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Chaotic Viblation of a Curved Pipe Conveying Oscillatory Flow

Chul-Hui Pak, Sung-Chul Hong, Tae-Jung Kim

Abstract

In this paper, Chaotic motions of a curved pipe conveying oscillatory flow are theoretically
investigated. The nonlinear partial differential equation of motion is derived by Newton's
method. The transformed nonlinear ordinary differential equation is a type of Hill’s equation,
which have the parametric and external excitation. Bifurcation curves of chaotic motion of the

piping systems are obtained by applying Melnikov's method. Poincaré maps numerically
demonstrate theoretical results and show the transverse homoclinic orbit of the chaotic

motion.
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Fig.l1 A curved model of a piping system.
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Fig.2 Definition of coordinates of a piping system
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