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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 understand the general characteristics of an

air-lubricated bump foil journal bearing. A 52N weighted bump foil bearing sleeve was

lifted off from a rotating journal at about 3,000rpm, and produced a load capacity of 500N

at an operating speed of 15,000rpm. 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.

Key words — An air-lubricated bump foil joumal bearing, Durability characteristics,
Lift-off, Load capacity, Molybdenum disulfide(MoS,)
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Fig. 1. An air-lubricated bump foil journal

bearings
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Fig. 2. Hydrodynamic pressure in a
bump foil journal bearing

i@ et e yae R
HE DAESE I EXU(op foil, D)
BEXAd(bump foil, Q)2 o] F A &L 3
58S 9 £ Yon gEYF B
ZEY 9 FE ool g gHHL B
AR [5]) T ol FY F4
43 E Fig. 2¢1 YEhhAS TYL AR
el A B T8 s NH%
& RRA7EY o § REUL PEHold

F=2

AE FRAE = dAHT ol o}
FAA THE LA @0
olElg YEXY Hojge x7] FF A9
A A9 A&oAHE Tyl §8ZDo) YA
A gonz P& T L Y&

€ obE @(ub)e XY ERE A
o FEE 9FAF 27 Aok gy
Aty oz ¥ FUHL nA&EE 29Fe
ZN O EAE d28 £ oy FIde
A7 282 A FU) XY vy
A28 ol 700T nLANE W34
ZA HAd[6] 218X Higgs, I 5& &
3F wolge] FAAES YA A48 2
A&gAd dgd dTE £Y31o oy E
ZHE g (MoS:)9l HEAHL AFSA(] &
g FUdMe dgdEd voyy YExy
Hlojge] RAEL g o83 ¥ %
fl, JHF T HE: AL FAAA
SE2X WTAE YA A% A9 F
g ¥k At [8,9]

& By 7lAo] @AgE wolge W
B &8 AN2de AP P BES
7hAt whabAd o] o252z 23 woly
8 A% FaY &L HA@A Na" AH
o] EUdAHRE sy &% 2dig §x
249 vlgg xYstA A 53 37 T
Y Wolge RAEHLE M AN 598
s eet ol WTAdd Foig I8e 7
A7) &S AEE T YN A
& TEE gartk ok

et B =Fe HExY oy T
Aol BEYR RAEAL YT 2EL FYst
o, FAA A¥E Tl 21 5L B
Aatdh a=ln WFAY 28 98 5008
o AT 2 AX H¥E B3 2Ag =Y
A W74 L 30 g B4 EHL IF

tjo

>

213



o Q
*Q

1D
L (4
I @
< (&)
3 - L@
&)

Fig. 3. Bump foil journal bearing test apparatus
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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 52 N
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Fig. 5. Bearing torque and journal speed versus time for one start/stop cycle at 52
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