11 5 Vol. 11 No.5

2003 10 O ptics and Precision Engineering Oct. 2003

1004-924X(2003) 05 0481- 06

WEH, TRE
(FERF IR KAERFRBE RSB, /4 K& 130022)

4 1~ 3Um
, 10%, 12%,
D RORERM F B AREGE AR R
:TH703. 4 A

Method of calculating negative
pressure and- adsorption air cushion annular slide

ZHANG Xing xiang, REN Jiarr yue

( Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy o Sciences, Changchun 130022, China)

Abstract: N egative pressure adsorption slide is a new air static pressure slide widely used for high precision,

high speed and light load applications. A systematical mathematic model has been established in the light of
the operating principle, and hydromechanics loadcarrying capacity and gas film thickness of the slide.

Some conclusions are drawn on four structural parameters, gas source pressures, load carrying capacity and
gas thickness, and finally, the slide’ s performance was verified through experiments. When gas thickness
varies in 1~ 3 Hm, the load carrying capacity is stable , maximal variation is about 10%, and the error be-
tween calculating stiffness and ex perimental stiffness is less than 12% . So, this slide can be used for mobile
components or bearing components of precise appliances.
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(b) Pressure distrbution of air cushion on working face
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Fig.1 Schematic diagram of negative pressure and ad

sorption slide
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, r4 =50 mm;

ri1= 24 mm,

rz= 36 mm, r3= 38

ps = 700 kPa, pi
- 40 kPa;
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