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Abstract

As machines become smaller and faster multileaf foil bearings are used to overcome the problems
with heat, friction and wear. Systems with foil bearings do not need a separate system for lubrication.
These bearings are self acting and are therefore green systems. Until now, there have been many studies
on the structural and dynamical performances. Therefore the object of the present study is to predict the
flow and structural characteristics by using the Fluid/Structure interaction method. The increase in RPM
led to the increase in pressure, temperature difference, maximum velocity, Mach number, shear stress and
torque. In the case of 90,000 RPM effects such as choking led to a non-lineararity in the system. Also
the effect of eccentricity ratio was observed and showed that eccentricity increased the maximum pressure
and the density difference while decreasing the shear stress and torque.
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Fig. 1 First generation multileaf foil bearing.
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Fig. 2 Computational Domain
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Fig. 3 Convergence history and the Final Deformation.
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Fig. 4 Foil deformation for various rotational speeds

(Scaled 1/20th Tangentially).
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Fig. 7 Velocity profiles at various positions.
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Fig. 10 Final Deformations at 70,000 RPM (Scaled
1/50th Tangentially).
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Fig. 13 The Deformation of Blade 1 at 70,000 RPM for
(a) € = 0.00 and (b) € = 0.50
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Fig. 14 Pressure acting on the Foil for various
eccentricity ratios at 70,000 RPM.
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Fig. 15 Shear stresses acting on the rotor at 70,000 RPM

for various eccentricity ratios.
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Fig. 17 Pressure acting on the Foil at € = 0.50.
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