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The Influence of Tip-mass on Dynamic Characteristics of Rotating
Cantilever Pipe Conveying Fluid
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Abstract

The vibrational system of this study is consisted of a rotating cantilever pipe conveying fluid and the tip
mass. The equation of motion is derived by using the Lagrange equation. The influences of the rotating
angular velocity and the velocity of fluid flow in a cantilever pipe have been studied on the dynamic
characteristics of a rotating cantilever pipe by the numerical method. The effects of a tip mass on the
dynamic response of a cantilever pipe are also studied. The tip-amplitude and maximum tip-deflection of each
direction are directly proportional to the tip mass of the cantilever pipe in steady state. It identifies that the
influence of the fluid velocity and the rotating angular velocity of the cantilever pipe give much variation the
bending tip-displacement of steady state and the bending tip-displacement of non-steady state, respectively. The
influence of the rotating angular velocity gives much the deflection of axial direction.
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Fig. 1 Schematic diagram of a rotating cantilever

pipe conveying fluid
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Table 1 Specifications of a rotating cantilever pipe
conveying fluid system

Mass(p;;;l;)u:nit nlzebngth ke/m 0.20
Mass( ff;el:i )ur:ntnl:fngth ke/m 0.035

Length of pipe :/ m 1.00
Bending stiffness : £/ | Nm’ 0.21
Outer diameter of pipe mm 25.00
Inner diameter of pipe mm 12.00
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