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1
Table 1 Parameter vduesof the syssem
Shaft diameter (cm) Shaft length (cm) L umped mass (kg)
7.6 131 13.0
Diametra inertia (kg- m?) Polar inertia (kg- m?) Mass eccentricity (mm)
0.062 0.12 8.0x10°2
Bearing diameter (cm) Bearing length (cm) Damper diameter (cm)
7.6 3.04 16.0
Damper length (cm) Bearing house mass (kg) Stiff ness of flexible support kN/ m
4.8 6.8 1724. 8
Jacobi : : [e1,
10 , , 8 )
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A METHOD FORDETERMINING THE PERIODIC SOL UTION
AND ITSSTABILITY OF A DY NAMIC SYSTEM
WITHLOCAL NONL INEARITIES’

Zhang Jiazhong Xu Qingyu Zheng Tiesheng
( Department of Engineering Mechanics, Xi’ an Jiaotong University, Xi' an 710049, China)

Abstract The andlyssof dynamic system with many degrees of freedom can be highly complex in
the presence of strong nonlinearities, but it isimportant to understand the mechanismsof some phe-
nomena. The fundamenta regponse of a nonlinear nonautonomous system is periodic, other mo-
tions, such asquas - periodic, jump , period - doubling and chaotic motion , can hif urcate from peri-
odic motion when a system parameter is changed.

Therefore, determining the periodic ©lution and its stability are required in such cae. A
method for determining the periodic olution and its stability of a dynamic syssem with local nonlin-
earitiesispresented. The linear degrees of freedom of components are condensed by usng the mode
synthes s technique , while the nonlinear degreesof freedom are ill in physca gpace. A Newmark’
s scheme - based predictor - corrector algorithm is used to anayze the behaviors of the reduced sys
tem. Periodic olutions are calculated eficiently by Poincaré mapping method in combination with
the Newmark’ s scheme - based predictor - corrector agorithm. Foquet multipliers are calculated to
determine the local stability of these solution and to identify local bif urcation points. This methodis
dficient in analyzing both the stability and bif urcation of periodic motion in dynamic syssem men-
tioned above , egecialy for the seondary Hopf bif urcation , saddle - node bif urcation , period - dou
bling bif urcation, and chaotic motion.

Finaly, apracticd example, Fluid Film Bearing - Rotor Dynamic System with Squeeze FIm
Damper , ispresnted to examine the method, and it is verified that the method is &ficient in analy-
dgsof large order dynamic system with local nonlinearities
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