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An Analysis of Characteristics of Air-Lubricated
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Abstract —This paper describes the development of performance analysis technique for a leaf-type gas lubri-
cated foil bearing. Stiffness coefficient and frictional damping due to the slip between all contacts of leaves are
evaluated for various leaf structures. The fluid film thickness and pressure distribution are computed but it is not
considered the elastic deformation by film pressure. The analysis results include the effects that the curvature
radius and the length of leaf and the friction coefficient have on the static and dynamic characteristics of the foil

bearings.
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Fig. 1. Schematic diagram and coordinate system of
leaf-type foil bearing.

o714,

/3=9+y+[e,-(i-1)27”} oses%” 3)

ne H(leaf)e] 7o), 62 Fig. 1A}t Zo] H
(leaf)e] M2 AR =& vhepdoh A
=z WE ez 2o,

Frin= Ri— R, 3)

auz AHojdel HAO| 2ny, Brt AW A%

(preload)o] 7FIAA =M, d4FS ohg3t 2
= R— Fuin=R;- (Ri- Ry) ©)
2|3 H(lea)®] BAZH ) Sfstd FP==

Ry ZH(pe T3t 7o) "ot
R, = JR}+R;-2RR,c08 ¢, (5)

Hleahe) BNBE AT BRd 7 HER
79} 7e thes) 2

0y = B—c ,I[R,Z+R§—R§}

2R.R, M



F718E X Hlojg e B3N

_ ) R,2+R§——rf
9.= 9.~ 9s—cos [ 2RR, J

3)
233 Wleaflo]l N2 AR ZHO e okt 2t
6,=2rx~ y—cos'l[l—zg:le’rﬂﬁ’] ©)

A A @)1 Fare] Azt v re ot
7o) . -

ro= Rg[cosﬂ:+A/(R/Rg)2—sin2[3:] (10)

71A,

B=v+6

S8 A0 BHO)S T Y
o we} o3t 7o) Foizitt,

0.=G-1)2F,  0.=i%%F  for LBP
n n

. 1I2x
eis_(l_z)n ’

an
e,.e=(i+1)21‘ for LOP
2)n

8 2JollA] LBPE load between pads &71°]4l
LOPE= load on pad Z7olt}. 9] AEo\A AlEH
Ri, R, R& ZtZ} Hojd 8k Wk, Aojde] Wy
2 Aleae] AP} FEWEE vepdeh Z )
ool Aode] & 7Fsd Wl EM = t=
3 2t}

C=Rb-2t1-13j (12)

2-2. Mleaf)e] H& HHH

Fig. 2& ¥(leaf) 7+9] HFH 2¥HE el .
71 HED o 2L B Fleal) 7H] HEFHolx, H
23 o= AHoldd ¥(leaf) 7+ BEHL ez
Aok HEH P P HEE ke 2PeER
B AHojdd H(leaf)Fe] HEFZHEF)Y F(leaf) 7+
AEHN) FHAAE 78 5 sk &, FFA
A Ao 2 Wt A2 Polot dthe 2H0R
thsat 2

&(l) = 5.'4—1((1) (13)

ANl S A Tleae] W] WSlo]

99

Fig. 2. Model of contact between foil leaves and
journal.
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Fig. 3. Film thickness model for a leaf and journal.
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Fig. 4. Free form configuration of foil leaves (¢=20°,
R,=23.24 mm).

—

Fig. 5. Free form configuration of foil leaves (¢=7°,
R,;=23.24 mm).
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Fig. 6. Free form configuration of foil leaves (¢=20",
R,=39.1 mm).

Fig. 7. Free form configuration of foil leaves (¢=230",
R,=39.1 mm).
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Fig. 8. Load capacity of foil bearing (¢=20", R,=
23.24 mm).
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Fig. 9. Load capacity of foil bearing (¢=7°, R,=
23.24 mm).
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Fig. 10. Stiffness coefficient of foil bearing (¢=20°,
R/=2324mm).
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Fig. 11. Stiffness coefficient of foil bearing (¢=7°,
R/=23.24 mm).
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Fig. 12. Equivalent viscous damping coefficient due to
friction (¢=20°, R,=23.24 mm, 50,000 rpm).
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Fig. 13. Equivalent viscous damping coefficient due to
friction (¢=7", R,= 23.24 mm, 50,000 rpm).
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