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Analysis of axial vibration of nanorods with two phase integro-differential
nonlocal elasticity based on Iso-geometric approach
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this work, axial vibration of nanorod was analyzed based on two phase integro-differential nonlocal
Received 18 February 2017 elasticity theory using isogeometric method. Two phase integro-differential nonlocal elasticity theory

Accepted 06 April 2017

- ) . not only shows the nonlocal property in an integrated manner based on kernel weight function, but also
Available Online 29 April 2017

combines local and nonlocal linear curvature for a two phase nonlocal elastic material. The new

Keywords: isogeometric approach combines finite element method with computational geometry and can present

Two phase integro differential nonlocal an accurate geometric model for the problem. Also, using b-spline basis functions with arbitrary

elasticity continuity order, it can be a better alternative for classical finite element methods. The obtained results
:\Togeon:jetric indicated that isogeometric approach was superior to finite element method in terms of speed and
anoro

convergence quality. Moreover, in this model, the effects of phase and nonlocal parameters on the
natural frequencies of the nanorod were investigated and it was shown that increase of parameters of
local phase and nonlocal length scale, respectively, increased and decreased the values of natural
frequencies of nanorods. Finally, for two special cases, asymptotic frequencies for a single type of
nonlocal rod, two phase integro-differential was obtained and the results were compared with
corresponding available differential Eringen results.

Axial vibration
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*2 Nano-arches

% |sogeometric rod element

* B-Spline functions

*5 Knot vector

5 Multiplicity

*7 Cox-de Boor recursion formula
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! Decaying

2 Two-phase integro-differential nonlocal elasticity
® positive distance-decaying kernel

* Attenuating

® Normal distribution

® Spiked triangular

" Bilateral exponential

8 phonon dispersion

° Nonlocal finite element method

1° Iterative

" Volterra integral equation of second kind
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