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ABSTRACT

A new model utilizing a transfer function is
introduced in the present paper for analizing motion
errors of hydrostatic tables. Relationship between film
reaction force in a single hydrostatic pad and form error
of a guide rail is derjved at various spacial frequencies
by finite element analysis, and it is expressed as a
transfer function. This transfer function clarifies so
called averaging effect of the oil film guantitively. For
example, it is found that the amplitide of the film
reaction force is reduced as the spacial frequency
increases or relative width of the pocket is reduced.
Motion errors of a mmulitiple pad table is estimated from
transfer function, geometric relationship between each
pads and form ervors of a guide rail, which is named as
Transfer Function Method. Calculated motion errors by
TFM show good agreement with motion errors
calculated by Multi Pad Method, which is considered
entire table as an analysis object. From the results, it is
confirmed that the proposed TFM is very effective to
analyze the motion errors of hydrostatic tables,
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Fig. 1 Static equilibrium model of single pad type

hydrostatic table in transfer function method
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Fig. 2 Response of film reaction force to sinusoidal
profile of rail
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Length of rail L 600mm | Table length ml 300mm
Table Width ly 100mm | Pocket width ratio 3 0.2~0.8
Pad Length { 100mm | Bearing clearance Ao 25~67um
Amplitude ratio &/ hy 0.05 Load w 1~4kN
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Table.1 Value of parameter used in this analysis
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