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Finite Element Analysis on the Motion Accuracy of Double-sides Hydrostatic Table

C.H.Park, I H. Chung,

C.H. Lee,

H. Lee (Machine Tools Lab., KIMM)

ABSTRACT

An analysis mode] for calculation the motion accuarcy of double sides hydrostatic table is proposed in this paper. For the
analysts of motion accuracy, profiles of each rails are assumed as periodic function, and represented using Fourier
coefficients. Variation of bearing clearance is represented as the variation of linear, angular displacement of table and profiles
of rails. Motion accuracy is calculated in the basis of finite element analysis on the pressure distribution of table. In order to
improve calculating time in the analysis of motion accuracy, The proposed modeling method converts double sides table to
single side table equivalently. Results by the proposed method 1s compared with directly caculated tesults analytically, and
also compared with experimental results. From the theoretical and experimental analysis, 1t is confirmed that the proposed
modeling mothod 15 very effective to analyze the motion accuracy of double sides hydrostatic table.
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Fig, 6 Schematic diagram of experunental setup

Table 1 Specifications of hydrostatic table and rail

Rail length, width LB 250, 30 mm
Table length, width I & 105, 105 mm
Pad length, wadth .1, ) 30, 20 mm
Number of pad ? 3
Landwidth ratia i 015
1.0

45 um

Supply pressure 2 1 Mp,
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Fig. 10 Motion errors of double sides table against rail B

P YA Folo) o ol FAeH Fo] F g
#RoE FAHAT

BB Y 199 £503 HMINEZ vlmsid,
¥ oElY) FeAu (117180 vlE AHNEE S
212 9)(0.19/038) R ZHEF 230 n)(1.853.69)7}
oA 9lo) HAY A7 WY Bo) WH 5
A% Y#BEHE AT 9e
HYFAE ZL AL Holi dr) o)AL #Y
Be Ay #AdB3Feas Ad 2 R Ao

AAoz A GHL tiNE 1, 237 HES
THeE TAEH U & dsh, U9 A9 AL

A AL} (-5 F7] HEAA] FREA o)

& A glo,

-192-

o1# Qo] fuke) WA AT} 7R7] Holth,
oe BARRE B =AM AL 5
YR 45 Nzam PG o2 £EAY

E e A FETE BlY £ Yo
5. dE

"E' %'—;T'D:oﬂ 1']1_:' %@Z]X]fg W%%Eﬂo]aa, >
7h BEAAE HolBE Zdsgtozs EEET
L8 HEACEE M4Y + de WPE Ae
#ewf, ol o #HAAHE FEAAY ol
of dlaf =3 #4d Azie} Ao 4 Afe
Hof A ghg ﬁﬁ*ﬂR“"«I BtFAS ol2Aog HE
stich mek HYgoR Algd JAAAY fA
Aejol B g EAUT dgdate)l B Fof

A AgrE M) g Ague B Qs

3 gle] Aghet s Aol '“*ll °&“47*121fé Hlol5
A LIFAEE Al o T2 sk
HnEH

SREE, BAE, ol T, 25, FEM S ol 83
FAGHO S $ERDE A4 dFAYTY
A=), A7 A, A 12 &, 200004 A < 7).

CHAE, AAE, Ao, o)FE, wernag A
A% AR Mg FFADFEEHA, 17, s,
p.124, 2000



