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Abstract

Elastohydrodynamic lubrication of spherical bodies under pressure more 10° Pascals dur-
ing 1-100 psec. is one the important engineering problems. At heavy loads the shape of con-
tact surface would deform and the lubricant can not be assumed to be inviscous.

The problem consider here is that of an elastic sphere rolling upon another one. Under
condition of elastohydrodynamic lubrication the two surfaces are separated by a thin film
fluid.

The complete solution of the elastohydrodynamic lubrication problem requires a simulta-
neous solution to the equation governing the elastic deformation of the surfaces, and the Re-
ynolds equation, which is made nonlinear by the dependence of both density and viscosity
upon pressure.

Once the pressure distribution is found, the elastic deformation and film thickness due to
this pressure is calculated. Having the film thickness, the Reynolds equation is then solved
by finite element method to find the new pressure distribution. With the new pressure distri-
bution a new elastic deformation and film thickness arises and as a result a new pressure dis-
tribution. This processes must be repeated till converging is achieved.

The results are obtained from this method is more accurate than finite difference analysis

and very close to the experimental results obtained by Kweh[1].
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Film Thickness Contours (15.6N .05m/s)
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