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M H : Metamaterials for manipulation of elastic and acoustic waves
##ifif : Varvara Kouznetsova (Eindhoven University of Technology)
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Metamaterials are architected materials with an internal structure which is rationally designed
to achieve unique properties beyond the properties determined by the constituent materials.
While originally introduced for electromagnetic applications, the concept has more recently
been extended to the mechanical domain, which allows creation of new functions, e.g.
actuation, damping and vibration isolation etc. In this talk, several examples of mechanical
metamaterials for control and manipulation of elastic and acoustic waves, as well as some

multi-scale methods for their analysis and design, will be presented.
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Fabrication of Programmable Inflatable Structures using Turing Patterns)
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This study presents a numerical design and fabrication method for programmable inflatable

structures. A gradient-based optimization method is developed to design these structures,

considering the use of anisotropic materials with variable orientations. However, this

assumption poses a significant fabrication challenge when using additive manufacturing,

which typically works with isotropic materials. To overcome this, a methodology that leverages



Turing patterns is proposed, enabling the realization of these structures.

16:25~16:30 {K&H

16:30~17:10 G 3 (F 35 > + ERUGE 5 70)

REH  BEE AN © RBF #iffl 2 Fl 72398 (e 7 & & S5 R O BRI G T IC X 2 d#
EKimKito7zo o b F v Y —ixE{tiE (RBF-interpolated homogenized model for
elastoplastic composites and topology optimization method for maximizing fracture resistance
through active use of crack propagation)
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This presentation is twofold. We first present a surrogate homogenized model to replace the
macroscopic elastoplastic constitutive model by means of radial basis function (RBF)
interpolation. To verify the applicability of the proposed model for two-scale analysis, we carry
out macroscopic analysis of a structure by using the constructed surrogate model. The second
is a topology optimization problem for maximizing fracture resistance with the help of crack
phase-field model. By revisiting an adjoint method to derive the governing equations of the
adjoint fields prior to the space and time discretizations for implementation into finite
element method, we propose a novel sensitivity of topology optimizations problem for

maximizing fracture resistance and highlight its generality and richness.
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