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Abstract : Squeeze film damper systems (SFD) are often used in machines with high rotational speed to reduce non-periodic
behavior by creating external damping. These types of systems are frequently used in aircraft gas turbine engines. There are
some structural parameters which are of great importance in designing these kinds of systems, such as oil film thickness, C,
and outer race mass, mo. Moreover, there is a crucial parameter associated with manufacturing process, under the title of
waviness. Geometric imperfections are often called waviness if its wavelength is much longer than Hertzian contact width
which is a considerable source of vibration in ball bearings. In this paper, a system of a flexible rotor and two ball bearings
with floating ring squeeze film dampers and consideration of waviness has been modeled and solved by a numerical integration
method, namely Runge-Kutta method to investigate the dynamic response of the system. The results show that by increasing
the number of wave lobes, which is due to inappropriate manufacturing, non- periodic and chaotic behavior increases. This
result reveals the importance of manufacturing accuracy. Moreover, as long as C< 1.5×10-4 m, by increasing the oil film
thickness,  unwanted vibrations  and non-periodic  behavior  of  the  system have been reduced,  On the other  hand,  when
C>1.5×10-4 m, increasing the outer oil film thickness results in the increasing chaotic and non-periodic responses. This result
shows that although the presence of oil film results in reduction the non-periodic and chaotic behaviors, but the oil film has an
optimal  thickness.  In  addition,  with  increasing  mo,  the  disc  displacement  amplitude  increases.  This  result  reveals  the
importance of utilizing light materials in manufacturing the squeeze film dampers.
Keywords : squeeze-film damper, waviness, ball bearing, bifurcation
Conference Title : ICASV 2014 : International Conference on Acoustics, Sound and Vibration
Conference Location : Melbourne, Australia
Conference Dates : December 11-12, 2014

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

Vol:8, No:12, 2014

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:8

, N
o:

12
, 2

01
4 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
72

18
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 8(12) 2014 1

https://publications.waset.org/abstracts/17218.pdf

