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Abstract —This paper presents a experimental results for the performance evaluation of a double-bumped air foil
bearing. The test results of a double-bumped AFB is compared with a single-bumped AFB at a heavily-loaded
condition. The diameter of the test bearing is 50 mm, and the axial length is 50 mm. Nominal clearance of the
single-bumped AFB is evaluated as 105 pm, and that of the double-bumped AFB is as 95 um. The test of the
AFBs are demonstrated at 3 test mode; the load variation mode, the speed variation mode, and start-stop mode.
The single-bumped AFB demonstrated a upward load-carrying capacity of 95 N and a downward load-carrying
capacity of 130 N at 20,000 rpm. The double-bumped AFB demonstrated a upward load-carrying capacity of
170 N and a downward load-catrying capacity of 170 N at 20,000 rpm. The single-bumped AFB demonstrated
a downward lift-off speed of 16,300 rpm at 105 N. The double-bumped AFB demonstrated a downward lift-off
speed of 15,400 rpm at 105 N. The start-stop test of the AFBs assure 5,000 cycle endurance life. The test results
are compared with the theoretical calculation results. The test and theorectical results show thata double-bump
air foil bearing provides a higher load-carrying capacity, stiffness and damping than a single-bump air foil bear-
ing in a heavily-loaded condition.
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Fig. 1. Structure of AFB.

Fig. 2. Geometry of a bump.
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Fig. 4. Sway space test result.

Fig. 5. AFB test-rig.
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Load Variation Test (single-bumped AFB)
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(a) Single-bumped AFB

Load Variation Test (double-bumped AFB)
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Fig. 6. Torque versus time curve at load variation
test mode.
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Fig. 7. Torque versus load curve.
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Speed Variation Test (double-bumped AFB)
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Fig. 8. Torque versus time curve at speed variation
test mode,
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Fig. 10. Start-stop torque curve.
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