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Hodnoceni uéinnosti maziv a modifikatoru tfeni pro kontakt kola a kolejnice
Skolitel: doc. Ing. Petr Voltr, Ph.D.
Forma studia: prezenéni / kombinovana

Anotace

V provozu kolejovych vozidel se vyuZivaji materidly pro mazani ¢i obecné Upravu tfecich podminek v
kontaktu kola a kolejnice. Pro laboratorni testovani jejich Ucinku (tedy zda a do jaké miry vykazuji
poZadovany vliv na tfeci podminky) existuji metody vyuZzivajici dvoukotoucovych zkusebnich stroju,
které jsou i popsany v evropskych normach; pfi praktickém pouZiti se ale ukazuji jisté nejasnosti a
nedostatky. Cilem disertace by mélo byt upresnéni a zdokonaleni metodiky zkouSek na
dvoukotoucovych strojich, pfipadné navrh novych postup(. Prace by rovnéZz méla zahrnovat nalezeni
korelace mezi vysledky téchto zkousek a mérenim na kladkovém stavu v plném méftitku.

Performance assessment of lubricants and friction modifiers for the wheel-rail interface
Skolitel: doc. Ing. Petr Voltr, Ph.D.
Forma studia: prezenéni / kombinovana

Anotace

In railway operation, materials for lubrication or, more generally, modification of friction conditions at
the wheel-rail interface are used. Laboratory assessment of performance of these materials (i.e. if and
to what extent they display the required effect on friction conditions) employs twin-disc machine
testing. Testing methods exist and are even reflected in European standards; in practical use, however,
some uncertainties and imperfections show up. The dissertation should aim at improvement and clear
definition of methodology for twin-disc testing or possibly propose new procedures. The research
should also include finding correlation between results of these tests and full-scale roller rig
measurements.

Prechodové jevy a kombinované faktory v adhezi kola a kolejnice
Skolitel: doc. Ing. Petr Voltr, Ph.D.
Forma studia: prezenéni / kombinovana

Anotace

Podminky urcujici adhezni vlastnosti kolejovych vozidel jsou v provozu dany spoluplisobenim mnoha
faktor(, které se jesté v ¢ase mohou meénit. Je zapotrebi zabyvat se zejména témi pripady, kdy
pfitomné vlivy jsou opacné, napfriklad znecisténi a modifikator tfeni HPF anebo Ccistici vliv prokluzu.



Casto se tyto situace zkoumaji v podminkach konstantniho skluzu, aviak pro chovéni kolejového
vozidla jsou podstatné projevy v realistickych situacich proménného skluzu. Cilem disertacni prace by
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experimentl na zkusebnim stavu a fyzikalniho modelovani.

Transient phenomena and combined factors in wheel-rail adhesion
Skolitel: doc. Ing. Petr Voltr, Ph.D.
Form od study: full-time/part-time

Annotation

Conditions determining the adhesion performance of rail vehicles in operation result from
a superposition of many factors which, in addition, can change in time. It is desirable to deal
particularly with the cases of opposite effects, e.g. contamination and HPF modifier or conditioning by
sliding. These phenomena are often studied in a constant slip setup, however real vehicle performance
depends on realistic scenarios with variable slip. The aim of the dissertation should be to progress
knowledge on combined and non-stationary adhesion phenomena with the use of roller rig
experiments and modelling.

Vyzkum hlucnosti pneumatik s aplikaci dynamického zkusebniho zafizeni
Skolitel: doc. Ing. Jan Krmela, Ph.D.
Forma studia: prezenéni / kombinovana

Anotace

Disertacni prace je orientovana na vypoctové modelovani hlu¢nosti pneumatik — navrh vypoctového
modelu. Pro verifikaci vysledk( z vypoctd budou realizovany experimenty na dynamickém adhezoru
s definovanymi prekazkami a zatéZujicimi stavy. Soucasti prace je navrzeni vhodného zpUsobu pro
oddéleni hluku pneumatiky ve styku s podlozkou dynamického valce od hluku zplsobeného vlastnim
zkuSebnim strojem a okolim prostfedim, aby bylo mozZné s témito experimentalné ziskanymi udaji dale
pracovat. Pozornost bude vénovana vlivu odklonu kola a tlaku husténi na hlu¢nost pneumatiky.

