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Analysis of Positioning Error Factors in the Hydrostatic Tables

Y. J. Oh, C. H. Park (KIMM), D. W. Lee (Pusan Nattonal Univ.)

ABSTRACT

In this paper, For improving the positioning accuracy of hydrostatic table, relationship between temperature of
atmosphere and thermal characteristics of hydrostatic table is analyzed, and influence of thermal characteristics on
positioning accuracy is also analyzed experimentally. From the ‘experimental results, it is confirmed that positioning error and
repeatability is 0.21% and 0.188 when the laser scale which has 0.01E of resolution is used as feed-back unit. and also
confirmed that thermal deformation of scale and supporter, which occurs by the temperature variation of atmosphere, works
as limit of repeatability in long time operation.
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Fig. 1 Experimental setup of hydrostatic table
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Fig. 2 Calibration of thermocouples used in experiment
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Fig. 3 Displacement of EM and Gap sensor by
temperature variation
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Fig. 4 Micro step characteristics of hydrostatic table
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Fig. 5 Effect of refractive index compensation in
measured data using laser interferometer
I 5= ¥ sy SRS 1A £

775

0.058 Qo7|E)7HA A=

72:! = Q=
& % & Adrk g5 Wi BAo ofg 9
2] 1AL AFEY vMg WEFoR o o4t
2L ofzigon, webd 2 dge o] 9AZE
FHLE Ak Lobd e 20058 9 ¢ F
ek

ool x|AHE LR}

O™ 6 & AEE FAsIehEHe AHAH
EE 1802302 4k 93l £RF A,
o AXZEAQA Y oo uizgt AT Eo]HA
2R Aels, NC 23t 22 ELLARAE
axx go} vehugl oluf, HXAH
3.088 oA 0218 2 ZA PP U5
HHE O 2l Zhzt 0298 (40), 0.18% do)= A2
FAdLo) nle ZA FAEA Fee o5 AUtk
E@, AR 4N2RALEE VR A9
& arlz Yehda glo] WE oo o) 94X
ARALES} o) o] AMEA FLe A5 ok

olg{ g AR HEWANZ ALEEE oA
A9 AUz FHuld ddls FFog 23
I AAEdAH S Yl od uiEd YdtEel 2
g8ttt 39 5(0)F BAT dAZAYL= o
g shuel Tegds ved Aew, fXNZEHA

UE 018 Rolu gt}

B ot

LY

Ok, (a) Initial
Accuracy : 3.08um, Repeatability : 0.29um
-1 Forward, — — - Backward
-3l e T
§_ 0.2 (b) After Compensation of NC and refractive index compensation
~ Accuracy : 0.2lum, Repeatability : 0.18um

0.1 () Acauracy of single profite 0.10um
0.0}

01 W
-0.2

700 750 200 250

Position (mm)

) 50

Fig. 6 Positioning error of hydrostatic table before and
after compensation
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Fig. 7 Displacement of scale and scale supporter by
thermal deformation
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Fig. 8 Positioning error of hydrostatic table by
thermal deformation
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