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BP Network M odel for Nonlinear Oil-film Force
on Hydrodynam ic Bear ing

Q N Ping, M EN G Zhi-giang, ZHU Jun
(Theory o L ubrication and B earing Institute, X i'an Jiaotong U niversity, X i’an 710049, China)

Abstract: The database method to compute nonlinear oil-film force of the finitew idth hydrodynamic journal
bearings can lve the contradiction betw een accuracy and efficiency, but the database and formulae of oil-
film force are subsections Positionsand velocities of bearings are synthesized into three basic param eters and
state gace transformation is used to change discontinuous oil-film force databases to consecutive So the
integrative formula and BP network model based on consecutive databases forces are established to obtain oil-
film force under any moveanent states of axesw ith high accuracy. By means of computation exanple of
cylinder journal hydrodynam ic bearings, finite differential method, database method and BP neural network
models of nonlinear oil-film forces are enployed to calculate oil-film forces and orbit of shaft center in the
transient analysis of the rotor-bearing system. Results are shown that BP network model is more
approximate to numerical computation methods and raises ranarkably computational efficiency of bearings
Key words nonlinear oil-film force BP neural networks hydrodynan ic bearing
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