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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, the dynamic behavior of atomic force microscope (AFM) based on non-classical strain
Received 22 May 2016 gradient theory was analyzed. For this aim atomic force microscope micro-beam with attached tip has
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been modeled as a lumped mass. Micro-beam, stimulated via a piezoelectric element attached to the end
Available Online 14 September 2016 P ! P

of clamped and non-linear partial differential equation of the system has been extracted based on Euler-
Bernoulli theory and converted into ordinary differential equation by using Galerkin and separation

mz‘:’;rbizm method. The classic continuum theory, because not taking size effect into consideration, has little

Tip accuracy in predicting the mechanical behavior of Nano devices. In this study, the stability region of

Piezoelectric micro-beam is determined analytically and validated by comparison with numerical results. Difference

g‘;'l‘::'k?nemou”' between presented analysis in dynamic behavior of micro-beam by classic and non-classic theories has

Strain gradient been shown with a variety of diagrams. It is clear that considering the size effect changes the dynamical
behavior of the problem completely and it is possible, and while classical theory predicts stable
behavior for microscope the size effect is caused bi-stability. The results in this paper are very useful for
the design and analysis of atomic force microscope.
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