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ABSTRACT

In this study, the dynamic instabilities of a nonlinear elastic system subjected to follower force
are investigated. The two- degree —of - freedom double pendulum model with nonlinear geometry,
cubic spring , and linear viscous damping is used for the study . The constant and periodic follower
forces are considered.

The chaotic nature of the system is identified using the standard methods, such as time histories,
phase portraits, and Poincare maps, etc. The responses are chaotic and unpredictable due to the
sensitibity to initial conditions. The sensitibities to parameters, such as geometric initial
imperfections, magnitude of follower force, and viscous damping , etc. is analysed . The strange
attractors in Poincare map have the self-similar fractal geometry. Dynamic buckling loads are
computed for various parameters , where the loads are changed drastically for the small change of
parameters.
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Fig. 1 Mathematical model of double pendulum
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Table 1. Dynamic buckling loads for a system
with n=1, 7,'=0, 61=_2.5, 32=—‘0.75,

m=2,€1=0.05
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a4 ¢= | t= ¢= =
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20.030 | 0.29147 | 029165 | 0.29264 | 0.30137
-0.031 | 0.20482 | 0.29495 | 0.29610 | 0.30576
-0.032 | 020839 | 0.29853 | 0.29981 | 0.31063
-0.034 | 030638 | 0.30657 | 0.30819 | 0.32264
-0.0342| 083965 | 0.94969 | 1.06213

-0.0345 | 0.83805 | 0.94900 | 1.06095

-0.036 | 0.83011 | 0.94570 | 1.05509
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Fig. 2 Time histories for P.=2.49, 8;= 7,=0,
n=0.445 m=2,&,=0.05, &=-—0.03, §&=0
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Fig. 3 Poincare maps corresponding to Fig.2(a)
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Fig. 4 Phase portraits and Fourier spectrum
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