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Influencing Factors on Error Averaging Effect of Hydrostatic Guideways

XUE Fei, ZHAO Wanhua

(State Key Laboratory for Manufacturing Systems Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: A new method is proposed to quantitatively analyze the motion errors of a typical
closed hydrostatic guideway with four pads. The average film thickness is defined and the film re-
action force variation is evaluated. A practical design is analyzed by the method, and the avera-
ging coefficients with respect to profile error components with different wavelength are calculat-
ed. It is shown that the wavelength of profile error components, the length of the pad and the
evaluation range of the motion straightness are the main influencing factors on the averaging
effect of hydrostatic guideways. The ratio of pad length to motion straightness evaluation range
ought to be optimized to make the averaging effect be more significant in a wider wavelength
range of the profile error component, so as to improve the hydrostatic guideway precision and low-
er fabricating difficulty.
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