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Kinetic Theory Analysis for Thin-Film Bearings

'Chan Hong Chung’(School of Food, Bio & Chemical Eng., Daegu Univ.)
chc@webmail daegu.ac.kr

ABSTRACT

A kinetic theory analysis is used to study the ultra-thin gas flow field in gas slider bearings. The Boltzmann equation
simplified by a collision model is solved by means of a finite difference approximation with the discrete ordinate
method. Calculations are made for the flow field inside stepped and straight slider bearings. The results are compared
well with those from the DSMC method. Special attention has been paid to the effect of the pressure build-up in front
of a bearing, which has never been assessed before. It has been shown that the pressure build-up at the inlet is about
4.5% of the operating pressure and the resuiting load capacity is about 25% higher for the case considered in the

present study.

Keywords : Thin Film Lubrication, Slider Bearing, Boltzmann Equation, BGK Model, Discrete Ordinate Method,

Finite Difference Method
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: collision frequency

. characteristic length

: local equilibrium distribution

: number density distribution
function

: reduced equilibrium distribution

 reduced distribution function

. exit height

. inlet height

. length of bearing

: length of head

: Knudsen number, A/d

: mass of molecule

: number density

» wall number flux

-

55 ~ =

! pressure

* gas constant

. temperature

! macroscopic flow velocity
. disk velocity

© molecular velocity

. load capacity
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A ! bearing number, A=6uU,l/Ph
A : molecular mean free path
o : coefficient of viscosity
w . VHS exponent
P : BGK model constant
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3.1 Stepped Slider Bearing
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Fig. 3. Comparison of x-velocity contours
for stepped slider bearing.
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3.2 Straight Slider Bearing
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