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Studijni program: Aplikovana mechanika

Téma disertacni prace Skolitel Katedra
1. Experimentalni a teoreticky vyzkum mechanickych vlastnosti kompozit{i | prof. Ing. Iva Petrikova, Ph.D. | KMP

z recyklovatelnych materialli jako jsou matrice z akrylatovych pryskyFic nebo
polyaktidu PLA vyztuzené prirodnimi vlakny a textiliemi
z prirodnich vlaken. Numerické modelovani jejich odezvy pomoci MKP na
zakladé vhodného materialového modelu

Anotace: Experimentalni a teoreticky vyzkum mechanickych vlastnosti kompozitd
s matrici z akrylatovych pryskyfic nebo PLA vyztuzenych prirodnimi vidkny a textiliemi
z prirodnich vldken. Statické a dynamické chovani, impakt poruseni. Numerické
modelovani jejich odezvy pomoci MKP.

2. Experimental and theoretical research of magnetorheological foams prof. Ing. Iva Petrikova, Ph.D. | KMP
Anotace: Experimental and theoretical research of magnetorheological foams,
comprised of micro-sized magnetically permeable particles dispersed in the foam matrix
Magnetorheological foams are a new class of lightweight smart materials based on a
polymeric matrix with embedded magnetic micro-particles. The application of a magnetic
field during the foaming of samples induces the alignment of magnetic particles. The
micro-particles are improving the mechanical stiffness and dynamical modulus. The
magnetorheological behaviour is obtained at the relatively low intensity of magnetic field.
The subject of research is the preparation of MR foams and the determination of their
elastic and viscoelastic response to a compressive qualities and dynamic loading.

3. Mechanické vlastnosti pruznych strukturnich materialt doc. Ing. David Cirkl, Ph.D. KMP
Anotace: Objem strukturnich materiall je vyplnén strukturnimi prvky. V nasem pfipadé
se inspirujeme prirozené vzniklymi strukturnimi materialy, jako je napr. polyuretanova
péna. Strukturu takového materialu Ize napodobit rliznymi zplsoby, od vyplnéni prostoru
pravidelnym geometrickym vzorem az po metody vyuzZivajici algoritmy déleni na
podprostory s ur€itou mirou nahodnosti, napf. aplikaci Voroného teselace. Pomoci
technologie 3D tisku je potom mozné uméle navrzenou strukturu vyrobit. Geometrické a
materidlové vlastnosti struktury ovliviuji jeji mechanickou odezvu pfi zatéZovani. Prace
na tématu zahrnuje vyzkum silové odezvy, mnozstvi disipované energie, nebo deformace
na Urovni mikrostruktury. Soucasti prace je téz tvorba simulaéniho modelu pruzného
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materidlu s vnitfni strukturou a jeho experimentalni ovéreni a také navrh geometrie
struktury. DalSim cilem je prozkoumat moZnosti cileného navrhu geometrie struktury
podle poZzadavk( na kvantitativni nebo kvalitativni charakter vySe zminénych jevd.
Metody, které je k tomu mozné vyuzZit, jsou metoda umélé inteligence nebo napr.
genetické optimalizace.

Vyzkum deformacniho chovani slitin s tvarovou paméti na mikro a nano drovni | Ing. Ludék Heller (Fyzikalni KMP
Anotace: Deformacni chovani slitin s tvarovou paméti je podminéné pohybem | dstav AV CR, heller@fzu.cz)
atomarnich rozhrani mezi strukturami austenitu a martensitu. Pfedmétem vyzkumu bude | Prof. Ing. va Petrikova, Ph.D.
studium vlivu velikosti a krystalografie na pohyb rozhrani a tim také na funk¢ni chovani
miniaturnich komponent z téchto slitin. Vyzkum bude kombinovat experimentalni pfistup
s vyuzitim systému pro nanomechanické testovani v rastrovacim elektronovém
mikroskopu, difrakénich metod a dale numerickych simulaci s uvazenim teorie
martensitickych transformaci.

Vyzkum vlivu mikrostruktury na funkcni chovani slitin s tvarovou pameéti. Ing. Ludék Heller (Fyzikalni KMP
Anotace: Funk¢ni termomechanické chovani slitin s tvarovou paméti vyplyva z | Ustav AV CR, heller@fzu.cz)
krystalograficky anisotropnich mechanismé bezdifuzni vratné martensitické transformace | Prof. Ing. lva Petrikova, Ph.D.
a dvojcaténi v martensitické faze. Vyzkum bude zaméfen na studium vlivu preferencni
orientace mikrostruktury na funkéni a strukturni chovani téchto slitin. Vyzkum bude
zahrnovat technologickou Cast pripravy mikrostruktur termomechanickym namahanim a
jejich charakterizaci elektronovou mikroskopii a difrakénimi metodami. Vyzkum bude dale
zahrnovat charakterizaci deformacniho chovani a teoretickou ¢ast zamérenou na analyzu
vztahu mezi termomechanickym zpracovanim, vyslednou mikrostrukturni texturou a
funkénim chovanim. Vysledky umozni optimalizaci mikrostruktur slitin s tvarovou paméti
vzhledem pozadavkdm jednotlivych aplikaci téchto slitin.

Artificial Intelligence in Reactor Physics and Nuclear Energy Prof. Ing, Radek Skoda, Ph.D. | KEZ
Annotation: The use of Atrtificial Intelligence (AI) in reactor physics offers a new
perspective for computational simulations of nuclear reactors, optimization of core
loading patterns, and ensuring nuclear safety. This work will focus on the analysis and
application of modern AI methods, especially machine learning, neural networks, and
data analysis methods, which can improve modeling and simulation in nuclear energy.
The content of the work includes an overview of existing calculation methods in reactor
physics and the application of Al to increase the accuracy of computational simulations.
It will also involve an evaluation of the advantages and disadvantages of implementing
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Al technologies in terms of the reliability and safety of nuclear facility operation.
Literature: Zhang, R., Zhu, S., et al. (2025). "Artificial Intelligence in Reactor Physics:
Current Status and Future Prospects."

Utilization of Nuclear Sources for Nonelectric Applications Prof. Ing, Radek Skoda, Ph.D. | KEZ
Annotation: The heat produced in nuclear reactors is usable for many industrial
processes. This work will focus on the technical and economic evaluation of utilizing new
and existing nuclear sources for pulp or paper production, the rubber industry, fertilizer
production, the chemical industry, and metallurgy. Finally, it will also cover the
economics of hydrogen production.

Literature: IAEA Technical Documents (TECDOCs): "Nuclear Heat for Industrial
Processes," and "Small Modular Reactor (SMR) applications."

Utilization of Nuclear Sources for Heat Production Prof. Ing, Radek Skoda, Ph.D. | KEZ
Annotation: Nuclear reactors in existing nuclear power plants do not utilize more than
half of the produced heat. This work will focus on the technical and economic evaluation
of utilizing new and existing nuclear sources for district heating (NDH), both in the Czech
and the global context.

Literature: IAEA Technical Documents (TECDOCs): "Non-Electric Applications of Nuclear
Energy," and "Small Modular Reactor (SMR) applications."




