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Elastohydrodynamic Lubrication of Line Contacts
Incorporating Bair & Winer's Limiting Shear Stress
Rheological Model

Hisung Lee and Jinseung Yang*
Korea Railroad Research Institute, *Myong Ji University

Abstract—The Bair & Winer's limiting shear stress rheological model is incorporated into the Rey-
nolds cquation to successfully predict the traction and film thickness for an isothermal line contact us-
ing the primary rheological properties. The modified WLF viscosity model and Barus viscosity
model are also adapted for the realistic prediction of EHD tractional behavior. The influences of the
limiting shear stress and slide-roll ratio on the pressure spike, film thickness, distribution of shear
stress and nonlinear variation of traction are examined. A good agreement between the disc machine
experiments and numerical traction prediction has been established. The film thickness due to non-
Newtonian effects does not deviate significantly from the film thicknesss with Newtonian lubricant.

Key words—elastohydrodynamic lubrication, limiting shear stress, slide-roll ratio, rheology, elastic

shear modulus, low shear stress viscosity.
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Table 1. Rheological properties of SP4E

Lubricant T (°C) o m {)g agrl
(MPa) (GPa) (GPa")
case 2 90 1545  0.0635 0.602 40
case 3 100 2 0.0610 0.680 40
case 4 108 2 0.0572  0.745 40
case S 110 2 0.0565 0.762 40

Table 2. Values of six parameters of SP4E
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o o . B 1 C o
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-182 1698  1.480 1485 0.600 11.19 30.89
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Fig. 2. Influence of slide-roll ratio on non dimensional
pressure distribution for case 1.
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