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An Evaluation of the Hamrock and Dowson's

EHL Film Thickness Formulas
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Department of Mechanical Engineering, Gyeongsang National University

Abstract—In this paper, a finite difference method and the Newton-Raphson method are used to
evaluate the Hamrock and Dowson's EHL film thickness formulas in elliptical contact problems. The
minimum and ceniral film thicknesses are compared with the Hamrock and Dowson's numerical
results for various dimensionless parameters and with their film thickness formulas. The results of
present analysis are more accurate and physically reasonable. The minimum film thickness formula is
similar with the Hamrock and Dowson's results, however, the central film thickness formula shows
large differences. Therefore, the Hamrock and Dowson's central film thickness formula should be re-
placed by following equation.
H,. = 4.88U).hBG(),44WU()%(]_0'586-0&"()

More accurate film thickness formula for general elliptical contact problems can be expected using
present numerical methods and further research should be required.

Key words—FElastohydrodynamic Lubrication, Elliptical Contacts, Hamrock and Dowson, Film
thickness Formula, Numerical Analysis, Finite Defference Method, Newton-Raphson Method.
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Fig. 1. Contact ellipse and coordinate system.
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Dimensionless
pressure, P

Fig. 3. Contour plots of dimensionless pressure.
k=6, U=1.683X 107% G=4522, W=1.290X10*
(a) Hamrock and Dowson [7] (b) present analysis.
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Fig. 4. Contour plots of dimensionless film thickness.
k=6, U=1.683X 10", G=4522, W=1.290x 10*
(a) Hamrock and Dowson [7] (b) present analysis.
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Table 1. Comparision of minimum and central film
thickness for dimensionless material parameter

H, x 10 H, x 10°

G Ux10" Wx10’
H-D[7] present H-D[7] present

2310 3296 7216 6931 6.979 8422 8728
3591 9422 7.216 17.190 17.170 20.700 21.300
4522 1683 3686 6317 6395 7,505 7.827
6785 1.122 2456 6.080 6.169 7.825 7.425
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