed to isolate 6-DOF vibration by extending the single-axis isolator. The

Stewart platform is widely used for 6-DOF vibration isolation and manipulation. The cubic config-

uration, which is one of the representative configurations of the Stewart platform, has several advan-

tages in terms of manipulation; however, there

isolation.

is a cross-coupling issue in terms of vibration

In this study, for the generalized configuration of the Stewart platform, force trans-

missibility change due to the varying angle of the strut and strut inclination angle is analyzed to

suggest the optimal configuration based on the

6-DOF microvibration isolator.

1. M B
Aol Bt T4l Y w2 4 7 T v
17171 f8iAE =2 A g (pointing stability)
o] Qm¥It A3k KA Wallekes 2 84 T i
A Uil AEHow ek malE

(microvibration)o]H, ¢4 AA AAE 8l AREEHE

Corresponding Author ; Member, Department of Aerosapce Engineering,
KAIST, Professor

E-mail : jachunghan@kaist.ac.kr

Member, Department of Aerospace Engineering, KAIST, Student

Stewart platform to reduce cross-coupling for a

1288 (reaction wheel), Ao EHE=}0] 2(control mo-
ment gyro), <A G FFS 3 FAL WY

(cryocooler) SollA] ARG, o2fgh ZE-ollA] LA
ke HAZIEE, 371 ofg A7} gl 7 A,
Ale] ke sk BBl B3 BAAls g A
2 Agen) meb, maglEss ddd = e 1
5 A% (vibration isolator)E U3 Aglsle] 2F
oA sk AtlES sk Zlo] dwkAjolth

# A part of this paper was presented and selected as one of best
papers at the KSNVE 2021 Annual Autumn Conference

i Recommended by Editor Jac Young Kang

(© The Korean Society for Noise and Vibration Engineering

Trans. Korean Soc. Noise Vib. Eng., 32(5) : 431~437, 2022 | 431


https://crossmark.crossref.org/dialog/?doi=10.5050/KSNVE.2022.32.5.431&domain=http://journal.ksnve.or.kr/&uri_scheme=http:&cm_version=v1.5

Bawoul Chung et al.; Study on Transmissibility Characteristics by Configuration of a Hexapod Vibration Isolator based on ...

A4 UFe oy e T, vEEE, AojEdE
Aolzi el ko A Bajolasl
b wojH e Eq Aol o8] 29| lateral modeS}t
whirl modeZ ¥35H= 6 ]—rr.l(6 DOF) W3S X

AR mEbA ol sl disehs AEEdd
A% 62 sl tﬂ% 7Fed tE e EAdA
7} Bgsi.

A Ui-e] mAaES Hdsh]
A2, honeywelldll A= 4 74 7]
D-strut &5 15AIGAE hexapod FE|Z 2
SE 97 Y] wRgolA WAk W
Aedah= dlel A-8-a13.om?, TRWOIA= Z=et
A #ZA(chandra X-ray observatory)2] HF2}-83 1
A& Ao 0}7] S8l F AZH(flexible coupling) 3
EA(VEM)= 23 &=
JAE hexapod FE|Z gsto] ARSI
hexapod FH F, Stewart platforme 671<]
}Oq B + FIES FUHA
Eﬂi“) 6}'4'01 8 e

o
ot
E;

1-> 2 re
e ik
22l

e
rﬁ
offl
i)
oX ot
o,

[

X, o,
6

=T
B Do

¢

2 o

N

;Or”

anlpulator E
E;G(é) g—}o]lﬂ_ﬂl:_ ﬂEéﬂ?ﬂ%}%]”)iE

w2
—
a
é
=
=N
N
-
=
FE‘:

o] Aol A= Stewart platform 7% hexapodd I

Ao 3, Stewart platform B X](confi-
guration)2] 7|3}8H A|F A &lo| M, Stewart plat-
form& TAaHE 22210 2 wsjel e W
3] XqDé’%(force transmissibility) H3lE BAsle] 32
= Stewart platform 7]} hexa-

1) WAE Aotk Btk

2. Stewart Platform 7|d} Hexapodd
NSHAZR|

2.1 AESH Hix|et & MEYE
Stewart platform®] J2] vl &, A<l wjx=
Al v X(cubic configuration)Th. QWA wjx=

432 | Trans. Korean Soc. Noise Vib. Eng., 32(5) : 431~437, 2022

Fig. 13} #o] A§uA] ol 2ESIS wjx]sh= Ao

2 PEEE, 7 2Egl] BE 900w W] uh
o, A o] fAF S 2 ool ek,

Stewart platform®] Wj %= Fig. 29} o] o}zl Hsto|
A ks 2B 7k ()9 B39 AAMG)
o o8] 2= =, 5 S0 A wAAAE o
90°, 0] A L/V3OImR i 352677} €k,

Stewart platform®] W7} 2H W, o= ZJ%ZS
A ] 5 FHx HEE PY JE o] 83to], §

L

{gg—% = ()
7 FEANA ] WS WE) ()9 2B HEA
oA el W] WEl(g) The] A WF BY J= 2 (1)

Fig. 1 Stewart platform - cubic configuration
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Fig. 3 Force transmissibility — cubic configuration
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