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Anotace:

Cilem prace je vytvofrit konstitutivni model pro numerické simulace chovani 3D tisténych struktur
béhem komplexnich médu zatiZeni pfi stfednich a vysokych rychlostech deformace. V soucasné
dobé 3D tisténé materialy pronikaji do naroénych pramyslovych aplikaci s dynamickym a razovym
zatizenim. Podrobny popis chovani a spolehlivy konstitutivni model materialu pro dané spektrum
poutziti je nezbytnym nastrojem pro provadéni vypovidajicich numerickych simulaci, optimalizacnich
uloh a navrhovych studii. Naplni prace bude stanoveni mechanickych vlastnosti 3D tisténého
materialu s dlirazem na problematiku parametr tisku, anizotropii, Casové zavislé procesy s vyuzitim
nastroju pro kvazistaticka a zejména dynamicka méreni. Material bude testovan v komplexnich
madech s vyuzitim specializovanych zafizeni schopnych napf. dynamické penetrace a ohybovych
testti (SHPB/OHPB, linearni motory). Pro identifikaci deformaéniho chovani a poskozeni materialt
budou vyuZivany pokrocilé metody analyzy s vyuzitim rychlobéinych kamer i rychlého
rentgenového zobrazovani. Experimentalni data budou vyuZita pro formulaci konstitutivniho
modelu pro simulace materialti v dynamickych aplikacich s porusenim.

Prace bude feSena s vyuzitim moderni laboratorni zakladny Katedry mechaniky a materialt a za
Siroké mezinarodni spoluprace v této oblasti.

Literatura

B. Nurel, et. al., Split Hopkinson pressure bar tests for investigating dynamic properties of additively
manufactured AlISi10Mg alloy by selective laser melting, Additive Manufacturing, Volume 22, 2018,
pp 823-833, doi:10.1016/j.addma.2018.06.001.

S.C. Garcea et al.: X-ray computed tomography of polymer composites, Composites Science and
Technology, 2018, 156, DOI:10.1016/j.compscitech.2017.10.023




GaiL, Xuekun et al.: Anisotropic Crack Propagation and Deformation in Dentin Observed by Four-
Dimensional X-ray Nano-Computed Tomography, Acta Biomaterialia, 2019, 96(3), DOI:
10.1016/j.actbio.2019.06.042

Pocet doktorandu : 1

Forma studia: prezencni

Skolitel
doc. Ing. Daniel Kyty¥, Ph.D., skolitel specialista Ing. Tomas Fila, Ph.D.

Téma:

Laboratorni rentgenové zobrazovaci techniky s velmi vysokym ¢asovym a
prostorovym rozliSenim

Doktorské téma je okruh Jazyk / éesky

Anotace:

Actual challenges in the state-of-the-art in-situ X-ray imaging can be divided into the following key
goals: to increase spatial resolution, to increase temporal resolution, to reduce scanning time, to
get high quality visualizations of problematic materials, e.g., low attenuation materials like
biological tissues, or materials with very different phases like polymers with metal reinforcements,
and to keep costs of the measurement in a reasonable range. While the technical challenges can
be overcome in particle accelerators like synchrotrons with very high costs, it is extremely
demanding task in versatile laboratory based X-ray systems but with application potential. The
topic of the dissertation is a development of a laboratory based X-ray computed tomography
system for in-situ material testing with unprecedently high temporal and spatial resolution. To
achieve this goal, a state-of-the-art liquid anode X-ray source will be integrated together with a
variety of radiation imaging systems, detectors, and in-situ devices, while all the elements will be
synchronized in real-time. The system will be combined with advanced data processing and post-
processing methods allowing for automated analysis of large datasets, e.g., identification and
tracking of damage in the material microstructure. The capabilities of the system will be
demonstrated on representative applications studying time-dependent processes in biomechanics
and material engineering.

The dissertation will be performed in close co-operation and sharing of research infrastructure
between Department of Mechanics and Materials FTS CTU and Department of Biomechanics ITAM
CAS
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V soucasné dobé rapidné roste vyroba struktur a soucasti technologii 3D tisku. V drtivé vétsiné se
jedné o struktury tvorené jednim materialem (kov, plast). V oblasti vyvoje technologie 3D tisku
aktualné dochazi k pokusiim na zafizenich umoznujici soucasny tisk z vice druhti materiali. Tento
trend je nejmarkantnéjsi v oblasti kovovych materiald, kde se tzv. multi-materialovy tisk potyka s
mnoha problémy predevsim s ohledem na dostatec¢nou kvalitu rozhrani. Z tohoto divodu je nutné
jednotlivé multi-materidlové konstrukty analyzovat s ohledem na vnitini strukturu a vysledné
mechanické vlastnosti. Vedle chovani z pohledu mechanickych vlastnosti, kde tyto nové struktury
mohou pfinést znacné zlepseni z pohledu napf. deformacniho chovani, pohlceni energie, smérového
fizeni mechanickych vlastnosti atd., je velkou oblasti vyzkumu i popis miry ovlivnéni napétovych vin
pruchodem pres multi-materialova rozhrani. Navic vyzkum v této oblasti bude zakonité spét do faze,
kdy bude mozné ucelné Fidit miru Gtlumu pomoci tvarovych a materialovych vlastnosti rozhrani a

jejich poctu.

Tématem disertacni prace je vyvoj laboratornich zkousek, analytickych i numerickych nastroji pro
testovani, analyzu a predikci chovani (mechanického, vinového atd.) konstruktli pfipravenych
pomoci multi-materidlového 3D tisku. V prubéhu feseni bude vyuZito materialovych (napf. SEM,
indentace), statickych a dynamickych zkousek (SHPB, OHPB, dynamicka stolice na principu
linearnich motoru, piezoclenti atd.), popf. jejich propojeni s rychlym rentgenovym zobrazovanim.
Vysledky disertacni prace povedou k prohloubeni znalosti o téchto slibnych strukturach jak v oblasti
zakladniho vyzkumu tak predevSim mohou slouzit ve fazi navrhu struktur pro konkrétni aplikaci.
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