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The assessment of the elastic stability of the one-dimensional 
nanostructures 
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The basis for the assessment of the elastic stability of the nanowire is nonlinear elasticity 
theory. Due to an increasing demand for multifunctional nanomaterials and their extraordinary 
properties, a further development of the mechanical behavior is required. In this case, nanowires 
were fabricated to conduct in-situ compression tests of a single nanowire. 

The Co nanowire arrays were produced by template-assisted electrodeposition. As a 
template, the polycarbonate membrane were used. Co nanowires with different length to 
diameter ratio were tested. SEM images are taken during compression to observe a 
displacement and measure a deflection. Compression of one as-obtained nanowire at time was 
conducted using in-
Series of SEM images were taken during the compression and deformation was observed. 
Images were saved with constant time intervals. Real deformation was measured by comparison 
with the scale provided by SEM software in both horizontal and vertical direction. The 
measured deflection was compared with mathematical models of elastica that were plotted 
using Wolfram Mathematica software. The postbuckling behavior of nanowires is conducted in 
the framework of the nonlinear elasticity theory. 


