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Effects of mass unbalance of rotor on the dynamic stability of two lobe
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Oil journal bearings are one of the most common parts of high load carrying rotating machine.
Received 14 March 2015 Stability of these bearings can be affected by various stimulus such as changes in loading and
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lubrication conditions. Therefore, identification of the dynamic response of journal bearings can
improve the control and fault detection process of rotor-bearings systems and prevent them from
placing in critical operation condition. For many years, the mass unbalance of rotor has
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Dym;mic stability beenpro_pose_d as an effective factor on t_he dynamic behavior an(_:i_long life of bearln_gs. For this
Noncircular Two Lobe Journal Bearing reason, in this research the effects of this parameter on the stability of hydrodynamic two lobe
Mass Unbalance of Rotor noncircular journal bearing with micropolar lubricant is investigated based on the nonlinear

Micropolar Lubricant

Bifurcation Diagram dynamic model. To achieve this goal, the governing Reynolds equation is modified with respect to

micropolar fluid theory and the equations of rotor motion are derived considering the mass
unbalance parameter. The static and dynamic pressure distributions of the lubricant film and the
components of displacement, velocity and acceleration of the rotor are obtained by simultaneous
solution of the Reynolds equation and the equations of rotor motion. Investigation of results in
terms of dynamic trajectory, power spectrum, bifurcation diagram and Poincare map show that
the dynamic behavior of two lobe bearings appears in different manner with variation of mass
unbalance of rotor. The response of analyzed dynamic system includes converging oscillations to
the equilibrium point, periodic, KT periodic and quasi periodic behavior and also divergent
disturbances, which leads to collision between the rotor and bearing.
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11- Finite Element Method (FEM)

12- Preload

13- Mount and Tilt Angles

14- Linear Dynamic model

15- Stiffness and Damping Coefficients
16- Critical Mass Parameter

17- Whirl Frequency Ratio

18- Elliptical Journal Bearings
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1- Suspension

2- Power Law

3- Viscoelastic

4- Micropolar

5- Lobe

6- Load Carrying Capacity
7- Friction Force

8- Aspect Ratio

9- Eccentricity Ratio

10- Side Leakage
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12- Bifurcation and Chaotic Analysis

13- Axial Groove Gas Journal Bearings

14- hooting and Newmark Methods

15- Externally Pressurized Double Air Films Bearing System
16- Deep Groove Ball Bearing

17- Gyroscopic Moments, Rotary Inertia and Shear Deformation
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1- Dynamic Trajectory

2- Power Spectrum

3- Phase Portrait

4- Bifurcation Diagram

5- Poincare Map

6- Micro Electro Mechanical Systems (MEMS)
7- Limit Cycle Oscillations

8- Periodic and KT Periodic Behaviors

9- Quasi Periodic

10- Rotor Mass Unbalance

11- Differential Transformation and the Finite Difference Method (FDM)
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1- Galerkin Finite Element and Forth Order Runge-Kutta Methods
2- Coupling Number Galerkin Finite Element Method
3- Characteristic Length of Micropolar Fluid
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