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A NUMERICAL STUDY OF THE THERMOHYDRODYNAMIC
PERFORMANCE OF JOURNAL BEARINGS CONSIDERING THE
EFFECTS OF COUPLE STRESSAND CAVITATION

WANG Xiao-li, ZHU Ke-qgin

(Department of Engineering Mechanics, Tsinghua University, Beijing 100084)

Abstract: Based on the couple stress fluid model and Elrod’ s cavitation algorithm, a numerical model of the
thermo-hydrodynamic lubrication of journa bearings is built up. The midified Reynolds equation and the midified
energy equation of oil film together with the heat transfer equation of the bush are solved. The effects of couple
stress on the thermohydrodynamic performance of a finite journal bearing are investigated. It is found that the
couple stress fluids, compared with the Newtonian fluids, not only produce an obvious increase in load capacity
and a decrease in friction coefficient, but aso yield achange in the side leakage flow and the temperature field of
oil and bush.

Key words: journa bearing; couple stress fluid; lubrication; thermal effect; cavitation



