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The Performance of High —Precision Rotary Table Using
Externally Pressurized Porous Gas Bearing

Eung Kyo Han - Ki Choong Kim and Soon Sang Park

Abstract

The porous materials are used both to control the flow of the compressed gas and to serve
as the bearing surface. This porous design offers several advantages over the conventional ex-
ternally pressurized gas bearings. It can simplify the construction, lower the gas consumption,
and make the cleaning of the gas supply less critical.

Test apparatus was constructed to experimentally investigate maximum load capacity of
thrust bearing was measured 200 Kg (15 Kg/um), and radial bearing was 36 Kg/um. And a rota-
tion accuracy of face waving was 0.0127 um, and center waving was measured 0.5 #m.

Finally, the use of this method of design and manufacturing will contribute to many practical

application in the field required for precision and high stability.
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Fig. 1. Model of one-side choking porous thrust
gas bearing,
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P, : bearing film pressure
Ps :supply pressure
As :bearing number
k :ratio of specific heats of the gas
‘n :polytropic exponent
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s 7T T LT — _
n h’7a /RTS k-1
..................................... (3)
r :radius of thrust bearing in the
reference coordinates
R, :radius of the thrust bearing
s :absolute viscosity
¢ :discharge coefficient
s :orifice area
h : bearing clearance
YVt number of orifice for a unit area
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Fig. 2. Model of one-side choking porous radial
gas bearing.
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Table 2. Measuring accuracy of parts (Rotary

table)
No.| Shaft Bearing
1 0.15 Q.55
2 0.15 0.70
Roundness 2 gg (;g(())
Cum) 5T 015 0.55
6 0.15 0.55
mean| 0.15 0.68
Squareness um 0.10 0.80
Diameterium)l  79.975 79.993
1 0.37 1.65
2 0.25 1.60
1.
Surface 2 O_BE ‘23
roughness | 5 -— 112
fumi 1§ — 1.45
mean| (.31 1.7
é?l_, H i =H-
Remarks i TP
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Photo. 4. Measurement of the radial loading
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Table 3. A rotation accuracy of face waving,
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