ok

PSSR A 30 F 12 % pp. 1327-1333

December 2013 / 1327

J. Korean Soc. Precis. Eng., Vol. 30, No. 12, pp. 1327-1333
ISSN 1225-9071(Print), ISSN 2287-8769(Online)

http://dx.doi.org/10.7736/KSPE.2013.30.12.1327

A2 QY C2Y B7HOFY YARE I Y54

Analysis on the Static Performance of Vacuum-Preloaded Porous Air Bearings
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Air bearings are widely used in precision stages because of low friction and high motion accuracy,
however, they suffer from low stiffness in comparison with rolling bearings or hydrostatic bearings.
So, several preloading methods using weight, magnet and vacuum force, and opposing pads
have been used to increase the stiffness of the air bearings. In this paper, pressure distributions
of the vacuum preloaded porous air bearings are calculated using the proposed method. And
then, the load capacity and stiffness are analyzed. For the vacuum preloaded air bearings, the
stiffness is increased owing to reduced bearing clearance by vacuum force. The simulation
results indicate that variation of vacuum pressure with clearance in the vacuum pocket gives rise
to low stiffness, so the vacuum pocket should be designed for pressure to be constantly
maintained regardless of the bearing clearance by means of large effective pumping speed.
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Fig. 1 Preloading methods in air bearings
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Table 1 Dimensions for pressure analysis

Dimension (L,*L,xL.) 30x40x5 mm
Porous Permeability coefficient 9 5
pad (ke by, k) 3x10” mm
Supply pressure 5%10° N/m?
Pocket dimension
(va'ZLl)X(LVV'ZLl)Xsz 40x30%5 mm
Land width, L; 5 mm
Vacuum Pumping speed of
pocket ping sp 100 /min
vacuum pump, S,
Diameter of exhaust tube, D 20 mm
Length of exhaust tube, L, 1000 mm
Porous, Clearance, / 10 um
Vacuum
pocket Boundary pressure, P, 5%10° N/m?
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Fig. 5 Schematic diagram of vacuum pocket for
pressure analysis
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Fig. 10 Pressure and vacuum force in vacuum pocket
with effective pumping speed and bearing
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Fig. 14 Load capacity and stiffness of opposing pads air
bearing
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