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Behavior of Lubrication in Tapered-land Type Air Thrust Bearing
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ABSTRACT
The paper presents the theoretical behavior of hydrodynamic air lubrication of Tapered-land
type air thrust bearing under steady state condition. When not considering the effect of temperature

changes on the air film in thrust bearing. Using the finite difference method and multi-grid multilevel



MIFANFIFAINTTUAERNS UWNINYIBLATUASUNTI SR 119

U 13 atun 2 Wounguniny - #9AY W.A. 2561

technique with Newton-Raphson method for solving modified Reynolds Equation to obtain the air film
pressure and air film thickness profiles in thrust bearing surface with various the applied load, shaft
speeds, thrust tapered height and air inlet temperature. The simulation results shown the increasing of
applied load, the maximum film pressure increases but the minimum film thickness decreases. When
shaft speed increases cause the maximum film pressure decreases but minimum film thickness
increases. For increasing of thrust tapered height, the maximum film pressure increases but minimum

film thickness decreases, and air inlet temperature increases cause the maximum film pressure

decreases but minimum film thickness increases.

Keyword: Hydrodynamic lubrication, air lubrication, tapered-land type thrust bearing, modified

Reynolds equation.
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7.

o

Heyanual

p lubricant film pressure, Pa
p, atmosphere pressure, bar
r radius coordinate, m

r, inlet radius, mm

r outlet radius, mm

out

T, T, shear stress, Pa

» angular velocity, rad/s

P lubricant film density, kg/m’
h lubricant film thickness, m
S, thrust tapered height, mm
6 angular coordinate, rad

6,, inlet angle, rad

i

outlet angle, rad

out

0
6, land angle, rad

T temperature, °C

K, knundsen number, 4, /5,

b constant sutherland, kg /m-s-K"?
S constant sutherland, K

M lubricant viscosity, Pa-s

u

, initial viscosity, Pa-s

u, absolute viscosity, kg/m-s

w,, molecular slip flow viscosity, Pa-s
u, temperature viscosity, Pa-s

w_ applied load, N

A, mean free molecular path, nm

13”[ The coarse to fine grid transfer operator
18" The fine to coarse grid transfer operator
U *" The vector of fine grid

U*" The vector of coarse grid
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