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Lubrication Characteristic of a Disk Type Wavy Thrust Bearing

T. L Park‘(Gyeongsang National Univ., ReCAPT), T. J. Je(KIMM), U. S. Lee(LG Electronics Inc.)

ABSTRACT

This paper presents the lubrication characteristics of a disk type wavy thrust bearing. The hydrodynamic pressure
distributions in the fluid film are numerically solved the Reynolds equation and then the bearing load capacity and

friction forces acting on the disk are calculated.

circumferential waves are investigated for tilted operating conditions.

Especially the effects of number and amplitude of the

The results showed that the load capacity

increases with wave amplitude and optimum wave number exists for given design conditions. Therefore the results
can be applied to enhance the lubrication performance of thrust bearing adopted in the scroll compressor.
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Fig. 1. Geometry of a thrust bearing.

Fig. 2. Shape of disk type wavy thrust bearing.

welA, &8Fe BAAZL 2l FeA
S GHe oo HolEz WAL HE
=

B0 s)
- owrlo B2

oo, Fig 10] GEd 4BY 3 WPl
FEHBE olF

4wl YR n¢d 2¥H7 FEHEE ol
Hoz E@E thed 2o

p=bp, 0<r<r. ; p=bp, r=r, (2)

g, R A EFel M k¥ o] 7|
Hr} @& ZF ol FE(cavitation)d o] LA
2 29 dojeRe AAXAL A&,

p=92 =98 —y (3)

S, wojgwe] g4, 899 A T wetA
FeFdAE 24 BEEY. Fig 13 Fig. 29 Y
b Azt go] HH wavert Y& ddo] ¥
A5l dAAAAA Y FEbeAE S 42 Y
e}

h = h,+gsinnf—yrcos 0+ h,sinwt  (4)

fu

A71H, g% ne 27t waves) Folsh AR
o 7%olt,

Wojge] RaAAsY wojUre] 24a
sh2gel 37)e 247 gg ARy T8 4
=3

32 rr

w = f:ofprdﬁdr (5)
f= f:’j"r,,,rdadr (6)
3. £=xfal A

- - B b —_h
R= 7o Rtﬂ— 0 p= ol A= ha
_h, _ g _ — 6/‘-97%
I],._ ho ’ G— ho ' E= ho - (pr_ pa)h%
_ W —
V=G T b, 7

gea, 21D, A(2) 8 4@ 269 AL
#8 BEAE eAd2 Y g8 2o

R (PR-3E 2{;) 2555 ®
= R (A,—%g /lscoswt>

P=1, 0<R<R;, ; P=0, R=1 (9)
H = 14 Gsinnf~— Recos 8+ H sinwt  (10)

i

1
w f j"PRdedR (11)

P LS EE-4

)deR (12)

- 889 ~



= x_~‘?—°ﬂ/‘1“ slA el 8 PE Tabs] #st
o 4(8)g frEae A2 vy & FX PP o
™, -’Fﬂ%ﬁ“iﬂuo‘ﬁ FnEd4]st FYst.

4. dt ¥ UH

T 498 FHH938Y $8E4QL
}01 #AHY HAMFEFTAA A= 50,
(= 0.252 dAAsA Fa wjHH] HAT
ved] 9} Folo] W3le] ulg ARE

B
>
R
ol
e
X~
do
Ol

A 54

Fig. 3. Pressure profiles. £=0.0, n=0.

Fig. 4. Pressure profiles. £€=0.0, n=4, G=0.1.
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Fig. 5. Pressure profiles. £=0.5, n=0.

Fig. 6. Pressure profiles. ¢£=0.5, n=4, G=0.1.
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Fig. 7 Effect of wave on bearing load capacity.

2.5 22
—— Load
Friction Force

Load, W
Friction Force, F

T T T 16
o] 0.05 0.1 0.15 0.2

Wave Amplitude, G

Fig. 8 Effect of wave amplitude on load and friction
force. n=4.
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