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Study on elastohydrodynamic traction and rheological
characteristics of lithium grease used at high speed bearing

WANG Yan-shuang, LI Yan, CAO Jia-wei, LI Pu, YUAN Qian-qgian

(School of Mechatronics Engineering in Henan University of Science and Technology,
Luoyang 471003, China)

Abstract: Through the simulation of a rolling bearing in its actual working condition, the elastohydrodynamic traction coeffi-
cients of a lithium grease used at a high speed bearing were measured under different conditions on a traction test rig, and the
traction coefficient calculation model was given. The rheological characteristics of this grease were analyzed, and its rheologi-
cal model was given. The results show that the traction coefficients decrease with the increase of speed from 20 m/s to 40 m/
s for a constant normal load. Traction coefficients first increase to a maximum value and then decrease with the increase of
normal load from 20 N to 135 N at a constant speed. Traction force is determined by the grease thickness, slid-to-roll ratio,
contact radius, average shear stress and average shear modulus. Average shear stress has a negative correlation with the
speed and has a positive correlation with the normal load. Average shear modulus has a negative correlation with the speed.
When the normal load is lower than the critical load, the average shear modulus has a positive correlation with the normal
load. And when the normal load is higher than the critical load, the average shear modulus has a negative correlation with the
normal load.
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Fig.2 Traction coefficient versus slide-to-roll ratio under

different loads at two kinds of rolling velocities
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Fig. 3 Traction coefficient versus slide-to-roll ratio

under different rolling velocities at two kinds of loads
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