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Abstract

In the current paper, lateral vibrations of embeldHetero-junction carbon nanotubes (HIJCNTSs) arestigated.
HJCNT and its surrounding medium are idealizedvas different connected nonlocal strain gradient IBigi
beams and a two-parameter (Pasternak) elastic &iond respectively. The governing differential atjon is
derived based on the Hamilton’s principle, anddiassical and higher order boundary conditionsatained using
the weighted residual approach. The sixth-ordefeifitial equation is then solved analytically andnerically.
The differential quadrature element method basetherHermit interpolation functions is employed ateleloped
to the stepped nanobeams to establish the retiabilithe analytical method. The effects of the Inoal parameter,
the strain gradient parameter, the type of boundanglitions, the type of adopted higher order bampdonditions
and the elastic foundation parameters on the fregguand mode shapes are studied and discussedaits d&his
paper provides an appropriate source not only Hierwibrational study of HICNTSs, but also for conipgrthe
vibration results of embedded uniform or steppeiobaams obtained based on different theories tivaider the

size-dependent effects.
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1. Introduction

If two uniform carbon nanotubes (CNTs) with diffetadiameters connect to each other, a hetero-pmatarbon
nanotube (HJCNT) is formed. Based on the chiralftthe connected CNTs, HICNTs are divided intoigiitaand
non-straight (or bent) structures. Also, from thectical point of view, they are fallen into thrgeoups; metallic-

metallic (M-M), semiconducting-semiconducting (S&)d metallic-semiconducting (M-S) [1]. Bandaruaét[2]
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