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Solid-liquid coupling characteristics of fluid conveying pipes

WANG Shizhong, YU Shisheng, ZHAO Yang

( School of Astronautics, Harbin Institute of Technology, Harbin 150001, China)

Abstract: An equation was formulated using finite element method for the solid-liquid coupling vibration of
fluid- conveying pipes to obtain an asymmetrical solid-liquid coupling damp matrix and a symmetrical solid-
liquid coupling stiffness matrix. T he first four grades of natural frequency of pipes were calculated using QR
method. The influence of flow rate, pressure , solidfluid coupling damp and solid-fluid coupling stiffness
on natural frequency was discussed separately. The critical speed of a pipe under different boundary condi-
tions and the curves of the first four grades of natural frequency-flow rate are given for researching and de-
signing fuel-feeding pipes for rockek generator, water-conveying pipes in the watery turbine, central heating
pipeline, water-conveying pipeline and petroleum pipeline.

Key words: finite element method; fluid-conveying pipe; solid-fluid coupling; natural frequency; critical
speed
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Fig. 1 Curve of fundamental frequency ¥ flow ing velocity of

cantilever pipe
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Table 1 Critical speed for pipes under different boundary
conditions
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Fig. 2 Curves of natural freqency pressure of hinged-hinged

pipe
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Influence of solidfluid coupled damping on natural
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Influence of solid-fluid coupling stiffness on natural
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Fig. 5 Curves of first four grades of natural frequncy fluid speed of hinged hinged pipe containing fllowing fluid Influence of f

solidfluid coupled stiffness and solidfluid coupled damping on natural frequency
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Table 2 First four grades of natural frequency of a hinged-
hinged pipe containing fllowing fluid ( v= 0 nv s)

o 168. 965 086 168. 965 145 4.55e- 17
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