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Nonlinear Vibration of a Cracked Pipewith a Breathing Crack
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Abstract

In this paper, using the Hu-Washisu principle, ¢égation governing the lateral vibration of a pigiegh a
breathing crack has been derived. The crack is leddas a continuous disturbance function in sterss
displacement fields. In order to obtain the natémediuencies of the pipe with a breathing crackew model is
introduced for the bilinear stiffness of the pigesach lateral vibration mode. Using this moded, ¢foverning
equation of motion is converted into the standardhfwhich can be analyzed by the Lindstedt-Poingathod.
Then the natural frequencies of the cracked pipedarived. The first term of the solution is thepense of the
corresponding linear system with a stiffness egqoahe mean value of the cracked pipe stiffnessiliy open
and fully closed cases of the crack, and the remgiterms represent the effect of nonlinearity doehe
opening and closing the crack. The results revest the reduction in the natural frequencies fer ¢ase of
breathing crack is less than that for open cradke &ccuracy of the model is verified by comparihg t
theoretical results with the experimental data regabin the literature.

Keywords: Vibration analysis, Cracked pipe, Breathing cragtntinuous model, Lindstedt-Poincar
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