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ON THE VIBRATION OF COMPOSITE MATERIAL PIPES
CONTAINING FLOWING FLUID

Wen Lizhou

Depariment of Applied Mechanics.
Wuhan Iron and Steel University. Wuhan. China
ABSTRACT

In this paper, the problem of free vibration of a composite material
Pipe containing flowing fleid is discussed. The pipe is made in mulii-
layer and the layers are so numerous that a designer can set A,,, A,y,
Big, Bay, Die, Doy, and C,5 to vanish.Consequently, the pipe may be
regarded as an orthotropic cylindrical shell, -

By iatroducing a function of displacement, the governing equations,
including the eifects of iransverse shear deformation and rotary incrtia
for an orthotropically laminated cylindrical shell in Ref.(1) are reducecd
to a single differential equation. On the basis of such a formula (2) cal-
culating the -distllrbing pressure on the pipe wall, the {reguency equatiol
of an infinitely lorg pipe containing flowing fluid is obtained.

As an example, a water pipe is considered. The pumerical calculation
shows tht the free vibration frequencies of an empty pipe are higher than
those of a pipe filled with water. The dependence of {regencies of frax-
vibratios on average flowing velocity U is calculated and listed in th:
attached table.

Key words, composite material pipes, flowing fluid, vibration
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