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Mixed Lubrication Analysis of

Parallel Thrust Bearing by Surface Topography
Dong-Gil Lee and Yoon-Chul Rhim*
Graduate School Yonsei Univ.
*School of Electrical and Mechanical Eng. Yonsei Univ,

Abstract - The real area of contacts, average film thickness, mean real
pressure, and mean hydrodynamic pressure are investigated numerically in
this study, especially for the parallel thrust bearing. Model surface is
generated numerically with given autocorrelation function and some surface
profile parameters. Then the average Reynolds equation contained flow
factors and contact factor is applied to predict the effects of surface
roughness in mixed lubrication regimes. In this equation, flow factors are
defined as correction terms to smooth out high frequency surface roughness
and contact factor is introduced to relieve from obtaining the average film

thickness. Therefore the computation time to obtain % can be reduced.
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NOTATION

ay ‘coefficient of the transformation

matrix

A 'real area of contacts, m?

A.p ‘apparent area of contacts, e’



E’ :composite Young's modulus, [Pal

1 _ 1=, 1-4
FTE YR
Ei, E2 ‘Young’'s moduli of each surface,
[Pa]
P :average film thickness, um

h, ‘nominal film thickness, um

h, ‘total film thickness, pm

H ‘hardness of surfaces

H, ‘dimensionless nominal film thickness

Ku Kurtosis of sliding surface

N :number of asperities

N’ ‘number of asperities of unit area

b :mean hydrodynamic pessure, [Pal

1/R, 'sum of the curvatures of two
surfaces, 1/m

Sk :Skewness of sliding surface

U, U, :sliding speed of each surface

m/s

W :mean hydrodynamic load

W :applied load [N]

Wasp ‘asperities load [N]

Whyd ‘dimensionless mean hydrodynamic
load

z; z; ‘roughness height of surfaces
measured from their mean line,
um

y=A/A} ‘asperity aspect ratio

7; ‘independent identically distributed

random numbers

A; A5 correlation lengths along X
and y directions. um
& absolute viscosity of lubricant,

N-s/m?
¢. ¢, ‘pressure flow factors
¢, ‘shear flow factor

¢, :contactor factor

¢(2) ‘probability density function of

roughness height
¢ ‘plasticity index
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Appendix

1. pressure flow factor

$,=1—C e ™ fory<l
$.=1+CH™" fory>1

2. shear flow factor

$:= V1 04(h, /Ra. n) - V/z%(h /Rgq, 72)
Ve (R‘”) —1-Va

3. Flow Chart for numerical calculation

[ Numerically Generated surface data ]

I Assume ho, dho/dt ,

<

<

y

l Solve average Reynolds Equation—l

PoW
Arz s me
ho =ho +dho/dtidti
Fo=W- (VVasp + hyd)J

u g
Y
END

AFig. 1. Flow Chart for numerical
calculation
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