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Finite Element Analysis on the Motion Accuracy of Hydrostatic Table
(2", Analysis and Experimental Verification on Double Sides Table)

Chun Hong Park*, Husang Lee*, Tae Hyoung Kim** and Min Gi Kim**

ABSTRACT

An analysis method for calculating motion accuarcy of double sides hydrostatic table is proposed in this paper. In

this method, profiles of each rails are assumed as periodic function, therefore it is represented as the sum of spacial

frequencies. Bearing clearance at any position rail is depended on the variation of linear, angular motion error of table

and the form errors of both sides of a rail. Finite element method is applied to calculate pressure distributions in bearing

clearance. In order to simplify the analyzing process, double sides table model is converted into equivalent single side

table model. Results calculated by the proposed modeling method agree well with the results directly caculated by

double sides modeling method, and also agree well with experimental results. From the theoretical and experimental

analysis, it is verified that the proposed analysis method is very effective to analyze the motion accuracy of double sides

hydrostatic table.
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Fig. 1 Analysis model of double sides hydrostatic table
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Fig. 2 Flow chart for calculating the motion error of
double sides table
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Fig. 3 Rail shapes for vanishing the motion error in
double sides hydrostatic table
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Fig. 5 Assumed rail form for theoretical analysis
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Fig. 6 Comparison of motion accuracies calculated by
both analysis methods(1 period of rail profile)
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Fi. 8 Schematic diagram of experimental setup

Table 1  Specifications of hydrostatic table and rail

Rail length, width L B 250, 30 mm
Table length, width lo, 4 105, 105 mm
Pad length, width Iy 1 30, 20 mm
Number of pad n 3
Pocket ratio p 0.70
Feeding parameter £ 1.0
Designed film clearance hy 45 pm
Supply pressure Ds 1 Mpa
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Fig. 12 Motion errors of double sides table on rail A
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