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Hyperbolic beam theory provides
more accurate results than Euler-
Bernoulli and Timoshenko theory.
Small size parameter causes
hardening behavior.
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An analytical study on fluid induced dynamics of cantilever microbeam is
presented in this paper. Modified strain gradient theory has been used to
consider the effect of small sizes. By considering the interaction between
structure and fluid, the governing equations of motion are derived from
hyperbolic beam theory. Governing equations of motion are discretized with
the Galerkin method, and then the solution is found numerically. The
dynamic response of the system and the amplitude-velocity curves of the
fluid flow at different values of small size parameters and fluid flow velocity
are determined and the effects of these parameters are examined. The
results show that the hyperbolic beam theory provides more accurate
results than classical Euler-Bernoulli and Timoshenko beam theories. Each
of the three theories exhibits different lock-in regions and maximum
amplitudes of the microbeam. It is also relevant to note that Euler-
Bernoulli's theory predicts natural frequencies more than the other two
theories, which ignores the rotational inertia of the beam's cross-section.
Timoshenko beam theory predicts higher oscillation frequencies than
hyperbolic beam theory, however, when the length is increased, the natural
frequencies for the two theories are almost identical.

* Copyrights for this article are retained by the author(s) with publishing rights granted to Imam Hossein University Press. The
content of this article is subject to the terms and conditions of the Creative Commons Attribution 4.0 International (CC-BY-NC
4.0) License. For more information, please visit https://www.creativecommons.org/licenses/by-nc/4.0/legalcode.


https://maj.ihu.ac.ir/
https://orcid.org/0000-0002-9949-3524
https://orcid.org/0000-0001-5635-3938
https://orcid.org/0000-0002-3220-6068
https://orcid.org/0000-0002-6587-4492

OSer 5 (5515, (Slas,

69

¥ osles VA 6595 11F+) Jlo [ Labled Silso



