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Application of Generalized Differential Quadrature Method to
Non-circular Two-lobe Journal Bearings Performance Analysis

M. Zare-Mehrjardi and A. Dashti Rahmatabadi
Eng. Dep't.
Y azd Univ.

(Received: 29 June, 2009; Accepted: 10 July, 2011)

ABSTRACT

This paper presents the application of generalized differential quadrature (GDQ) method for analysis of circular and
non-circular (two-lobe) journal bearings, lubricated with micro polar fluid. Generalized differential quadrature is a
simple, efficient, and high-order numerical technique, which uses the information on all sample grid points to
approach the derivatives of the unknown function. The effectiveness of the solution technique is verified by
comparing the GDQ computed results with previous results of circular journal bearing. It is seen from the results that
GDQ method can easily compete with existing methods of solution of lubrication problems for its analytical
simplicity, less computer storage requirements, and capability of producing accurate results with a very high
computational efficiency. Also, GDQ results for two-lobe journal bearing, lubricated with micro polar fluids, show
an increase in load carrying capacity and decrease in the coefficient of friction, attitude angle, and side leakage for
bearing in comparison with the same bearing lubricated with Newtonian fluid.

Keywor ds: GDQ Method, Hydrodynamical Lubrication, Micropolar Lubricator, Circular Journal Bearing
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