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Abstract — This paper describes a durability characteristics of an air-lubricated bump foil journal bearing for high
speed turbomachinerys at room temperature. At first, lift-off test and load capacity test were performed to under-
stand the general characteristics of an air-lubricated bump foil journal bearing. A 52 N weighted bump foil bear-
ing sleeve was lifted off from a rotating journal at about 3,000 rpm, and produced a load capacity of 500 N at
an operating speed of 15,000 rpm. The next was 500 cycles lift-off test with an air-lubricated bump foil journal
bearing that had a molybdenum disulfide(MoS,) solid lubricant coated top foil. Data from measuring bearing
torque and temperature and the observation of rubbing surface were included in results. Therefore the results of
this work will aid in proving durability of air-lubricated bump foil journal bearings.
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Fig. 1. An air-lubricated bump foil journal bearings
top foil bump foil journal bearing sleeve.
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Fig. 2. Hydrodynamic pressure in a bump foil journal
bearing.
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Fig. 3. Bump foil journal bearing test apparatus @ load cell @ torque rod @ air driven turbine @ air cylinder &
thermocouple wire ® 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 30.000 mm
Radius of sleeve 30.700 mm
Thickness of top foil 0.100 mm
Thickness of bump foil 0.076 mm.
Height of bump foil 0.450 mm
Width of foils 60.000 mm
Material of foils SUS301
Weight of bearing sleeve 52N
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Fig. 4. Details of bump foil journal bearing.
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Fig. 5. Bearing torque and journal speed versus time
for one start/stop cycle at 52 N static load.

14 ‘
12 F ' —m--  Driving torque amplitude
Normal load : 52N
— 10}
£
g o 4
z . 3.732Nmm
S Lift-off \
a
ar L 1 . %.‘.‘F’
. ._MN
2tk

O i1 Il 1 1 1 Il L
0 2000 4000 6000 8000 10000 12000 14000
Rotational Speed [RPM]

Fig. 6. Bump foil journal bearing torque.
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Fig. 7. Bump foil journal bearing load capacity.
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Fig. 8. 500 cycles start/stop test.
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foil after 500 cycles test.

Counts (x10%)
R IJ b Vot s F R S l P
5- =
Mo/S {
4. N
3. B
2] L
1] j L
. Pﬁ
WAV Fe Cu
0 By S e ws t S t  e wa
2 4 6 8 10

Range (keV)

Fig. 10. EDS X-ray spectrum of rubbing surface in
MaoS,; coated foil after 500 cycles test.
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Fig. 11. Mo line profiling micrograph of rubbing
surface in MoS, coated foil after 500 cycles test.
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