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Air-Soft Elastohydrodynamic Lubrication
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Abstract

This paper presents the air-soft elastohydrodynamic lubrication in line contact when the air is an ideal compresible
gas under the effect of air molecular slip. The time independent modified Reynolds equation and elastic equations were
formulated. The Newton-Raphson method and multigrid method were implemented to obtain the air film pressure and air
film thickness profiles in the contact region in various loads, speeds, modulus of elasticity, radius and air inlet
temperature. The simulation results were shown that the minimum air film thickness occured 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 loads and modulus of elasticity increase. When surface speed and air inlet temperature
increase, the minimum air film thickness and central air film thickness increase. When radius of roller increases, the

minimum air film thickness and central air film thickness increase but the maximum air film pressure decreases.

Keywords : Elastohydrodynamic, Air lubrication, Line contact, Modified Reynold equation, Soft material
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