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EHL Analysis for Rough Surface with Directional Roughness
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Abstract — This paper presents EHL analysis for rough surfaces with directional roughness. Three different types of sur-
faces with pure longitudinal roughness, pure transversal roughness and isotropic roughness are generated. For the sur-
faces with longitudinal and transversal roughness, two cases are analyzed; one is a case of asperity peak on a spherical
contact center, the other one is of valley on a spherical contact center. As a results, the surface with pure transversal
roughness gives higher pressure and smaller minimum film thickness than the surface with pure longitudinal roughness,
and the surface with isotropic roughness has similar EHL behavior with the surface with pure transversal roughness.
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Fig. 1. Surface shape for cylindrical contact.
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Table 1. Analysis condition

Viscosity of Lubricant 4430% 107 [Ns/m’]

817.9 [Kg/m’]

Density of Lubricant

Viscosity Index 0.41
Pressure-Viscosity Factor 22.0x 107 [m¥/N]
Maximum Vertical Load 100 [N]

Relative Velocity 0.5 [m/s]

Elastic Modulus & Poisson’s ratio 210GPa & 0.3
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Pure longitudinal surface (P,,=0.56GPa, H =136nm) Pure Transversal Surface (P,,=0.64GPa,H _=147nm)

(a) 3D pressure distribution
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Fig. 2. Results of longitudinal and transversal surfaces for asperity peak on contact center.
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Fig. 3. Results of longitudinal and transversal surfaces for valley on contact center.
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(a) 3D pressure distribution (P,,,=0.7GPa,H_=146nm)
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Fig. 4. Result for isotropic surface.
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