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Wear prediction in grease-lubricated mixed regimes remains a major challenge due to the coupled interactions among
elastohydrodynamic lubrication (EHL) film thickness, mechanical asperity contact, and interface thermal dynamics. In
this study, an integrated engineering framework is developed to analyze the tribological behavior and predict sliding
wear in a pin-on-disk configuration. In this model, the base EHL film thickness is first determined based on the effective
viscosity of the grease. Subsequently, using the Kogut—Etsion (KE) elastic—plastic contact model and the Greenwood—
Johnson—Poon load-sharing approach, the load carried by the lubricant film and asperities is simultaneously calculated
while accounting for the mutual effect of surface roughness on film thickness. Continuum damage mechanics (CDM)
is applied to establish the baseline dry wear behavior, and the contact temperature is determined by combining the
steady-state temperature rise and asperity flash temperature to evaluate the fractional film defect. Finally, the wear
volume is predicted through a modified Archard equation incorporating the asperity load share, dry wear coefficient,
fractional film defect, and contact temperature. Experimental tests under normal loads of 40, 50, and 60 N and sliding
velocities of 0.1 and 0.2 m/s demonstrate that grease lubrication reduces the friction coefficient to the range of 0.095—
0.109 compared to dry sliding (0.52—0.70). Specifically, increasing the speed from 0.1 to 0.2 m/s reduces the friction
coefficient from 0.101 to 0.095, 0.105 to 0.104, and 0.109 to 0.098 for loads of 40, 50, and 60 N, respectively.
Validation against experimental wear-track profilometry confirms that the proposed framework predicts the wear
volume across all test conditions with an average error of approximately 25%, establishing its capability for analyzing
grease-lubricated sliding contacts.
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Fig. 8 Friction coefficient vs. sliding distance in lubricated condition
under 40 N load (top graph, v=0.1m/s and bottom graph, v= 0.2 m/s)
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Fig. 9 Friction coefficient vs. sliding distance in lubricated condition
under 50 N load (top graph, v=0.1m/s and bottom graph, v= 0.2 m/s)
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