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One-dimensional Steady State Thermal Effects of Journal Bearings

LIU Daquan, MIAO Tongchen
(Department of Engineering Mechanics, Zhengzhou University, Zhengzhou 450002, Henan Province china)

ABSTRACT: A simplified one-dimensional thermal model
was built on the basis of the original two-dimensional thermal
model. Firstly, the oil-temperature governing equation and the
generalized Reynolds equation were uncoupled by assuming
that the Poiseuille term of the circumferential velocity can be
neglected. Then the temperature variation across the film was
assumed to be represented by a cubic polynomial, including the
thermal boundary conditions at fluid film-solid interfaces, a
simplified form of one-dimensional film temperature system of
governing equations was derived by integrating across the film
thickness and the analysis formula of film-bush interface
temperature was obtained. The calculated results are compared
with experimental measurements. The overall agreement is
satisfactory, and significant computing time is saved, only
accounting for 0.1% of two-dimensional finite element
method’s. It should prove useful in practical calculations of
journal bearing thermal performance.

KEY WORDS: one-dimensional thermal model; uncouple;
system of governing equations; film-bush interface temperature
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Fig.1 The midsection geometry of for a one-arc bearing
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Fig.2 Geometry of a twin axial groove journal bearing
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Tab.1 Bearing geometry and thermophysical properties
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Fig. 3 Comparision between theoretical and experimental
oil-bush interface temperature distributions
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