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CHAOTIC VIBRATION OF A LIQUID-FILLED THIN CYLINDRICAL SHELL
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This paper is concerned with an experimental study on the chaos of a partially liquid-filled cylindrical
tank under horizontal excitation. The test cylinder with mean radius r=170mm was made of polyester film
with nominal thickness h=0.188mm by lap-joining along a longitudinal seam and bonding an aluminum
end plate along one edge. Shaking table testings were conducted in order to investigate the dynamic
_chracteristics of the shell reponses. In this series of the tests, the shell responses indicated the instability
phenomenon, with jumps at some excitation frequencies, depending on the excitation acceleration amplitude.
At low accelerations, several typles of limit cycles were observed, and for excitation accelerations above a
critical value, the shell responses became quasi-periodic. At higer excitation accelerarions, the shell
responses became chaotic.The occurence of Chaos was recognized by the time history, Poincare map,
phase trajectory, power spectrum, and lyapunov exponent. In order to visualize the strange attractor, phase
portraits were constructed by embedding the trajectories in a three dimensional phase space.
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