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A Study on the Reliability of an Air Foil Journal Bearing for
High Speed Turbomachinery

Tae-Ho Kim*, Yong-Bok Lee*, Chang-Ho Kim*, Nam-Soo Lee
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ABSTRACT

This paper describes reliability characteristics of an air foil journal bearing for high-speed turbomachinery
at a room temperature. To verify the reliability of air foil journal bearing, lift-off characteristics, load
carrying capacity, and 10,000 cycle start-stop test were performed with a motor-driven test rig. A lift-off
test shows the relationship between the rotating speed of the shaft and the frictional torque with bearing
surface. About a load-carrying capacity, the tested air foil journal bearing produced a load capacity of 500N
at an operating speed of 15000rpm, which is compared with results of numerical analysis and empirical
coefficients. Finally, the trends in change of start torque, stop torque, and bearing temperature were shown
during a 10,000-cycle start-stop test of an air foil journal bearing. We found that an air foil bearing
performs well, as a supported bearing for the high-speed turbocompressor.
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Fig. 1. An air-lubricated bump foil journal bearings
® top foil @ bump foil
® journal @ bearing sleeve
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: film thickness

: eccentricity
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pressure €

Fig. 2. Hydrodynamic pressure in a bump foil journal bearing
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Fig. 3. Fail journal bearing test apparatus
@ torque rod @ thermocouple wire @ displacement sensor @® motor
® air cylinder ® load cell @ speed sensor ® thrust button
@® test foil bearing sleeve @ mounted ball support bearings @ torque transducer load cell  @counter weight
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Table 1. Specification of bearing

Bearing Data

Radius of shaft 30.00 mm

Radius of sleeve 30.70 mm

Thickness of top foil 0.10 mm

Thickness of bump foil 0.10 mm

Height of bump foil 0.45 mm

Width of foils 60.00 mm

Material of foils SUS301

Weight of bearing sleeve 52 N
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Fig. 6. Orbit measured by oscilloscope Fig. 7. Air foll bearing monitoring software
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Fig. 8. Bearing torque and journal speed versus time for one start/stop cycle at 52N static load
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Fig. 9. Bearing torque versus journal speed during deceleration under 52N static load
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