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Effect of surface roughness on elastohydrodynamic lubrication in line contact

of soft material
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Abstract

This paper investigated the effect of surface roughness on elastohydrodynamic lubrication with air
lubricant in line contact. 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 film pressure and film thickness profiles in the contact region at various loads, speeds and
radii. The simulation results showed the film pressure increased but thickness decreased as either the
roughness amplitude or the load increased. On the other hand, the film pressure decrease but thickness
increased as either the velocity or the radii of the cylinder increased.

Keywords: elastohydrodynamic, air lubrication, line contact, modified Reynold equation, soft material
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Elasticity Modulus,GPa 0.7 200
Poison ratio 0.4 0.3
Density, kg/m’ 1150 7850
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b  semi-width of Hertzian contact, m,

1
oer, (2

v/

E, Elastic Modulus of Plate, Pa
E; Elastic Modulus of Roller, Pa

E' Equivalent modulus of elasticity, Pa,

E,= 2 2 2
1-v; N 1-v,
EB EA

h lubricant film thickness, m

H dimensionless film thickness,

e

p film pressure, Pa

P dimensionless pressure, P= p/ P,
p, Ambient Pressure, Pa
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R, radii of curvature , m, i=i+l
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