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A Study on the Characteristics of an Externally
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Abstract—The performance of the ultra-precision machine tools depends on the steady state char-
acteristics of the main spindle bearings. For excluding the effect of machining error with perpendic-
ularity, conical or spherical bearing has been used. In this paper, steady analysis of the externally
pressurized conical gas bearing for ultraprecision is carried out based on the direct numerical
method with assumption of point source. As a result of theoretical analysis, design parameters
for optimal condition of conical gas bearing are presented in dimensionless form.
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Fig. 1. System of shaft mounted on conical bearings
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Fig. 2. Schematic diagram of the bearing
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Fig. 3. Configuration of control surface for grid point
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Fig. 5. Feeding parameter. vs. T,
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NOMENCLATURE
c . Clearance
C,  : Discharge coefficient
e . eccentricity
F . Resultant of pressure for x direction
F,  : Resultant of pressure for y direction
F.  : Resultant of pressure for z direction
h : Film thickness function
H . Dimensionless film thickness function
L : Total bearing length
L, . Length between supply hole
p . Film pressure
P : Dimensionless film pressure
Pa : Ambient pressure

Ps  : Supplied pressure
Qs; . Dimensionless mass flow supplied through fee-

ding hole
r; ! Minimum radius of bearing
I, . Maximum radius of bearing
Is . Radius of feeding hole
R : Gas constant
T . Temperature of supplied gas
. Eccentricity ratio
K . Adiabatic number
T, . Feeding parameter
A(z) * Local compressibility number
m ! Viscosity
n : Density
® . Angular velocity of journal
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