Hodnoceni zatéze Zivotniho prostiedi dopravou aplikaci pokrocilych metod matematické statistiky
Skolitel: doc. Ing. Marie Sejkorova, Ph.D.
Forma studia: prezenéni / kombinovana

Anotace

Cilem dizertacni prace bude jednak na zakladé méreni Urovné znelisténi ovzdusi pevnymi ¢asticemi a
vybranymi organickymi a anorganickymi skodlivinami produkovanymi dopravou provést kvantifikaci
zdroji téchto polutantl s vyuZitim metod vicerozmérné statistické analyzy (analyza hlavnich
komponent, faktorova analyza, shlukové analyzy apod.), jednak navrhnout matematické modely,
kterymi bude mozné predikovat vyvoj kvality ovzdusi v zavislosti na dopravé.



VyuzZiti_infraervené spektrometrie ve spojeni s chemometrii pFi klasifikaci a kontrole kvality
mazacich oleju pro dopravni prostifedky

Skolitel: doc. Ing. Marie Sejkorova, Ph.D.

Skolitel specialista: Ing. Petr Jilek, Ph.D.

Forma studia: prezenéni / kombinovana

Anotace

Cilem dizertacni prace bude navrhnout a validovat metodiku vyuziti infracervené spektrometrie (FTIR
spektrometrie) ve spojeni s vicerozmérnym matematickym aparatem k soucasnému stanoveni
nékolika kvalitativnich parametrd mazacich olejl, které se pouZivaji v dopravnich prostfedcich.

Vyzkum pruchodu elektrického signalu mezi kolem a kolejnici
Skolitel: doc. Ing. Michael Lata, PhD.
Forma studia: Prezencni i kombinovana

Anotace

Prichod signalu mezi kolem a kolejnici souvisi velmi vyznamné s bezpecnosti provozu. Zejména jeho
bezpeény prenos. Zkusenosti z nedavné doby ukazuji, Ze je zapotiebi zvysit potencidl znalosti v této
oblasti, coz by mél byt vystup této prace. V praci by byl problém shrnut po strance teoretické a ddle by
byla zamérena na experimenty. Bylo by mozné sestavit jednoduché zafizeni ke stacionarnim zkouskam
s rliznou modifikaci mezivrstvy, napfiklad vody, pisek z piskovaciho zafizeni, mastnota, ¢i modifikator
tfeni. Dale moZnost nestacionarnich zkousek na stendu tramvajového kola, jeho ¢aste¢na Uprava resp.
rozsiteni s variaci vstup(.

Research of the passage of an electrical signal between wheel and rail
Supervisor: doc. Ing. Michael Lata, PhD.
Form od study: full-time/part-time

Annotation

The passage of the signal between the wheel and the rail is very significantly related to traffic safety.
In particular, its secure transmission. Recent experience shows that there is a need to increase the
potential for knowledge in this area, which should be the output of this work. In this work, the problem
would be summarized in terms of theory and would also focus on experiments. It would be possible to
assemble a simple device for stationary tests with various modifications of the intermediate layer, for
example water, sand from a sandblasting device, grease, or a friction modifier. Furthermore, the
possibility of non-stationary tests on the tram wheel stand, its partial modification or extension with a
variation of inputs.

Vyzkum vybranych dynamickych a pfechodovych jevl v elektromechanickych soustavach pohoni
kolejovych vozidel

Skolitel: doc. Ing. Michael Lata, PhD.

Forma studia: Prezencni i kombinovana




Anotace

V elektromechanickych soustavach jakou individualni pohon kolejového vozidla je, vznika cela fada
dynamickych déjli a to ve vazbé na samotné vlastnosti motoru na strané jedné a adheznimi jevy na
druhé strané této soustavy. Pro podrobnéjsi poznani téchto déjli, coz by mél byt vystup této prace, je
mozné vyuzit simulaéni vypocty nebo vyuZit tramvajovy stend kolo-kolejnice a tyto podminky zde
simulovat, s Sirokymi variacemi parametr(. Jedna se napriklad o odezvu elektromechanické soustavy
na zménu vybranych parametrt v kratkém ¢asovém Useku.

Research of selected dynamic and transient phenomena in electromechanical system of rail vehicle
drives

Supervisor: doc. Ing. Michael Lata, PhD.

Form od study: full-time/part-time

Annotation

In electromechanical systems, such as the individual drive of a rail vehicle, a number of dynamic
processes arise in connection with the very properties of the motor on the one hand and adhesion
phenomena on the other side of this system. For a more detailed knowledge of these processes, which
should be the output of this work, it is possible to use simulation calculations or use a tram wheel-rail
stand and simulate these conditions here, with wide variations of parameters. This is, for example, the
response of the electromechanical system to the change of selected parameters in a short period of
time.

