View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Purdue E-Pubs

Society of Engineering Science 51st Annual Technical Meeting
1-3 October 2014
Purdue University, West Lafayette, Indiana, USA

Harnessing instability to control wave propagation
in phononic crystals and acoustic metamaterials

Wang, Pai, pai@seas.harvard.edu; Babaee, Sahab; Shan, Sicong; Casadei, Filippo; Kang, Sung Hoon;
Bertoldi, Katia, Harvard University, United States; Shim, Jongmin, University at Buffalo, United States

ABSTRACT

Artificially structured composite materials have the ability to manipulate the propagation of elastic waves due to the
existence of band gaps, i.e., frequency ranges of strong wave attenuation. However, most configurations proposed
to date cannot be tuned after the manufacturing process. We propose new strategies using elastic buckling mech-
anisms to design novel devices with in-situ adaptive properties that can be reversibly tuned. Buckling and large
deformations can be effectively exploited to reversibly tune not only the width and location of band gaps, but also
the directional preferences of the wave propagation, even for low-frequency elastic waves. Our proof-of-concept
demonstrations also indicate that the proposed mechanisms work robustly over a wide range of length scales,
opening avenues for the design of smart systems for applications, such as vibration/noise reduction, wave guiding,
frequency modulation, and acoustic imaging.
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