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ABSTRACT

In this paper, we studied about the effects of the rotating cantilever pipe conveying fluid with a moving mass. The
) inﬂdences. of a rotating angular velocity, the velocity of fluid flow and ‘moving mass on the dynamic behavior of a
cantilever pipe have been studied by the numerical method. The equation of motion is derived by using the Lagrange’s
equatlon The cantxlever pipe is modeled by the Euler-Bernoulli beam theory.- When the veloc1ty of a moving mass is
constant the lateral tip-displacement of a cantilever plpe is proportional to the moving mass and the angular velocity. In
the steady state, the lateral tip-displacement of a cantilever pipe is more sensitive to the velocity of fluid than the
_ angular velocity, and the axial deflection of a cantilever pipe is more sensitive to the effect of a angular velocity.
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Fig. 1 Schematic diagram of a rotating cantilever pipe
conveying fluid with a moving mass
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(a) Effect of fluid velocity ( M,,=0.5,

Dimensionless tip-displacement

(b) Effect of angular velocity ( M,,=0.5, U=0.5)

Fig. 2 Bending tip-displacement of a rotating cantilever
pipe conveying fluid with a moving mass

(v=01m/s)
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Fig. 3 Frequency variation of a rotating cantilever pipe
according to the fluid velocity
(M,=0.3,2,=2, first mode)
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Fig. 4 Frequency variation of a rotating cantilever pipe
according to angular velocity
(U=10.5,M,,=0.3, first mode)
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