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Auxetic Materials: Using the Nonlinear Mechanical Models 

Rushchitsky Jeremiah
                                   S.P.Timoshenko Institute of Mechanics, Kyiv, Ukraine 
   
The metamaterials form a large class of new materials, which exhibit properties that are not observed in the study of classical materials and those that were transcended beyond the classical theory. Mechanical metamaterials form a subclass of metamaterials and include auxetic materials as an integral part. The term "auxiliary material" was introduced by Evans in 1991 with respect to materials in which the Poisson’s ratio is negative. At the moment, a shorter term "auxetics" is used. Both words originate from the Greek word  (the one trying to grow). One of the first reports on materials with a negative Poisson’s ratio relates to 1982. In fact, the first real materials with the property of auxeticity were the foams. There are many reviews of the state-of-the-art of auxetics (Google also offers the option "auxetic materials reviews" separately). In this presentation, a modern understanding the auxetic materials from position of mechanics is stated. An attention is accented on the theory of elastic deformation of auxetics and experiments with them. The main point of view is that the nonlinear models only should be used in description of auxetics. The most used in the nonlinear theory of elasticity models are utilized – Neo-Hookean, Mooney-Rivlin, Murnaghan. Basing on analysis of the used models, а legitimacy of using the term “negative Poisson’s ratio”, a role of internal structure of auxetics in explanation of some mechanical phenomena (swelling under tension and strengthening under compression, synclastic and anticlastic deformation) are discussed. The new nonlinear effect is described – one and the same material manifests the properties of conventional material under small deformations and the properties of auxetic material under the moderate deformations. 

Biography
Professor DSc Jeremiah Rushchitsky is working as the Head of Department of Rheology at S.P. Timoshenko Institute of Mechaics (Kyiv, Ukraine) and Professor of Mathematics at Igor Sikorsky Kyiv National Technical University. He is Member of the National Academy of Sciences of Ukraine in speciality”Mechanics”, Representative of Ukraine in the International Union of Theoretical and Applied Mechanics, Honorary Professor of University of Aberdeen etc. His scientific results are related to mechanics of materials, linear and nonlinear wave theories, macro-, micro-, and nano-mechanics of composite materials. J.Rushchitsky is author of 560 publications including 16 books and text-books. He is well-known in the international community of mechanicians. For example, his e-book “Theory of Waves in Materials” is downloaded about 700,000 times.
Presenting author details 
Full name: Rushchitsky
Session name/ number: Track 9: Advanced Polymers
Category: Oral
Email id: rushch@inmech.kiev.ua
Contact number: +380-668-500-965



�





�raph









