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Abstract — This study presents an experimental investigation of the effects of surface roughness on gas foil thrust
bearing (GFTB) performance. A high-speed motor with the maximum speed of 80 krpm rotates a thrust runner and
a pneumatic cylinder applies static loads to the test GFTB. When the motor speed increases and reaches a specific
speed at which a hydrodynamic film pressure generated within the gap between the thrust runner and test GFTB
is enough to support the applied static load, the thrust runner lifts off from the test GFTB and the friction mechanism
changes from the boundary lubrication to the hydrodynamic lubrication. The experiment shows a series of lift-off
test and load-carrying capacity test for two thrust runners with different surface roughnesses. For a constant static
load of 15 N, thrust runner A with its lower surface roughness exhibits a higher start-up torque but lower lift-off
torque than thrust runner B with a higher surface roughness. The load capacity test at a rotor speed of 60 krpm
reveals that runner A results in a higher maximum load capacity than runner B. Runner A also shows a lower drag
torque, friction coefficient, and bearing temperature than runner B at constant static loads. The results imply that
maintaining a consistent surface roughness for a thrust runner may improve its static GFTB performance.
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Fig. 1. Schematic views of gas foil thrust bearing test
rig and photos of test GFTB and temperature
measurement.
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Fig. 2. Photo of surface roughness measurement
location for thrust runner.

Table 1. Surface roughness measurement results

Measurement ~ Surface roughness,
Thrust runner .
point R, [Um]

1 0.138
A

2 0.105

1 0.671
B

2 0.567
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Fig. 3. Example of lift-off speed test procedure: measured
drag torque and rotor speed versus time at static load 1S N.
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Fig. 4. Measured drag torque versus rotor speed for
thrust runner A and B at static load 15 N.
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Fig. 5. Measured drag torque versus static load for
thrust runner A and B at rotor speed 60 krpm.
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Fig. 6. Friction coefficient versus static load for thrust
runner A and B at rotor speed 60 krpm.
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Fig. 7. Measured average bearing temperature versus
static load for thrust runner A and B at rotor speed 60
krpm.
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