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Abstract

The dynamic characteristics of a multi-leaf air bearing (“Garret” bearing) are theoretically
and experimentally investigated. For the experimental study a multi-leaf bearing and a rotor
with turbine blades are designed and fabricated. The measurement of the vibration amplitudes
of the rotor running on the bearings shows the excellent performance of the multi-leaf air
bearing for the the rotor speed up to 100,000 rpm. The predicted instability whirl speed is in

good agreement with experimental result.
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Fig. 1 Shape of the multi-leaf air bearing and the equivalent model
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Fig. 8 Equivalent model of a foil segment
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Fig. 5 Parameters of the equivalent model of a
multi-leaf bearing
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Table 1 Geometric data of the test bearing

D,=51.18+0. 01 mm
t,=0. 15010, 005 mm
s=8

D =50.02+0. 005 mm
B=50.10+0.01 mm

Stainless steel

Bearing housing inner dia.
Foil thickness

Number of foil

Journal diameter

Bearing width

Foil material
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SV 7777777
1. Rotor

2. Garrett bearing

3. Air nozzle

4. Thrust bearing 8.

5. Sealing
6. Turbine blade

7. Gap sensor (x,%)
Magnetic tachometer

9. Thrust bearing air Supply
10. Aerostatic air supply
11. Air supply for turbine drive

Fig. 12 Schematic diagram of experimental apparatus
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Fig. 13 Rotor orbit while increasing the rotational speed
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Table 2 Value of parameters at the stability
limit

Compressibility number A:=1.595
Bearing width ratio B/D=1
Segment preload F,=0.06
Spring coeff. 7:=0.03
Journal eccentricity e=0.43
Load capacity F,=0.0465
Minimum gap height Hoymin=0. 1764
Atmospheric pressure p.=101325 Pas
Airviscosity 7=1.8-107° Pas
Bearing gap ratio $.=4dR./r=0.003
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Fig. 14 Amplitude vs. rotational speed of the test rotor
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