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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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D ﬁNmi tabilit beenproposed as an effective factor on the dynamic behavior and long life of bearings. For this
ynamic stability

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.

g YU ol b co oY il 40 Llgo lalad gl canlin sloolSasS dodo -1
Sy 5l 525 GlajsmyeS Gy Glagmys ph i Sl BEL e 4 ohisa leo S sk ég, JUyes sl BLL ojs !
Please cite this article using: Sawlod oaliw! Jd ©yle 5 Wl ol & glayl gl

M. Zare Mehrjardi, A. Dashti Rahmatabadi, R. R. Meybodi, Effects of mass unbalance of rotor on the dynamic stability of two lobe noncircular hydrodynamic journal bearing
with micropolar lubricant, Modares Mechanical Engineering, Vol. 15, No. 7, pp. 160-172, 2015 (In Persian)


https://dorl.net/dor/20.1001.1.10275940.1394.15.7.15.3
https://mme.modares.ac.ir/article-15-2892-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.10275940.1394.15.7.15.3 ]

UL 9 63,2 30 g 5340

M9 3500 JISS19 ) b oalo J9de jat SSaolin 393t J 9 S OBLL Kaolisd G4k 2 19395 pord VLU il

> ,Slos llojm Slizl goae > ooy 5l oolaiwl L 80 ans yo il Ko
I5] wisges @il ) o awr j500 50 JBj55 slagBbl 5l a5 (Sl
L Slg, ohd 5o Sglie slaylad g 505 olml sbsS (LT Liogh mbs
§ B i Sl (slas Shas 5 o (L prtin S5 ot
s el b 56 B sl e o (il K 5 (goblcws ) aalsl jo 04 ol
UG 5 i sbls) stend b ke e el il
JU)ss sl Bl (Seibial o Sae 5 By See Jlow aaseinn sl el
obl b)) s [8-6] woges s ) | Mz g A g0 jode s
Slgy 23Rl Sjge 50 wollae 0 Slee Lalyh 4 oliws ISl LS
L o 990 me JUys5 lapBll ol Loyl pls josd o Dy S b (g0
il o0 degezme )l 9 (b slaadle plo Lai>

5 SISl Cundy 0 SUSL Dliess G Seelas slal Jles!
S W55 50 g 5559, olhed lasly e p v 5l o Gl (STl
Ceb ola ;) a Wlsgiee SIS Ll e GBBL ateg 5 58y, S5O
1515 L 5 om e 5 plite 22521 5 ilagi (s 53, 51 (pney
JrsS Coenl 4y azg bogd e (BBL (A (glad o 585, eigd
foly St osSh Bt s e sl oSales o Shas
i G55 Spme Jolse blie 5 GBUL 5 gy, speme Sasbus
9 0,950 & e lebs (JyuS alpd )0 w6551 8 5l 655l
aryl LT aad o a5 Wbl 6900 Sl Wiug 5 L85y, Giele
5 o el oagel > vg3 a1y (6, 09> e ) (gl
ISl b e J5 sla Bl sl ol 2004 Lo s i s
Joe 53 101 woges @) 1, ks (Sl Jao al » Dy Ses
Sealiad wiaas b QBUL 5 5535, asgerme (iluaned b Ul solgiiny
Sl dgume aels b Sge)le &> (58 5 e g 58 e Jeld
5 desbrs ISy, pld Jolee e 5 (e calys gy, Sllags
Ol & 175."%5 Gz oA e 5 e, 16‘5;‘)"-.’ prr polie
adllas ol gl ailond 481 wienres (6Ll lin] dasie slo il
S s b e ki e e 5 e e St
2005 Jlo o il Ken g (wls 5l ol 15l Jlaw 4t Dby S
Mgy bjeae JUyss sbplBll ll (o) n 6 Sreshn o
aasls 1, gl 5 o0l ol ], ot ed (Soalis Jae s s oo
Sibo b1 s J10] ws,S awslie Jas Saloo o 5l 093 g
awlio ;o Jas  Solos Jdow 5l Jols (BUL Sogaoe (Ml acels
Fon S s Sl ez FSZsS polie &l JB o eyl Jae b
A6 2007 Jlo o allSen 5 o aiilige (05 (a5 yz el 3
¥l » @ NTL Luld gl ke SBBL sk g S ks
o D50 1y Dhs See 5 (5 slay Sl L.’lsée*é-:-? JBys5 slelBll
Slge cilale g IS sy abasde b s 5l LT mbs [11] wols 13
Syl Culs span sl BUL  Swlos o Slae 5 Jog33l

55 slaglibly S lie gl bbb Sliss b, o

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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- Suspension

- Power Law

- Viscoelastic

- Micropolar

Lobe

- Load Carrying Capacity
- Friction Force

- Aspect Ratio

- Eccentricity Ratio

0- 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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