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Abstract

The influence of rotation speed on aerostatic bearing can not be ignored. The static and dynamic
performance analysis of radial hole aerostatic bearing is put forward. The linear perturbation
theory and iterative process for solving the unsteady Reynolds equation are established. The
bearing capacity, dynamic stiffness and dynamic damping of the bearing under different speeds,
gas film thickness and gas supply pressure are numerically calculated. The results show that the
journal rotation has an important influence on the static and dynamic performance of bearings.
The vertical stiffness and main damping of the pinhole throttling hydrostatic bearing are very
dependent on the disturbance speed.
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Figure 1. The disturbance diagram of the static pressure gas bearing
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Table 1. Small hole gas bearing parameters

=1L NLSFHEERSH

AR R 24y
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H4% d (mm) 30
PRI BRE S by, (um) 20
) PIRE AL nz 60
A2 1] A% L e 60
T RALEL 5
FRALER do (mm) 0.24
FrimALHEE N 2
TREE p (kg/m’) 1.204
AR RE 1y (pars) 1.84x107°
2RI ko 1.404
WIRFRE ¢ 0.8
KAE pa 1 atm
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Figure 2. Stiffness and damping vary with eccentricity (n = 5000 rpm, n, = 5000 rpm, 4, =20 um)
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Figure 3. Stiffness and damping for different bearing counts (¢ = 0.4, n, = 3000 rpm, n = 3000 rpm, p, = 6 atm)
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Figure 4. Influence of average film thickness on stiffness and damping (¢ = 0.4, p, = 8 atm, n, = 3000 rpm, n = 3000 rpm)
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Figure 5. Effect of gas supply pressure on stiffness and damping (¢ = 0.4, &, = 20 pm, n, = 3000 rpm, n = 3000 rpm)
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Figure 6. Change relation of bearing capacity
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