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Dynamic Stability Analysis of Noncircular Three Lobe Journal Bearings
with Couple Stress Lubricant
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Abstract

Design of the bearings with different geometricustures and using additives along with lubricamts among the proposed
solutions to improve the dynamic stability of theltodynamic journal bearings. It is inevitable fply new analytical models for

evaluating the performance of non-Newtonian lubrisacompared to Navier-Stokes equations. Coupésstiiuid is a sample of
these models, which is employed in this study testigate the stability of noncircular 3-lobe begs. To do so, the modified
Reynolds equation is first derived based on theleostress theory. Then, the dynamic pressure coems and equivalent stiffness
and damping coefficients of the lubricant are calted by assuming a linear model for the rotoruwitsinces as limit cycle

oscillations (LCOs). Finally, the critical mass @aweter and whirl frequency ratio are obtained temieine the bearing stability
range by simultaneously examining the Reynolds ratat motion equations. The results show the bgastability and lubricant

damping ability improve by increasing the coupless parameter. Also, the effects of upgradingdabt characteristics on bearing
performance significantly enhance with increastmgamount of 3-lobe bearing noncircularity.

: 3-Lobe Noncircular Journal Bearing, Couple-Stressricant, Dynamic Stabilitysinite Element Method.
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° Dynamic Components of the Rotor Center Perturbation
10 Galerkin Weighted Residuals Method
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4 Reynolds

® Cavitation

® Limit Cycle Oscillations (LCOs)
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4 Dynamic Stability Characteristics

® Critical Mass

€ Whirl Frequency

’ Linear Dynamic Model

8 Stiffness and Damping Coefficients
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