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Theoretical Investigation of Elastohydrodynamic Lubrication of Soft

Material with Air Lubricant

Jesda Panichakorn and Khanittha Wongseedakeaw*

Abstract

This paper presented the elastohydrodynamic lubrication of soft material with air lubricant in line
contact under the effect of air molecular slip. The time independent modified Reynolds equation and elastic
equations were formulated for compressible fluid. The Newton-Raphson method and multigrid method were
implemented to obtain the air film pressure and air film thickness profiles in the contact region at various loads and
speeds. The simulation results showed the minimum air film thickness reaches at the exit of the contact region. The
maximum air film pressure increases but the minimum air film thickness and central air film thickness decrease
when the applied load increases. For increasing of surface speed, the minimum air film thickness and central air

film thickness increases.

Keywords : Elastohydrodynamic, Air lubrication, Line contact, Modified Reynolds equation, Soft material
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(¥ (Y} d
6. auany
b = Semi-width of Hertzian contact, m

b=R, (8. /)"

E’ modulus  of Pa

, 2 2
= +
(1-0)/E, (1-02)/E,

Equivalent elasticity,

E = Elastic Modulus of Plate, Pa
E,= Elastic Modulus of Roller, Pa
h = Air film thickness, m

h = Central air film thickness, m

H = Dimensionless air film thickness
h

~(v/R,)
H,= Dimensionless central air film thickness
hO

H

"(p/Ry)
p = Air film pressure, Pa
P, = Ambient pressure, Pa

P = Dimensionless air film pressure
ol
P

7,= Radius of plate, m
7 = Radius of roller, m

R, = Curvature sum, m
1 1 1

R p—
R r,

X A B

u ,= Surface velocity of plate, m/s
U 5 = Surface velocity of roller, m/s
U = Average surface velocity, m/s
_u tuy

2
W! = Applied load, N/m

S|

X = Coordinate x axis, m
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Dimensionless coordinate

x=2
b

U , = Poison’s ratio of plate

Uy = Poison’s ratio of roller

ﬂ:

Equivalent air viscosity, Pa

M, = Inlet air viscosity, P
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