Analyza souvislosti torzni dynamiky pohont hnacich kolejovych vozidel a poruch povrchu kolejnic

(vinkovitosti)
Skolitel: doc. Ing. Michael Lata, PhD.

Forma studia: Prezencni i kombinovana

Anotace

V Zelezni¢ni praxi se vyskytuji pravidelné vady povrchu kolejnicovych pasa a to jednak v obloucich ale
i v primé koleji. Vystupem prace by mélo byt objasnéni, zda existuje souvislost téchto vad s torzni
dynamikou pohonu dvojkoli. Redeni tohoto problému by mélo byt zejména v oblasti simulaci a
modelovani, predpoklada se také podrobny popis adheznich parametri mezi kolem a kolejnici a
podminek vzniku samobuzenych kmita.

Analysis of the context of torsional dynamics of driving rail vehicles and rail surface defects

(waviness)
Supervisor: doc. Ing. Michael Lata, PhD.

Form od study: full-time/part-time

Annotation

In railway operation, there are regular defects in the surface of rail tracks, both in curves and in straight
track. The output of the work should be to clarify whether there is a connection between these defects
and the torsional dynamics of the wheelset drive. The solution to this problem should be mainly in the



field of simulations and modeling, a detailed description of the adhesion parameters between the
wheel and the rail and the conditions of self-excited oscillations are also assumed.

Katedra mechaniky, material( a ¢asti stroju

Energiové predupravy povrchl kovovych materidld pro lepeni pfi stavbé vozidel
Skolitel: doc. Ing. Pavel Svanda, Ph.D.
Forma studia: Prezencni i kombinovana

Anotace

Jednd se o predupravu a hodnoceni povrchi kovovych materidll pro lepeni vyuZitelné ve stavbé
dopravnich prostfedk(l. Prace by se skladala z vytipovani moznych energiovych metod predupravy
povrchi. Prakticka ¢ast by se zabyvala hodnocenim takto pfipravenych povrchi a jejich vliv na pevnost
a Zivotnost lepenych spoja. Bylo by provadéno hodnoceni kvality povrchl a charakterizace lepenych
spoja.

Physical energy pretreatment of metallic materials for glue joint at transport vehicle contruction
Supervisor: doc. Ing. Pavel Svanda, Ph.D.

Form od study: full-time/part-time

Annotation

Aim of this work is to study of pretreatment of metallic surface by physical energy for glue joints. The
surface pretreatment may be usage at transport vehicle manufacturing. Theoretical part of study will
be target the selection of suitable pretreatments. In practical part of study will be evaluate the surface
state before and after pretreatments. In the work will be study the strength of prepared glue joints ant
their stability during service life.

Tvorba gradientnich vrstev vicefazovych vysoko pevnych oceli
Skolitel: prof. Ing. Eva Schmidova, Ph.D.
Forma studia: prezencni

Anotace

Doktorska prace bude zamérena na vyzkum vysoko pevnostnich oceli aplikovanych pro dopravni
prostiedky. StéZejni Casti prace jsou analyzy procest spojenych s novymi pfistupy pro tvorbu
gradientnich vrstev, v€. degradacnich procesu vyvolanych svafovanim. Komplexni materidlové analyzy
budou vyuZity pro vyzkum pusobicich zpevnujicich vs. relaxacnich procest. Experimentalné bude
studovan vliv vysoké rychlosti deformace a vnittnich vad.

Formation of Gradient Layers of Multiphase High-Strength Steels
Supervisor: prof. Ing. Eva Schmidova, Ph.D.
Form od study: full-time




Annotation

The doctoral work will be focused on the research of high-strength steels, applied for transport
means. Analysis of processes associated with new approaches to the creation of gradient layers, incl.
degradation processes caused by welding are the core part of the work. Complex material analyses will
be used for the research of the acting strengthening vs. relaxation processes. According to the specific
application, the influence of the high strain rate and internal imperfections is intended to be expressed
and verified experimentally.

Lokalizace deformacni odezvy materiall v zavislosti na rychlosti zatiZzeni
Skolitel: prof. Ing. Eva Schmidova, Ph.D.
Forma studia: prezenéni / kombinovana

Anotace

material(, pouzZivanych pro stavu dopravnich prostfedkd. Metodicky budou dale zarazeny strukturni
analyzy, rozbory lomového chovani - fraktografie, indentacni zkousky. Cilem je ziskani novych
informaci o mechanizmu porusovani pokrocilych materialli, pracujicich s principy dynamického
zpevnéni pfi provoznim zatizeni.

