Influence of Moving Masses on Dynamic Behavior of Cantilever Pipe Subjected
to Uniformly Distributed Tangential Follower Forces
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ABSTRACT

A conveying fluid cantilever pipe subjected to a uniformly distributed tangential follower force and
three moving masses upon it constitute this vibrational system. The influences of the velocities of
moving masses, the distance between two moving masses, and the uniformly distributed tangential
follower force have been studied on the dynamic behavior of a cantilever pipe system by numerical
method. The uniformly distributed tangential follower force is considered within its critical value of a
cantilever pipe without moving masses, and three constant velocities and three constant distances
between two moving masses are also chosen. When the moving masses exist on pipe, as the velocity
of the moving mass and the distributed tangential follower force increases, the deflection of cantilever
pipe conveying fluid is decreased, respectively. Increasing of the velocity of fluid flow makes the
amplitude of a cantilever pipe conveying fluid decrease. After the moving mass passed upon the pipe.
the tip- displacement of a pipe is influenced by the coupling effect between interval and velocity of
moving mass and the potential energy change of a cantilever pipe. Increasing of the moving mass
make the frequency of the cantilever pipe conveying fluid decrease.
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Fig.1 A cantilever pipe conveying fluid with
moving masses
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Fig.2 The dimensionless tip-displacement under the
moving masses for a cantilever pipe
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