EYPQMAIKO KOINOQONIKO TAMEIO

Enwxelpnatako Npdypappa
Avantu€n AvBpwnivou Auvapikou, Eknaibeuan & Ala Biou MaBnan

EIAIKOL AOTAPIAXMOL KONAYAION
EPEYNAZ APIXTOTEAEIOY
MANEMIXTHMIOY BELXAAONIKHL

APIZTOTEAEIO MTANEMIZTHMIO
BEXLAAONIKHX

EABM34 Project 95370
MIS 5005134

Navo-xnpo-pnxavikn
otnv Mapapdéppwon Kat
Bpauon: Bewpia

kat Eqappoyés oc LIB
SGS

s = EXIA

Taan =mm 2014-2020

Evpwmaik Evwon . o ouyxpnHatodoétnon tn¢ EANadag kat tn¢ Eupwnaikig Evwong

Eupwraiko Kowwvikod Tapeio

e Xroxeia emkotvwviag: E.C Aifantis, Lab of Mechanics and Materials, mom@mom.gen.auth.gr



S =—EiMNA

A =

=m 2014-2020
)

Summary

The classical laws for
Hookean deformation and
Fickean transport are
modified to include extra
Laplacian terms and
corresponding internal
lengths modeling nonlocal
chemomechanical
interactions with emphasis
at the nanoscale. Then,
special cases are
considered to describe
deformation and fracture
aspects of new energy
materials; namely Li-ion
battery (LIB) nanostructured
anodes for energy storage
and disclinated metallic
microcrystals including
icosahedral small particles
(ISP) for catalysis
applications.
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Benchmark Results
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Figure 1 Size effect exhibited by the global maximum
max(o,,) that appears over the entire lithiation process.
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Figure 2: Stress gradient effects on the functions
Pisp(§) and Pyax(€) for a hollow ISP
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Coupled nano-chemo-
mechanical models have
been developed to be
used in current energy
storage and catalysis
technologies. The focus
was on nanostructured
LIB anodes and ISP
objects with pentagonal
symmetry. The results
indicate that such models
can capture size effects
that are observed in these
components and can
potentially lead to
protocols and design
criteria to prevent failure
and optimize their
performance in related
applications.



