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A Study on the Lift-off Characteristics of an Air-lubricated
Bump Foil Journal Bearing
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Abstract — In this paper the effect of bump compliance, load, and the number of pad on the lift-off speed is stud-
ied. When the load is greater and bump compliance lower, the shaft is lifted off at higher rotating speed. And
when the load is applied near the center of pad, lLift-off speed is lower. When the number of pad increases, the
lift-off speed is higher. The lift-off characteristics can be used to lengthen the life time of the coating and design

the rotating machinery supported by bump bearings.
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Fig. 1. Nomenclature for foil bearing.
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Fig. 2. Configuration of bump foil.
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Fig. 3. Effect of compliance on nondimensional load.
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Table 1. Specification of test bearing

Diameter of shaft (D) 55 mm
Length of bearing (L) 40 mm
Radial clearance (C) 0.08 mm
Thickness of bump thickness (1) 0.1 mm
Half length of bump (/) 1.24 mm
Pitch of bump foil (S) 4,22 mm
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Fig. 5. Effect of weight and L/D on Lift-off speed.
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Fig. 6. Effect of Load Angle and Compliance on Lift-
off Speed.
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Fig. 7. Effect of load angle and the number of pad on
Lift-off speed.

£t 719 dsirl e whako] sirme] AAR
2ol YA o)) BAREE ) s s 1)
o] 1355 weo] o]2dt AAte] TR

‘% 2 T
Ak, &l Wolge] HETolo|2rt FAHRGE By
Sxol F7HE0] AW & 4 AUrk oY Hyel

Hehke olfe sHEe) Wl el dAy 2ao
AN H%, vlols Wy Aol A= AATE Fo)
A B ferelo] Ae) walsix] eb] wEolt),
(3 WofRS) YEstololzrh Stk o 4 w9

R mlo] WY O T s B4 H2E AR
< ¢ % ek

S o S R R W Eof ujAle
dae Fig 791 EASAC uHE Wk edel e
A%= 3 7o) =l thejA] Fr)|HES sRIEE &
T g 27te) A e Rus QA o)

A iR BE el omelth. sk kel W
313w Fig 69 Aae}t §AleT) A 5o &
¥l wet kg Wl 0= IAME B igﬂ
Z7psh BAEE Wsl7h Hee o 4 gl
°3."é—%‘~i 3ol 7}6}121“4 e} 3 7}104 ROt B

2 mRAM 7] W Aol wleiPe] By 54y
. _

£ A% AW, e e Ass W

445

i) skg°l S7h LD7h 3, 9 ZEetolo]avt
TR B S5 SRR 4 7 Ao

i) 3k H(,Pé;}:OI = 2AlME A Sre] WslE

o] Ao, fo] W ¢ HolMe

A
o MY
=

ol _[\ -
30
39
2oy

2 EEr A3 %7}@% <
iii) W= N7t Fo1e o
Az 4 £57)t S7FhY shE wWhko) Hze] o

AR AN AaTE & 5 AATh

N
oz
o
L
&
fl
2l

NOMENCLATURE
C =radial clearance
P =Wp)
D = diameter of shaft
S =pitch of bump foil
E =modulus of elasticity
t = thickness of bump foil
F = force
a = bearing compliance
F. =force in the x direction
B =angular extent of bump
F. = force in the y direction
£ = eccentricity ratio, (e/C)
K = structural rigidity of bump
6 = angular coordinate
K, = Knudsen Number
65 = start of pad
o =bearing center
6; =end of pad
o = shaft center
6 =angular position of h,,,
U = linear velocity
6 =start of hydrodynamic film
4 =load on bearing
6 =end of hydrodynamic film
w = dimensionless load carrying capacity
U = absolute viscosity
e = eccentricity
v = Poisson ratio
h =film thickness
M =(6-n)
h = (h/C)
o =load angle
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L, =half length of bump
@ = angular velocity
p = pressure
A = compressibility number
Da =ambient pressure
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