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A study of the Load Capacity of Air Foil Thrust Bearings
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Abstract — Air foil thrust bearings are the critical components available on high-efficiency turbomachinery
which need an ability to endure the large axial force. Air foil bearings are self-acting hydrodynamic bearings that
use ambient air as their lubricant. Since the air is squeezed by the edge of compliance-surface of bearing, hydro-
dynamic force is generated. In this study, we measured the air film thickness and obtained the minimum film
thickness experimentally. To increase the maximum load capacity, compliance of sub-structure was controlled.
From numerical analyses, it is seen that, if the air film thickness is distributed more uniformly by variable com-

pliance, the thrust bearings can take more axial load.
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Fig. 1. Description of air bump foil bearings.
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Fig. 2. Description of test facility of air foil thrust bearings.
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Table 1. Geometry and properties of test foil bearings
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t o FA 0.2 mm
v Poisson's ratio 0.29
E WO elasticity 213 Gpa
L o 29 I”Z9| A 0.02 mm

B 712R W3} ARG WAlole] ) 0.5

Fig. 3. Picture of air foil thrust bearings, r,=55 mm,
r;=30 mm, Pn=8, $=0.5.
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Fig. 4. Axial load with axial position of thrust pad
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Fig. 5. Load capacity with air film thickness (7,=55 mm,
r;=30 mm, »=30,000 rpm).
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Fig. 6. Failure of the thrust air foil bearing by maximum
load condition.
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Fig. 7. Thrust bearing nomenclature.
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Fig. 8. Pressure distribution (r,= 55 mm, =30 mm, o=
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FeEE & 7 Ut ol SHAE o2 shFo]
Z7Meel wet 371 AF FACE gt A, H
frete] wHd WiRld 48 S ke 208 A3
A Adsle 0 v IEos futo] AR
kg, sheo] doluke ¥ P k.

371

I5H44

H

|

o

3. ZHEalo|eA =HE 0|8

22H2E H|o{Eel 5

7] "E9] A HAE Fo)7] siHe A (3)

o o) W3 b MRS PEYALE A sl F

7] Fe) B BAE 2Y avt Aok AEAA=E
o 3% 32 w1, e 7o) B8 4 o)

a(r)= soc( )(l/r)



37) Y SHAE w39 slFAXTH &3 A+

20

o=const
o $=05
® s=1

a. ( compliance)
b
1

0.54

0.0 T T T T T T M T
05 06 0.7 08 0.9 10

Nominal Radius

Fig. 10. 3 cases of compliance control.

-2.8

a=const sd=0.196 *
i 8=05 sd =0.177
301 e s=1 sd = 0.186

-3.2

3.4 -

-3.6 4

Nominal Air Film Thickmess(*-1)

-38+4

4.0 T T T T T T
05 06 07 08 09 1.0

Nominal Radius

Fig. 11. Nominal air film thickness along the line, A to
B in Fig. 8(r.=55mm, =30 mm, ©=30,000rpm,
6.=45", f=0.5, c=20 zm).
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