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The Limiting Load Capacity of Air Foil Thrust Bearings
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Abstract — The limiting load capacity of air foil thrust bearings at extremely high operating speeds is theoretically
investigated. The limiting load capacity of a sector is shown to increase as the angular extent £ and the inlet film
thickness 4, of the bearing increase, while it decreases with an increase in the ramp ratio » and the compliance
« of the bearing. But it is found that the angular extent of the bearing is not related to the total limiting load capac-

ity of the 360° thrust bearing.

Keywords —air foil(¥7] X 4), thrust bearing(<=# ~E W), limiting load(gHA] %] A] 3}), compliance
(A E 2ol A 2), compressibility number(F&4 Al 47)

k== b
b : ramp ratio
E : module of elasticity
H, - inlet film thickness
H, : minimum film thickness
h : film thickness (=H/H,)
h . inlet film thickness (=H\/H>)
L : width of sector (=R,—-R))
N : half length of bump foil
p : pressure (=P/p,)
Pa : ambient pressure
R, . inner radius of sector
R, : outer radius of sector
r : radial coordinate (=R/R,)
S . pitch of bump foil
t : thickness of bump foil
w : limiting load of sector (=W/p.R3)
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Wioul : total load of bearing

o : compliance

y/j : angular extent of sector

6 : circumferential coordinate

A : compressibility number

M : absolute viscosity of air

v : Poisson ratio

1] : angular velocity
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Fig. 1. Coordinate system of air foil thrust bearings.
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Fig. 2. Configuration of bump foil.
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Fig. 3. Dimensionless pressure profiles for A=10, 100,
.
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Fig. 4. Dimensionless film thickness for A= 10, 100, c.
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Fig. 5. Dimensionless limiting load vs. angular extent
of sector.
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