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Abstract: In order to satisfy maching accuracy requirements for aerospace key parts, this paper de-
signed and formulated a vertical liquid hydrostatic slide with nano-scale precision. The research was
carried out from aspects of slide structure, key parts and tolerance design method of slide. Firstly, ac-
cording to the design requirements for vertical slide with super-precision, unequal flow structure and
control method was introduced to realize overall design of slide structure. In this scheme, all liquid
hydraulic oil lines were in slide with compact structure, which could reduce loss of oil pressure.
Then, in order to guarantee that roundness error at the time of processing for round hole was not af-
fected by guideway stiffness, the design method of equal guideway stiffness was presented. Mean-
while, calculation methods for thickness, rigidity and pressure of oil film were derived. It was pro-

posed and proven that unequal bearing area method for up and down oil chamber could decline inclina-
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tion error of vertical slide caused by overturning moment, thus could improve movement precision of
guideway. On this basis, design method for geometric accuracy based on unequal flow structure was
proposed, and it was proven that this proposed structure and control method could decline extremely
high requirements for manufacturing level and manufacturing cost of guideway and slide. Finally, ver-
tical slide for hook face grinder of CNC nano was designed and manufactured according to the above
design method, and movement precision for vertical Z slide of the grinder was tested. It is concluded
that requirement for manufacturing tolerance of slide with unequal flow structure declines from IT1 to
IT3, and unequal bearing area makes the slide back 0. 3pm. Test result for Z slide precision is: posi-
tion error is ££80nm, and repeated position error is 48 nm.

Key words: liquid hydrostatic slide; super-precision vertical slide; unequal flow structure; precision test
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Fig. 1 Structure diagram of vertical liquid hydrostatic slide
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Fig. 2 Structure diagram of hydrostatic slide
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Fig. 3 Structure schematic of hydrostatic block
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Fig. 6 Structure diagram of hydrostatic oil pad
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Fig. 7 Force diagram of a pair of opposed oil chamber
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Tab.1 Structure parameters of pad for CNC nano-grinding
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