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Nonlnear Dynamic Behavior s of an Imbalance Rotor
on M ulti-L obe Bear ngs
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Abstract: Based on the free boundary theory and the variational method, a fast and accurate
model for the calculation of the fluid-film forces under the Renoldsboundary condition ispresent-
ed Themodel has been goplied to the nonlinear dynam ic behavior analysisof an imbalanced rigid
rotor w ith wo three-lobe bearing supports N umerical smulation show s that the mbalanced rotor
undergoes a bifurcation from synchronousmotion to double period motion and at last losesits sta
bility aschaoticmotion Thispaper al® studied the influencesof the rotor massand themass ec-
centricity. It isfound that the threshold gpeed atw hich the rotorw ill lose stability decreasesw ith
the increase of rotormass T he eccentricity influences themotion of the rotor seriously. T he rotor
threshold eed increases ragpidly w ith the increase of mass eccentricity. Study of the elliptical

bearing show s that the threshold geed of rotor supported by three-lobe bearings is higher than
that of the elliptical bearings
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