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A Study on the Dynamic Characteristics of an
Externally Pressurized Gas Bearing
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Abstract—For the accurate run-out of a light rotor shaft the sliding bearings supplied with externa-
lly pressurized air are effectively applied, and it is important to predict the static and dynamic
characteristics of rotor-bearing system. In this study direct numerical method is applied to solve
the perturbed Reynolds’ equation. To solve it the perturbed dimensionless mass flow rate is used
as the boundary condition under the inherently-compensated restrictor. The dynamic characteristics
of a rotor supported in the externally pressurized air bearings are analyzed, and as a result the
orbit of the journal center is caiculated. The theoretical results are investigated and discussed.
Keywords: externally pressurized air bearings, run-out, direct numerical method, inherently-compe-
nsated restrictor, dynamic characteristics, nonlinear analysis, orbit
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Fig. 1. Schematics of externally pressurized gas journal
bearing
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A, : Reference curtain area of inherent restrictor

C . Clearance

Cs . Discharge coefficient

e . Eccentricity

Fy . Static load

F. : Dimensionless satic load

F. . x-component of resultant of pressure

F . Dimensionless x-component of resultant of
pressure

F, . y-component of resultant of pressure

F, . Dimensionless y-component of resultant of
pressure

h . Film thickness function

H . Dimensionless film thickness function (=h/C)

H, : Dimensionless film thickness at steady state
(=h,/C)

Hi,  : Perturbed film thickness
m,n . Number of grids in 8- and {- direction

p . Film pressure

P . Ambient pressure

Ps . Supply pressure

P . Dimensionless film pressure (=p/p,)

P, . Dimensionless film pressure at steady state
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(=p/p.)
Py . Perturbed dimensionless film pressure (=ps
/pa)
P, : Dimensionless supply pressure (=py/p.)
Qs : Mass flow rate rupplied through feeding
hole
Q : Dimensionless mass flow rate supplied th-
rough feeding hole
Q1, Q; : Perturbed dimensionless mass flow rate sup-
plied through feeding hole
6 . Circumferential coordinate
¢ . Axial coordinate
R . Gas constant
T . Temperature of supplied gas
£ . Eccentricity ratio
K . Adiabatic number
_—
T, . Feeding parameter (:M)
p.C*
. S Buw
A . Compressibility number (= )
p. ¥
o . Viscosity
p . Density
® . Angular velocity of journal
b 4 : Relative clearance (=C/r)
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