Localization of deformation response of materials depending on loading rate
Supervisor: prof. Ing. Eva Schmidova, Ph.D.
Form od study: full-time / part-time

Annotation

The doctoral work will be focused on the experimental analyzes of dynamic loading effects on the
destruction process of materials applied for transport means. Methodologically, structural analyses,
analyses of fracture behaviour — fractography and indentation tests will be included. The aim is to
obtain new information about the failure mechanism of advanced materials, working with dynamic
reinforcement principles under service load.

Katedra dopravniho stavitelstvi

Stanoveni Unavové krivky nedestruktivni metodou
Skolitel: doc. Ing. Bohumil Culek, Ph.D.
Forma studia: prezenéni / kombinovana

Anotace
Obsahem prace bude:
e statistické srovnani rGznych pfistupl zkouseni materidlovych charakteristik pfi stanoveni
unavovych krivek;
e navrh metodiky stanoveni Unavové kfivky konstrukéniho uzlu pomoci nedestruktivni metody;
e vyuZiti pocitacovych modell pro stanoveni Unavové Zivotnosti ocelovych konstrukci;
e ovéreni metodiky experimentalnim zkousenim.



Cil prace bude vypracovat metodiku stanoveni materidlovych charakteristik Unavové krivky pomoci
nedestruktivni metody, tuto metodiky verifikovat experimentalnim zkousenim.

Fatigue curve determination using non-destructive method
Supervisor: doc. Ing. Bohumil Culek, Ph.D.
Form od study: full-time/part-time

Annotation
Content of the thesis will be:
e statistical comparison of different approaches to determination of the material characteristics
as parameters of fatigue curves;
e proposal of methodology for determination of the fatigue curve of the construction node by
means of a non-destructive method;
e use of computer models and simulations to determine fatigue life of steel structures;
e verification of the methodology by experimental testing.

The aim will be to develop a methodology for determination of material characteristics of the fatigue
curve by non-destructive method, to verify this methodology by experimental testing.

Identifikace Sifeni tnavové trhliny
Skolitel: doc. Ing. Bohumil Culek, Ph.D.
Forma studia: prezenéni / kombinovana

Anotace
Obsahem prace bude:
e reSersSe rlznych pristupll identifikace Sifeni inavové trhliny;
e provedeni citlivostni analyzy metody Beach Mark;
e navrh metodiky uZiti metody Beach Mark s ohledem na typ materialu a geometrii vzorku.

Cil prace bude vypracovat metodiku hodnoceni Sifeni unavové trhliny pomoci identifikace lomové
plochy na zakladé zmény zatéZovani v prlibéhu Unavové zkousky (Beach Mark metoda).

Identification of fatigue crack propagation
Supervisor: doc. Ing. Bohumil Culek, Ph.D.
Form od study: full-time/part-time

Annotation
Content of the thesis will be:
e literature search of current state of knowledge, identification method of fatigue crack
propagation;
e Sensitivity analysis of the Beach Mark method,;
e Proposal of methodology focused on using Beach Mark method with regard to material grade
and sample geometry.



The aim will be to develop a methodology of evaluation of the fatigue crack propagation by identifying
the fracture surface based on the change in loading shape during the fatigue test (Beach Mark
method).

Metodika zkousek na Perkusnim kyvadlovém razovém kladivu
Skolitel: doc. Ing. Bohumil Culek, Ph.D.
Forma studia: prezenéni / kombinovana

Anotace
Obsahem prace bude:
e reserse ruznych technologickych postup( stanoveni vrubové houZevnatosti;
e resersSe rGznych technologickych postupt provedeni tahovych zkousek oceli rychlostmi vyssimi
nez 15 m/s;
e navrh metodiky realizace tahovych zkousek do 30 m/s (ve vztahu ke komplexnosti technologie
perkusniho kyvadlového razového kladiva);
e navrh metodiky hodnoceni tahovych zkousek.

Cil prace bude vypracovat metodiku realizace a hodnoceni tahovych zkousek do rychlosti 30 m/s
realizovanych prostrednictvim perkusniho kyvadlového razového kladiva (technologie situovana na
VVCD/DFJP).

