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ABSTRACT

Experiments were conducted to determine the structural static and dynamic characteristics of air foil bearings. The
housing of the bearing on the journal was driven by an impact hammer which was used to simulate dynamic forces
acting on the bump foil with various loading condition. Two different bump foils (Cu-coated bump and viscoelastic
bump) were tested and the static and dynamic coefficients of two bump foils compared, based on the experimental
measurements for a wide range of operating conditions. The static and dynamic characteristics of air foil bearings
were extracted from the frequency response function by least square method and IV (Instrumental Variable) method.
The experiment was tested at Orpm and 10,000~16,000rpm, and loaded on 50~150N. From the test results, the
possibility of the application of high load and high speed condition is suggested.

Keywords : Air foil bearing, Dynamic characteristics, Stiffness matrix. Load capacity, Least square method,

FRF(Frequency Response Function).
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Fig. 2 Air foil bearings test rig
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Fig. 3 Figure of the air foil bearing test rig
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Table 1 Test conditions for air foil bearings

Table 2 Structure stiffness and damping
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Table 3 Specification of bump foils

Data of bump foils [mm]

AA st ARG OB, o] F

Radius of shaft 30.00

Radius of bearing housing 30.70
Material of foils SuUS301

Width of foils 60.00

Thickness of top foil 0.120

Thickness of bump foil 0.100

Thickness of shim foil 0.076

Height of Cu-coated bump foil 0.45

Thickness of viscoelastic material 0.1
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Fig. 4 Configuration of various bump foils
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Fig. 6 Measured data .vs. curve fitting data of air foil bearings using LS and IV method (14,000rpm)
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Fig. 7 Direct and cross-coupled stiffness of
cu-coated bump foil bearing in a range of
operating speed in experiment
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operating speed in experiment
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Fig. 9 Direct and cross-coupled damping of
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T T

—M—Cxx

12| e—cyx | - 4
Cxy
—v— Cyy
0847 SN 4
— : v
E
£ / [
Z :
2 544 [ - . . .
o
£
g — —_—
8 ood- - @ e I
-0.4 4 4
T T T T
10000 12000 14000 18000
Operating Speed[RPM]

Fig. 10 Direct and cross-coupled damping of
viscoelastic bump foil bearing in a range of
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