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Abstract — In foil bearings, the friction between bumps and their mating surfaces is the major factor which exerts
great influence on the bearing performance. From this point of view, many efforts have been made to improve
the understanding of the influence of the friction on the foil bearing performance by developing a number of ana-
lytical models. However, most of them did not consider the hysteretic behavior of the foil structure resulting from
the friction. The present work developed the static structural model in which hysteretic behavior of the friction
was considered. The foil structure was modeled using finite element method and the algorithm which determines
the conditions of the contact nodes and the directions of the friction forces was used to take into account the fric-
tion. The developed model was integrated into the foil bearing prediction code to investigate the effects of the
friction on the static performance of the bearing. The results of analysis show that multiple static equilibrium
positions are presented for the one static load under the influence of the friction, inferring its great effects on the
dynamic performance. However, the effect of friction on the minimum film thickness which determines load
capacity of the bearing is negligible.
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Fig. 1. Coordinate system of a foil journal bearing.

Vol. 24, No. 6, 2008



380

S|
'
<

A
EyAS

o

7

Fig. 2. Local and global coordinate systems for bump
element.
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Fig. 3. Bump foil.
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Fig. 4. Flow chart to calculate bump foil deflection.
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Table 1. Geometry of test bearing
Diameter (D) 38.1 mm
Bearing  Length (L) 38.1 mm
Radial clearance (¢) 31.8 mm
Thickness () 0.102 mam
Height (h,) 0.508 mm
Half wavelength (1) 1.778 mm
Bump foil — -
Pitch (s) 4572 mm
Young’s modulus (E) 214 GPa

Poisson’s ratio (V) 0.29

—— Pressure 1
- - - Pregsure 2

State | State 2

Applied pressure[10°pa]

0 i i i
0.00 0.25 0.50 0.76 1.00
Time|s]

Fig. 5. Applied pressure.
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