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Fig.2 Natural frequencies of a semi-circular pipe as
a function of dimensionless flow velocity, 8= 0.

(a) clamped-clamped; (b) clamped-hinged; (¢) hinged-hinged.
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Fig.3 Critical flow velocities of a curved pipe as
a function of opening angle, $=0.1.
(a) clamped-clamped; (b) hinged-hinged; (¢) clamped-hinged.
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Fig.4 Dynamic response of a clamped-clamped
semi-circular curved pipe for
v=2.5,8=0.1.

(a) time-displacement history; (b) phase portrait.
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Fig.5 Time-displacement history of a clamped-clamped
semi-circular curved pipe for
v=3.2,8=0.1.
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GDQR FOR THE ANALYSES OF FLOW-INDUCED VIBRATIONS OF
CURVED PIPES CONVEYING FLUID*

Wang Lin Ni Qiao Huang Yuying
(Department of Mechanics, Huazhong University of Science and Technology, Wuhan 430074, China )

Abstract An attempt is made to extend the General Differential Quadrature Rule (GDQR) to the analysis for
flow-induced vibration of curved pipes conveying. Based on the equation of in — plane vibration of curved pipes
conveying fluid, the GDQR is applied to discretize the pipe modal, leading to a set of equations for the fluid-
conveying pipes’ dynamic behaviour. Calculations of natural frequencies and critical fluid velocities by GDQR
show reasonably agreement with the analytical solutions. Further, this paper investigates the typical dynamic
responses of a clamped-clamped curved pipe conveying fluid. As a result, the represented research shows that
the GDQR can deal with these curved pipe models easily with satisfactory computation precision. Therefore,

the application of GDQR for nonlinear vibrations of pipes conveying fluid will be the subject of further study.

Key words curved pipes conveying fluid, GDQR (general differential quadrature rule), critical fluid velocity,

natural frequency, dynamic response
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