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• Air cycle machines, turbo chargers, turbo compressors for fuel cell applications, etc.
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• A detailed elasto-gasdynamic model of a preloaded three-pad air foil journal bearing is

presented.

In
tr

o
d

u
ct

io
n

Ex
p

er
im

en
ta

l M
o

d
el

 V
al

id
at

io
n

El
as

to
-G

as
d

yn
am

ic
M

o
d

el

Experimental Setup:
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Measurement and Simulation Results (Force, Stiffness):

• Good agreement between 

measurement and 

simulation

Concept:

Assembly Preload:
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• The influence of the assembly preload on the static bearing hysteresis as well as on the

aerodynamic bearing performance is investigated.

• For the purpose of model validation, hysteresis measurements are accomplished.

Static Bearing Hysteresis:

• Solution:

=> Increasing the elastic foil structural stiffness for moderate shaft 

displacements

=> Increasing the elastic foil structural damping

• Objective:

=> Reduction of synchronous and subsynchronous vibration 

amplitudes

IC: Initial Configuration

AC: Assembly Configuration

Elastic bump foil deformation:

 Nonlinear Beamshell theory 

Contacts:
 Augmented Lagrange approach
 Coulomb’s law of friction 

Elastic top foil deformation:

 Nonlinear Beamshell theory 
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Low stiffness area

• Slight differences in the 

friction loss:

=> Uncertainty in the 

coefficient of friction

=> Friction between top 

foil and shaft is 

neglected

• Slight differences in the 

stiffness:

=> Manufacturing and 

assembly deviations
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Overall Bearing Stiffness (Lightly/Heavily Preloaded Bearing): Friction Torque:

Pressure Distribution:
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