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Basic Characteristics of an Active Controlled Capillary for
Compensating the Error Motion of Hydrostatic Guideways

Y. C. SONG*, C. H. PARK"*, H. S. LEE**, 8. T. KIM***

ABSTRACT

For compensating the error motion of hydrostatic guideways, we introduce a way that the clearance of
table is actively controlled corresponding to the amount of error with the variable capillary. The structure
and the theoretical design method of active controlled capillary using piezo actuator, named ACC, are pro-
posed in this paper. Basic characteristics such as the maximum controllable range, micro step response and
available dynamic bandwidth are tested for confirmation of structural suitability of ACC, and these char-
acteristics are also tested on the table mounted with ACC for verifying the availability. The experimental
results showed that by the use of ACC, the error motion within 2.7 of a hydrostatic guideway can be
compensated with the resolution of 27nm, 1/100 contollable range, and the frequency bandwidth of 5.5Hz.
From these results, it is confirmed that the ACC is very effective to improve the motion accuracy of high or
ultra precision hydrostatic guideways.

Key Words: Active Controlled Capillary (54|01 ZAI#). piezo actuator{%A£A}), error motion(F23h),
compensation(24), hydrostatic guideways(+73 ¢<¢hiH)

1. M B 20 gANT e o|FA W] 4A
o2 Axe] o oxte] Fol=wng AIE A
ol$Ad 27HE PFYEE PTP(Point To Point) A FrofolE] )] 7}3tel o3 v]mA LolsHA 7*1101%
Balef o8 FAse LF5HE Vel A2FA F gon, AR fFAYLIAFY BT EITE o8
T3} 44732 (continuous path)d £E54& el 3t FEuAoI2E FASFRS BT InmolsAA
AL EAE 2 AL FH (0l +FEE)7H ALt o) A A& AT o7t Kasm g 0?
ANARE e T5& ZEY dFdolg F Aojas EEPEY A FoE olFH o B HYZ o] FojA <t

o FExof 8 e FU=rt ZFHR, 2349 W8azte] JeE ey}t e F3e=g B

* FAAgE e
" 71 AATFL FAVAZE
e Zadida A FEs

130



#TAY 3 A A147 A8E (19973 8Y)

Hof 78RR e s AR FEEEE
23 He oA EE $EHEe] A& gornz
oo AR AR Soldx 4o FFHEY A
A d2e B3R o FEA E2ARe o|FH
gt AZHES AAgo 2N EAAFY dolr o}
7} Hoj &Y EEARY AL T AL AL AF
A7t RaE3 Jov@ of ez e Qhligag
7hEe A e o3 G AE FAAIA Ede dHo
ik, ol# @ AR HAS M e e BY &
o7l &S 3718 2.7t Qi

FH YA L wolF o] Adde ELAE
ol g3la] Frigolu} ot A& RIS Hol 9
a2 o] BAYAE $EA WHAUFEeE AT A
S-umA gold +EHEE YT & st

Fl 5 AEAY TIFGGUREE gz, ¢
2AE 0] 43 AAASE i AYste] woly
F& A o] 7MHEE Aojdld R &%
A3} 98 7129 (reference straight)@e] ex3&
3

>

IS

[

A
FEozM 10nmil9 AYEE dAoH® 54759
TR QM E 2 4 E 4, TFEEE EE
A7HA @A e A9g Bolm Yh© o] ¥
o oat o 71ERY AR HFete LS
< g Jlen g@Ho] nad A4 T A
TE dE ¢ Yo 483z ul§ guzolzy &
Aok 22y 484 F9E 128 AL 7EF e
FNHEY ol Aoz A FHAM 3F 4R
71EHY g JZ2A2AE Pe g i AdFe
2 Z oy 739 o] F43W E5F = o
3t AY A AL B SA & dE o] Ut
FHGMINHRE 0|88 A NEAQA ZAe] A oy
& @ W S B 7 AT A g
7128 glo] vlE] 33 E FAgE o] &5 =
2E%FE Qe AP onn oldiA ALY
o] 7bsstn, AHEFAIZE HIFEA ol BE PERAHS
- A F 5lo] V18] FFIRME T YA
A o7t sl A 44 AR 3PS AYz Yt
2 =M E AL B 23 §H gkl
244U E 9T A AR, gdhale] HHYE o] 43l
EABLFE MEA Y F UE FEAARA D
(Active Contolled Capillary, ©l3t ACC)E Aetsln
ItEA A B2 ACCY V1A §4& AFId.
dilo AN e BArted 2ad, ulaAo o

Wt 4> ox a2 ¥ oM Fo r M

131

R FRFSEEYE 2ALEA ACCH HE¥A 3
FAE AN S50, ACCY o84 AAZAT
E 4323 MugezA dAYY BedE #9le
sct.

2. ACC2| #g|

Fig. 14l ACCY #&& Yellditt. 93832 9%
Po2 Hof glon A, 3F F2E 1 F3 44E
T Bz A £Eo2 TAH U BS FR F
FEG} grmatoldls FAme] o] glo] BAlH
J&E JTE Ho] glon, o HFL S P2 YRt
d ZH59 e FHLAe] FEEA G gAT
el gAwgo o) 2ddd. & FAxAd A
A7FAYe zAd 8] RABLFo FFEHoR Ao]
g 5 3l 722 "o itk 23 FALA} hE 27
e 3ol AAE 237 o dP€En}

Fig. 2& $HAAEYY fFgNHA ACCE 24
A5 v A= 2YPe)E Uehd Aot} Fig. 2(a)
s} Zo] BABLZ h 3} old) thgeh= wlojF R by,
h,o 98 BPLEHE o| 1 e HolBY ACCY A
G EWE 7t 2o &3k b aAte] ¥l o8
EARTFE h,7t HY, BAARTY HE
Ah (=h-hy)el 98 gold TA fiddE F3
A ACCE9 ZAYY S A7, 4 24
o] <kgo] 2(1)9 HYRAo| HEE HolBL Fig.
2(b)lA s 2ol NZE FYAAZ AWTE oFdA
H.

P,=P,+W/A’ ()

W: A% EE g9, A dole] 4197

gk

Fig. 1 Structure of ACC

p



F9Y - AT - o1 R4 - AH

(b) after displacement

(a) before displacement

Fig. 2 Operating principle of ACC
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Table 1 Specification of hydrostatic table
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Fig. 4 Experimental setup
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Fig. 7 Frequency bandwidth of ACC
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