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Dynamic Modeling and Experiments for Fluid Structure Interaction in
Pipe Under Hydraulic Shock Wave
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Abstract: To investigate dynamic characteristics of fluid filled pipe under hydraulic excitation
wave generated from a newly developed shock exciter, a hydraulic excitation system with frequen-
cy converter is designed, the dynamic model of fluid structure interaction for fluid-filled pipe is
established, and the pressure and flow velocity of fluid distributed along the pipe are evaluated
with method of characteristics. The numerical simulations show that the transverse excitation
force gets simply harmonic at each cross section along the pipe and can be controlled almost line-
arly via adjusting the system pressure. Then method of characteristics-finite element is chosen to
distribute the transverse excitation force on the finite element nodes of the pipe, and the time-his-
tory curves of transverse and axial excitation are plotted. The amplitude-frequency character of
transverse and axial excitation is gained by FFT and compared with the measured data by three-
axis acceleration transducer. It is found that the fundamental frequencies are basically consistent
with each other, while the high order frequencies do not coincide due to the high frequency inter-
ference,
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