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Analysis of the Conical Air Bearings with
two Circumferential Grooves
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Abstract—The conical bearing can be used to support the radial and thrust load simultaneously.
Two circumferential grooves with discrete hole restrictions are made on the bearing surface in
order to increase stiffness. In this paper, the dynamic characteristics of this type of bearings
are calculated such as stiffness and damping coefficients. As a results of theoretical analysis, it
is verified that there exist the groove depth and distance between two grooves which produce
the maximum stiffness at the given bearing dimensions.
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Fig. 1. System Configration of Conical bearing
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Fig. 2. Schematic diagram of the bearing
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Fig. 3. Mesh for analysis
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Fig. 4. Film thickness at one node
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r; . Radius of inner circle
I, - Radius of outer circle
L . Bearing length
b, . Depth of the groove
by . Width of the groove
h . Film thickness function
p . Film pressure
X . Horizontal coordinate
y . Vertical coordinate
z . Axial coordinate
u . Viscosity
P . Dimensionless pressure
H . Dimensionless film thickness function
C . Clearance
A) ' Local compressibility number
A, . Compressibility number at maximum ra-
dius

® . Angular velocity of journal
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