Stochasticka analyza betonovych konstrukci
Skolitel: doc. Ing. Ladislav Routil, Ph.D.
Forma studia: prezenéni / kombinovana

Anotace

Simulace mechanické odezvy a poskozeni betonovych konstrukci se zohlednénim ndhodnosti
vstupnich parametrd, srovnani s vysledky experimentl. Zahrnuti problematiky degradace/koroze
betonovych konstrukci do simulaci a stanoveni Zivotnosti konstrukce. Srovndni stochastického a
normového pfistupu. Vystupy v podobé statistické, citlivostni a pravdépodobnostni analyzy. Pfipadové
studie, vyuZiti vysledkd pti navrhu a hodnoceni jakoZ i pti tvorbé strategie pro Udrzbu a sanaci dopravni
infrastruktury.

Stochastic analysis of concrete structure
Supervisor: doc. Ing. Ladislav Routil, Ph.D.
Form od study: full-time/part-time

Annotation

Simulation of mechanical response and damage of concrete structures including random nature of
input parameters, comparison to experimental results. Influence of degradation/corrosion of concrete
and estimation of structures lifetime. Comparison of stochastic analysis and design according to codes.
Statistical, sensitivity and probabilistic analyses. Case studies, application of results to design,
assessment, maintenance, retrofitting and strengthening of structures.



Retrofit of flexural-bond failed reinforced concrete (RC) columns with substandard
configuration: Experimental and stochastic study

Supervisor: doc. Ing. Ladislav Routil, Ph.D.

Co-supervisor: Ing. Ozgiir Yurdakul, Ph.D.

Form od study: full-time/part-time

Anotation

The response of bond-slip dominated, flexural failed substandard as-built and strengthened RC
columns is investigated. First, column specimens constructed from low strength concrete, and plain
round bars with improper hook details simulating non-engineered structures are tested under cyclic
loading. Owing to martensitic phase transformation, SMA bars from Nickel-Titanium (NiTi) have the
super-elastic attribute by which they can return to original shapes with a negligible residual
deformation after load removal. Therefore, reinforced concrete (RC) columns strengthened with SMAs
have a self-centering feature under cyclic loading, which can eliminate the bond-slip failure and
upgrade the performance of RC members. The innovative retrofit strategy is then compared with the
conventional retrofit approach, use of Carbon Fiber Reinforced Polymers (CFRP). Besides, the
computational stochastic mechanics combining numerical models with a stochastic approach is
implemented to reproduce the scatter arising from uncertainties.

Katedra elektrotechniky, elektroniky a zabezpecovaci techniky v dopravé

Perspektivni energetické a vykonové systémy pro elektromobilitu v silnicni dopravé
Skolitel: prof. Ing. Jaroslav Novak, CSc.

Skolitel specialista: Ing. Zdenék Masek, Ph.D.

Forma studia: prezenéni / kombinovana

Anotace
Obsahem prace bude:
e sestaveni prehledu energetickych a vykonovych subsystém pro elektrickou silni¢ni dopravu;
e analyza energetickych tok( v elektrickych dopravnich systémech;
e navrh energeticky efektivni struktury zdrojl a energetického fetézce pro elektromobilitu,
rozpracovani detailli vybranych technologickych celkd;
e vypocetni a experimentalni analyza navrZzené struktury a vybranych technologickych celk.

TrakEni napajeni 25 kV 50 Hz s jednotnou fazi a méniCovymi napdjecimi stanicemi
Skolitel: prof. Ing. Jaroslav Novak, CSc.

Skolitel specialista: Ing. Ladislav Mlynafik, Ph.D.

Forma studia: prezenéni / kombinovana

Anotace
Obsahem prace bude:
e analyza aktualniho stavu technologii pro trakéni napdjeni 25 kV 50 Hz v souvislé siti
s ménicovymi napajecimi stanicemi;
e technické feSeni ménicovych napajecich stanic a jejich fizeni, vlivy na trakéni soustavu;



e postupy pfi parametrizaci vystupnich charakteristik méni¢ovych napadjecich stanic, rozbor
synchronizovaného fizeni vice ménicovych napajecich stanic.

Vysetfovani vykonovych a energetickych parametrt trakcnich fetézci kolejovych vozidel
Skolitel: prof. Ing. Jaroslav Novak, CSc.

Skolitel specialista: Ing. Ladislav Mlynafik, Ph.D.

Forma studia: prezenéni / kombinovana

Anotace
Obsahem préce bude:
e sestaveni prehledu struktur pohonnych fetézcl modernich kolejovych vozidel;
e vysetfovani konstrukénich a provoznich vlivi na energetické parametry jizdy kolejového
vozidla, rozbor vybranych dil¢ich technologii pohonného retézce;

e navrh a ovéreni vybranych konstrukénich a provoznich opatfeni ke sniZeni energetické
narocnosti kolejovych vozidel.



