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0. 0147 pm, 0. 05 ym

1
( ) )
’ zllm, + 0 lum,
2
a) 120 300 r/ min ;
b) 180 r/min : <0.05 ym , < 0.20 pm;
c) ( ): > 50N/ pum, = 40 N/ um
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Fig.1 Sketch of the air bearing project selection
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Table 1 Loading capacity W(N)
radial axial
Pb eccentricity ratio €& 0.10 e 0.50 eccentricity ratio € 0.10 e 0.50
(MPa) theoretical experimental |error theoretical theoretical experimental |error theoretical
value value (%) value value value (%) value
0.30 137.0 131.2 4.23 916.2 182. 1 164.5 9. 66 1576.9
0.35 169.5 162.5 4.13 1092. 3 222.0 209.3 5.72 1895. 1
0.40 203.3 188. 1 7.48 1262.9 263. 1 240. 4 8.63 2213.0
0.45 238.3 215.8 9.44 1434. 6 305. 1 291. 4 4.49 2530.2
0.50 274.2 253.8 7.44 1607. 5 347.9 323.3 7.07 2846.5
Table 2 Translational stiffness K and deflectional stiffness Ka
Pb radial K_]( N/ pm) axial Kz(N/ pm) Ka(Nem/ ("))
theoretical ~ experimental error | theoretical  experimental error | theoretical  experimental error
MPa
( ) value value (%) value value (%) value value (%)
0.30 81.0 79.5 1.85 280.5 263.2 6.17 637.8 576.0 9.69
0.35 100. 2 98.5 1.70 341.9 334.8 2.08 779.0 713.2 8.45
0. 40 120.2 114.0 5.16 405.2 384.6 5.08 924.9 834.8 9.74
0.45 140.9 130. 8 7.17 470.0 466. 2 0. 81 1074. 4 986. 5 8.18
0.50 162. 1 153.8 5.12 536.0 517.2 3.51 1226.8 1122.2 8.53
2 2
2 2
; 1 ”
3

Table 3 The result of dynamic test of the spindle rotational accuracy

radial (pum)

axial (um)

average radial random average radial random
total value total value
error error error error
(ARE+ 30) (AAE+ 30)
(ARE) (309) (AAE) (30)
0. 0056 0.0086 0.0147 0.0096 0. 0045 0. 0141
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The Development of Aerostatic Bearing with Super-high
Rotary Accuracy in Laser Cutting Machine of Optical Disk for
Serve Grooves and Preformed Information

LI Zhi-.ai
(Changchun Institute o Op tics and Fine M echanics.
Chinese A cademy  Sciences, Changchun 130022)

Abstract

Aerostatic axial systems with super-high rotary accuacy are the main parts of optical
disc grooving machines. Research process of an aerostatic bearing is discussed in detail n
this article. The design and calculation prove reasonable and correct by comparison betw een
experimental and theorical values. Processing and assembly technology are successful. After
adjustment, rotary accuracy of main shaft is less than 0. 0147um which can meet the operat—
ing requirement of less than 0. 05um. This has come up to advanced world standards of
1980s.
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