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Study of Long-Life Thrust Needle Roller Bearings Used
in Low Viscosity Lubrication Conditions
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This paper investigates the failure modes of thrust needle roller bearings lubricated with low
viscosity lubricants both experimentally and theoretically, and proposes a new design of a long-life
thrust needle roller bearing to meet these demands. Experimental observations reveal the
occurrence of surface originated flaking at the inner edge of the raceway, which suggests that heat
generation due to sliding roller-race contact and the resulting material plastic flow were the likely
cause of the damage. Theoretical analysis shows that the dominant factor in bearing torque is
slipping motion at the roller and raceway contact under insufficient lubrication film conditions.
Consequently, the use of crowned rollers and double rows of rollers are expected to yield longer life
as well as lower bearing rotational torque when compared with standard thrust needle roller bearings.
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NTN thrust needle roller bearing life test rig
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