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1. Abstract

(English) Nanotechnology is a frontier revolutionary technology that offers a wide
range of promising applications such as computers, electronics, medical devices,
etc. The development of nanotechnology applications requires an understanding of
responses of nano-scale structures such as nanobeams/wires, nanotubes,
nanoparticles and nanoplates, which are the key components of nano-scale devices.
The present research investigation is motivated by the need to develop a suitable
theoretical model to analyze the complex behavior of nano-scale beams and plates
observed in experiments. Mechanistic models incorporating surface stress effects
are developed during this investigation and applied to examine the influence of size
effects and boundary conditions on nanobeam and nanoplate responses. The
outcomes from the present research investigation provide a novel insight into the
complex size-dependent behavior of nanobeams and nanoplates. This knowledge is
crucial for the nanotechnology researchers and engineers to produce reliable

designs of nano-scale devices and nanotechnology applications.
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