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Abstract 

In this paper, divergence and flutter instabilities of supported piezoelectric nanotubes 

containing flowing fluid are investigated. To take the size effects into account, the 

nonlocal elasticity theory is implemented in conjunction with the Euler-Bernoulli beam 

theory incorporating surface stress effects. The Knudsen number is applied to investigate 

the slip boundary conditions between the flow and wall of nanotube. The nonlocal 

governing equations of nanotube are obtained using Newtonian method, including the 

influence of piezoelectric voltage, surface effects, Knudsen number and nonlocal 

parameter. Applying Galerkin approach to transform resulting equations into a set of 

eigenvalue equations under the simple-simple (S-S) and clamped-clamped (C-C) 

boundary conditions. The effects of the piezoelectric voltage, surface effects, Knudsen 

number, nonlocal parameter and boundary conditions on the divergence and flutter 

boundaries of nanotubes are discussed. It is observed that the fluid-conveying nanotubes 

with both ends supported lose their stability by divergence first and then by flutter with 

increase in fluid velocity. Results indicate the importance of using piezoelectric voltage, 

nonlocal parameter and Knudsen number in decrease of critical flow velocities of system. 
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