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Multiscale modelling and topological optimization
of flexoelectric metastructures
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* Dr. Xiaoying Zhuang' s key research area is computational matana.ls design for nano composites,
metamaterials and nanost: s well as computational methods for multiphysics and multiscale
modelling. She was awa ﬁw Soﬁl{wa.levsk.ajn. Prize from Alexander von Humboldt
Foundation focusing on the modelling and upﬂmiza on of polymerie¢ nanocomposite. She is the recipient

_ of Heinz-Maier-Leibnitz Pi oung scientists and was granted with Heisenberg-Professor. Her
* ongoing ERC Grant is mization and multiscale modelling of piczoclectric and
flexoelectric nano stru
I’i#ﬁa’i‘
Flexoelect: "polarimtlon under mechanical strain gradient or
y mechamca] d gradient (converse-flexo). Flexoelectricity is a more
* general ph polarization due to,stress, the piezoelectric effect. In
oontraﬂt to in wider range of centrosymmetric materials especially
nontoxic matenal useful fi ici i i i
when scale reduces to & r
such as body implant sm, cale wireless sensor. In this talk, | will present the multiscale
characterization of ectri terials and design of flexoelectric including®nonlinear topological
optimization for sin ulti-phase materials, machine learning based nanoscale characterization of 2D
flexoelectricc materials, and atomistic to conti dynamic flexoelectric modelling. Phononic
metamaterials for ancing the flexoelectricity being utilized and integrated in the design to
outperform the current design of nano energy harvesters. Interesting phenomenon of utilizing topological
insulators and metaplates of phononic structures will be shown that can enhance the performance of
nano energy harvester.
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