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Materials characterisation and modelling on the small scale

Geor ge Dimitrakopulos, Thomas Walther, Christophe Pinna & Eric Le Bourhis

This special issue contains nine peer-reviewed articles describikgovesented within the
symposia D2: ‘Nanoscale Materials Characterization and Modelling by Advanced
Microscopy Methods’ and D4:‘Small Scale Mechanics, Fracture, Interfaces, Experiments
and Modeling” at the EUROMAT 2017 conference held in Thessaloniki, Greece, duringl7-
22 September 2017. The topics of both symposia overlapped in sgeetse®?2 focusing
more on experimental microscopy studies and D4 focusing on simslagmthe organisers
thought it worthwhile to compile a joint special issue. Sympodd? covered the nanoscale
characterization of materials structure and chemical compusias well as structure-
property relationships attained through advanced electron andisg probe microscopies
and associated spectroscopies. Furthermore, it includedséitoamd energetical modelling

of nanostructures in synergy with such experimental methodsp&yam D4 aimedat
bringing together the rapidly growing small scale mechanicataree community,
particularly in the areas of mechanical testing of interf&éscture,in-situ methods, and
modeling.

Six manuscripts from symposium D2 describe studies on meetalloys
semiconductors, as well as oxides: on metals, Wojcik gt]alescribe transmission electron
microscopy TEM) measurements of the sizes and morphologig¢'spoécipitatesiiz(Ti,Al)
of ordered Ltype), as well as borides at grain boundaries, as function of coates) ina

new high temperature Ni-base alloy for future turbine bladeufaaturing. Cutrano and



Lekka [2] employ density functional theory (DFT) to model thecélonic and magnetic
properties of icosahedral FeCo magnetic nanoclustes and ithpa to FeCu clusters and
thin films en route to environmentally sustainable smart magalys. On semiconductors,
Norris and Walther [Bpresent a scanning transmission electron microscopy (STEM) study,
applying quantitative X-ray mapping to thin layers of (001xS&/Si (x~ 0.3 or x = 1) just
above and below the Stranski-Krastanow transition, and cortiparesults to segregation
modelling for different deposition fluxes. Dimitrakopulos et [@] use TEM and high
resolution TEM (HRTEM) to study high-alloy content@®a-xN epilayers on (0001) AIN
templates, showing delayed plastic relaxation associatéiadetcompositional pulling for
higher growth temperatures, and relaxation through a stackittgri@chanism, compared
to ordered arrays of misfit dislocations for emgrowth temperatures. Kavouressal. [5]
combine nano-indentation of basal plane (polar) and m-plame-folar) oriented GaN
single crystal surfaces with light microscopy and catheminescence in the scanning
electron microscope (SEM) of indents and cracks, in ordempae the material behaviour
in the two orientations. Emil and Girmen [6] evaluate the & strain of submicron yttria
ceramic particles by X-ray diffraction using a WilliamsonHtaalysis, in combination with
SEM.

Three manuscripts from symposium D4 cover both expersreamd models including
processingZinovieva et al[7] investigate the combined effect of grain structure and loading
conditions on the evolution of the stress-strain state in adgitmahufactured specimens.
Zhang et al. [8] monitor the changes in the microstructure of 7055 alumalioyninduced
by high speed cutting under various treatment processes. TBMs ahowing particles
reduction and pinning. Chattopadhyaya et al. [9] close this isstamduiging stochastic

resonance in a model of doubléfdsion which they apply to superconductors.



We would like to thank all authoend reviewers of the papers, as well as all speakers
and contributors to the success of symposia D2 and D4. Followagsiiccess, similar
symposia will be organised during EUROMAT 20tb%be held in Stockholm, Sweden, on
1-5 September 2019. The pertinent symposia titles will tentatinesly
“Microscopy at the forefront of nanostructured materials characterization and correlation
with modelling” (Symposium D2)

"Micro- and nano- mechaniescharacterization and modeling” (Symposium D5)
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