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Abstract : This paper investigates the bifurcation and nonlinear behavior of two degrees of freedom model of a symmetrical
balanced rigid rotor supported by two identical journal bearings. The fluid film hydrodynamic reactions are modeled by
applying both the short and the long bearing approximation and using half Sommerfeld solution. A numerical integration of
equations of the journal centre motion is presented to predict the presence and the size of stable or unstable limit cycles in the
neighborhood of the stability critical speed. For their stability margins, a continuation method based on the predictor-corrector
mechanism is used. The numerical results of responses show that stability and bifurcation behaviors of periodic motions
depend strongly on bearing parameters and its dynamic characteristics.
Keywords : hydrodynamic journal bearing, nonlinear stability, continuation method, bifurcations
Conference Title : ICTFD 2016 : International Conference on Turbomachinery and Fluid Dynamics
Conference Location : Paris, France
Conference Dates : February 22-23, 2016

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:10, No:02, 2016

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:1

0,
 N

o:
02

, 2
01

6 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/4

09
37

/p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(02) 2016 1

https://publications.waset.org/abstracts/40937/pdf

