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Three-Dimensional Thermohydrodynamic Analysis
of Circular Journal Bearing
FU Yandi,~M A Xi—=zhi, ZHU Jun
(Xi‘an\Jiaotong University, Xi“an—710049, China)

Abstract: T he-simultaneous solution of the generalized Reynolds equation, three-dimension—
al energy equation, threedimensional heat transfer equation and force equilibrium equation were
presented and the changes of the lubricant viscosity and density with the temperature and pres—
sure were taken intotaccount. Consequently, the three-dimensional temperature field was obtained
with the heat flux continuity condition imposed at the interface between the oil film and the
bush. The result show that the maximum temperature did not appear at the interface betw een the
film and bush and the point of the maximum temperature was different along the film thickness
direction at different circumferential locations. T he differences of the bearing performances were
validated between the three—dimensional temperature model and the two—dimensional tem perature
model. A Newton—-Raphson approach was used in solving the generalized Reynolds equation and
the force balance equations, simultaneously. For the energy equation and the heat transfer equa—
tion, the finite difference method was carried out with the help of a sweeping scheme. The ap—

proaches we used were found to be fast converged and saved computing time greatly.
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Fig.5 T emperature distribution of the symmetrical
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